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LETTERS OF TRANSMITTAL

JULy 8, 1975.
To the Members of the Joint Economic Committee:

Transmitted herewith for use by the Joint Economic Committee,
the Congress, and the interested public is a factual and analytical
study of the economy of the People's Republic of China entitled
"China: An Economic Reassessment." This is a compilation of invited
papers designed to meet the interests of the committee and the Con-
gress in an up-to-date body of factual data and interpretative com-
ment on the state of the domestic economy of China, including the
record of its recent experience in economic development and its rela-
tions with the outside world.

Early in the Great Proletarian Cultural Revolution the Joint Eco-
nomic Committee released a pioneering, two volume assessment, en-
titled "An Economic Profile of Mainland China" (1967). As the
People's Republic of China began to relate more with the world com-
munity through its membership in the United Nations it seemed appro-
priate to supplement the earlier study by a presentation of information
and analysis that has become available to the various Departments of
the Federal Government. Therefore the "People's Republic of China:
An Economic Assessment" was released by the committee in 1972.

China, the largest nation in the world, remains both an enigma and
a potential factor in world stability. Certainly, the Chinese economy
is a subject of primary concern, and we have an obvious and com-
pelling need of knowledge on the subject. This extensive compilation
was organized by the staff in the hope that it will help to serve this
need. It covers all of the major aspects of the Chinese economy and
should provide a valuable source book for further committee studies
of the subject. It is our intention to follow this study with hearings at
governmental and nongovernmental experts may testify , thereby help-
ing the Congress to obtain a clear view of what is taking place in China.

In the wake of United States withdrawal from Vietnam and Cam-
bodia, it is especially timely that we review all aspects of our policy
with the People's Republic of China. Such a review may also be useful
in guiding the Congress toward a new, more informed role in foreign
policy formulation. Many of us have been fortunate enough to travel
to China recently to view the people and talk with the Chinese leaders
first hand. This comprehensive volume will add depth and insights to
those impressions.

Our earlier volumes provided a factual basis for better understand-
ing of the economy of China. We hope this volume will not only update
this earlier effort but provide a current reassessment. The sources of
information on China are still limited but better than during the
earlier studies.

It is hoped that this volume, drawing on research at universities,
research institutions and in the Federal Government, will serve as an
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aid and a stimulus to all scholars working on this subject. The com-
mittee is deeply indebted to the scholars from Government and aca-
demia who gave so generously of their time and expertise to the com-
mittee. They are listed in the executive director's memorandum to me,
and I would like to take this opportunity on behalf of the committee
of expressing our gratitude for their invaluable efforts without which
this study would not have been possible.

Finally, we wish to take this opportunity to express our gratitude
to the Congressional Research Service for making available the serv-
ices of John P. Hardt, who helped to plan the scope of the research
and coordinated the contributions for the present study.

It is understood that the views contained in this study are not nec-
essarily those of the Joint Economic Committee nor of individual
members.

HUBERT H. HuMPHREY,
Chairman, Joint Economic Committee.

JULY 3, 1975
Hon. HUBERT H. HUMPHREY,
Chairman, Joint Economic Committee,
U.S. Congres&, Washington, D.C.

DEAR MR. CHAIRMAN: Transmitted herewith is a volume of ma-
terials on the economy of the People's Republic of China entitled
"China: An Economic Reassessment." The study has been prepared in
the form of a symposium containing a series of selected papers con-
tributed by invited specialists who are recognized authorities on China.
The specialists in question have been drawn from the ranks of the uni-
versities here and abroad, private research institutions and the several
departments of the Federal Government and the Library of Congress.
The papers they have submitted, in response to our request, cover the
broad range of topics dealing with the recent performance of Chinese
economy. Included among these topics are economic policy, the defense
burden, agriculture, transportation, industry, population, the environ-
ment, technology transfer, international trade, financing, Sino-Japan-
ese economic relations, and foreign aid.

The Joint Economic Committee undertook an earlier study, the
two-volume "Economic Profile of Mainland China," to provide a
basic body of information on the economy of Communist China. In
1972 the committee released a compendium entitled "People's Repub-
lic of China: An Economic Assessment." The current study is in-
tended to supplement the earlier studies by a presentation of informa-
tion and analysis that has become available to the various Government
agencies during the last several years.

Tt is hoped, furthermore, that the facts and ideas presented in this
survev of available information will help to shed light on the alterna-
tives facing the United States in ordering our relations with the Peo-
ple's Republic of China within the foreseeable future. The shape of
these relations is certain to be significant both for the internal devel-
opment of China and critical to the issue of war and peace in the
world.

The contributors to the study have been most considerate of our
needs and generous in giving of their time and expertise to provide not
only basic information but indispensable analytical perspective on
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this important subject. The individual scholars who have participated
in the preparation of the present study are:
Arthur G. Ashbrook, Jr. Sydney H. Jammes
Martha Avery Young C. Kim
Nai-Ruenn Chen Nicholas Lardy
William Clarke' Ian H. MacFarlane
Jack Craig Leo Orleans
Frederick W. Crook Dwight Perkins
David L. Denny Thomas G. Rawski
Robert F. Dernberger Carl Riskin
James D. Egan Charles Robert Roll, Jr.
Alva Lewis Erisman Jon Sigurdson
Robert Michael Field Eugene A. Theroux
Carol H. Fogarty Alfred H. Usack, Jr.
Angus M. Fraser Bobby A. Williams
Hans Heymann, Jr. Kung-Chia Yeh

In addition, the committee received the wholehearted cooperation
from the following agencies of the Government, private research in-
stitutions and universities:

Brookings Institution
Bureau of East-West Trade, Department of Commerce
Columbia University
Economic Research Service, Department of Agriculture (Con-

sulate in Hong Kong)
George Washington University
Harvard University
Office of Economic Research, Central Intelligence Agency
University of Michigan
Library of Congress
The RAND Corporation
University of Lund (Lund, Sweden)
University of Toronto (Canada)
National Council for U.S.-China Trade
Queens College (New York City)
Scandinavian Institute of Asian Studies (Copenhagen, Den-

mark)
It should be clearly understood that the views expressed in these

papers are those of the individual contributors and do not necessarily
represent the positions of the respective executive departments, the
Joint Economic Committee, individual members thereof, or the com-
mittee staff.

The Library of Congress made available the services of John P.
Hardt, senior specialist in the Congressional Research Service, who
helped to nian the scope of the research and to coordinate the contribu-
tions for the present study.

Mr. George D. Holliday of Congressional Research Service assisted
Dr. Hardt in this task. We are also indebted to Professor Alexander
Eckstein, on leave from the University of Michigan who conducted
a monthlv luncheon meeting at the Brookings Institution during the
course of nreparation of many of the papers for this compendium.
That luncheon seminar and the useful advice from Professor Eck-
stein was most helpful in the preparation of the volume.

JOHN R. STARK,
Execmtive Director, Joint Economic Committee.
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SUMMARY

By JOHN P. HARDT

Economic policy and performance are as important in the People's
Republic of China as in other major countries in the world. The eco-
nomic preoccupations of the Chinese leadership were illustrated by the
published reports of the proceedings of the Fourth National People's
Party Congress and the new Constitution unveiled at that Congress in
January 1975. The current Fourth Five-Year Plan (1971-75) appears
to be reasonably successful in meeting targets and providing for pri-
ority needs. This recent success, in part, reflects a climnate more condu-
cive to economic growth and efficiency than the disruptive earlier envi-
ronmients of the Cultural Revolution (1966-69) and the Great Leap
Forward (1958-61).

In a measured way China has also opened its economy to commercial
and technological relations with the West. Political normalization and
increased requirements for imports from industrially advanced nations
have together permitted and encouraged this modification of the Chi-
nese policy of economic isolation and self-sufficiency.

This volume follows two earlier compendia on the Chinese economy:
"Economic Profile of Mainland China" (1967), and "People's Repub-
lic of China: An Economic Assessment" (1972). Hearings related to
those earlier volumes were also published. The current volume updates
and expands the coverage of the earlier publications. The 28 contribu-
tors are more than double the number in the 1972 volume. The partici-
pants represent academic institutions in the United States, Canada,
and Sweden, various departments of the U.S. Government and research
institutions.

The compendium is organized into five sections: Policy Assessments
and Performance, Urban and Industrial Development; Rural and
Agricultural Development; Defense Economics, and Commercial Re-
lations. Some of the major questions addressed in the studies, with
indications of some of the answers, are illustrated below:

1. Has the economy of the People's Republic of China settled down
to a stable, continuous process of economic growth?

The performance of the current Fourth Five-Year Plan (1971-75)
is second only to the initial Five-Year Plan period (1953-57). Al-
though the recent performance should not be projected mechanically,
future prospects under a regularized planning process should seem
encouraging to Chinese leaders:

Outside of political upheavals, the main challenges to the Chinese economy
over the next 25 years will be to incorporate a more complex mix of products into
the system, to maintain a spirit of hard work and sacrifice in a generation with
no memory of national or personal humiliation, and to keep the lid on consump-
tion in an era of universal education and advancing technology. (Ashbrook, p. 21.)

Moreover, in spite of the disruptive past efforts of the Great Leap
Forward and Cultural Revolution policies on Chinese economic
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performance, political upheavals may not seriously affect long-term
performance:

Finally, as any observer of the Chinese experience over the past 25 years must
know by now, the Chinese leaders do not passively accept the unexpected, or ex-
pected, but underestimated, economic consequences of their policy decisions.
Undesirable or unaccepted results of one policy soon generate new policies to
ameliorate those results; the Chinese leadership has shown itself to be remark-
ably willing and 'able to experiment within the basic context of their ideological
premises and innovate with considerable ingenuity :to counter and eliminate the
undesirable consequences of their policies. (Dernberger, p. 470.)

2. Do improved access to China through exchanges, increased dis-
closure of economic data, and improved reliability of information per-
mit a better assessment of Chinese economic performance?

In sum, Chinese statistics in terms of their availability, reliability, and usa-
bility are fraught with problems and difficulties. From the vantage point of 1975,
the First Five-Year Plan (1953-57), particularly the latter half of it, may be
viewed as a golden period for Chinese statistics, although in those years published
Chinese data were by no means plentiful and of high quality by the standards of
advanced countries. Being kept in a statistical darkness for a decade, economic
researchers on China in the 1960's were nearly desperate as they reached the point
of no returns. The gradual resumption of some statistical outflows from China
since 1970 has opened new research possibilities. To be sure, there are many defi-
ciencies and pitfalls in Chinese statistics, particularly those published in recent
years. With patience, care, and ingenuity one could construct certain meaningful
estimates on the basis of the statistics that China has so far made public. (Nal-
Ruenn Chen, p. 68.)

Western professional demographic estimates on Chinese population
vary widely. The most authoritative United Nations' figures for 1975
indicate that it may be less than 830 million, depending on assumptions,
while it is estimated to be over 930 million by the Foreign Demographic
Analysis Division of the U.S. Department of Commerce. Tihe fact that
the last and only Census during the life of the People's Republic of
China is a distant base for estimates is part of the problem.

* * * Peking does not really know the size of China's population or the precise
rate at which it is growing. 4 * *

Perhaps the often-quoted statement by Li Hsien-nien to a Cairo newsman in
1971 and repeated, essentially, in 1972 to the members of a delegation represent-
ing Japanese airlines, summarizes the population numbers game best of all. Li
reported that the officials at the supply and grain department use a population of
800 million, the officials outside the grain department use 7.50 million, the Ministry
of Commerce "affirms that the number is 830 million," while the planning depart-
ment "insists that the number is less than 750 million." He concluded that "un-
fortunately there are no accurate statistics in this connection." (Orleans, pp. 70-
71.)

3. By provincial decentralization in planning has China developed
along an uneven pattern of economic development or has it followed a
balanced, more egalitarian regional development approach?

4 * * the Chinese adoption of the relatively centralized Soviet model of economic
planning was also partially determined by important distributional and equity
goals held by the leadership. The first of these was the desire to begin to realign
the geographic distribution of industry. The inherited pattern of industrial devel-
opment, in which industrial output capacity was concentrated in the Northeast
and a few major coastal enclaves, was viewed as the result of over a half-century
of foreign domination of the domestic economy. Their determination to reverse
this pattern of industrial concentration was motivated not only by strategic mili-
tary considerations but also by the belief that, in the long run, growth that led
to increasing regional disparities in the level of development was not politically
acceptable. Secondly, the leadership was committed to insuring a more equitable
distribution of government services. In large areas of the country in 1949 there
was a virtual absence of health care facilities, education institutions, and other
important social services. (Lardy, p. 96.)
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The 1950's saw substantial change, but recent data indicate that from 1957 to
the 1970's there was little change in the relative shares of the regions in the gross
value of industrial output. (Roll and Yeh, p. 81.)

An analysis of central-provincial fiscal relations provides empirical evidence
which suggests that the central government continued to exercise broad planning
powers and that this has had a profound effect on the character of Chinese eco-
nomic growth. This evidence suggests that provincial planners have not had a
substantially increased role in determining the allocation of the country's eco-
nomic resources and that, as a result, economic growth since the decentralization
has not been characterized by a strong pattern of regional self-sufficiency. In fact,
the degree of geographic redistribution of resources carried out by the Chinese
central government is rather striking, particularly when compared with other
large, less developed countries such as India. (Lardy, p. 95.)

In summary, it is our opinion that several factors have led to equal aggregate
output growth despite an investment balance in favor of the interior. These are
input constraints in the textile industry, derived demands for coastal output gen-
erated by inland industries and agriculture, emphasis on self-sufficiency and new
product. * * * emphasis on the coastal areas for development purposes suggests a
pragmatic approach to the full utilization of resources to attain more than one
goal. Moreover, if China's leaders had not adopted the policy favoring inland
areas, China almost certainly would have developed as a dual economy. (Roll
and Yeh, p. 93.)

4. Is it too early in its development process for the PRC to concern
itself with its envirowment?

There is no such thing as a safe prediction for China, but it does seem that
because of this combination of wisdom and "luck" China will not experience
the type of environmental degradation that is now present in most of the
world's industrial nations.

China has been wise because very early on Mlao Tse-tung recognized that the
long-term success of economic development required that the people be pro-
tected from the hazards of environment and that the environment be protected
from uncontrolled abuse. This resolve was based on very practical rather than
strictly ecological considerations-long before the limited fad for ecology grew
into a major international concern. Mlao firmly believed that the basic physical
needs of the population-good health, good water, adequate food-were prereq-
uisites to any and all other national goals, hence, the early policies to improve
sanitation and health and to make the land more productive. Only after these
needs were largely achieved could environmental concern turn to some of the
important, but relatively less pressing, problems stemming from industrial
pollution.

"Luck" becomes a factor only at the implementation stage of some of the
progress. China is "luckyy" that more than four-fifths of her population is lo-
cated in rural areas, where lower densities and essentially agricultural pursuits
make environmental problems easier to manage. She is "lucky" that she does not
have an economy of abundance which is so damaging to the environment, but
rather an economy of frugality in which the "do not waste" ethic is relatively
easy to enforce since, of necessity, it is inherent in the society. (Orleans, pp. 143-
144.)

5. How has Chinese industry grown? Is it likely to slow down in
the near future? [las Chinese industrial growth taken on its ourn
pattern of modernization different from both the Soviet and Western
indqustrialization models?

Industrial production in China * * * grew at an average annual rate of 13 per-
cent during the years 1949-1974. The experience in the 1950's was quite different
from that of the 1960's and 1970's. The average annual rate of growth during
the period 1949-1950 wvas 22 percent, whereas the rate for the period 1960-1974
was only 6 percent. * * *

Despite accumulating structural problems and the poor performance in
1974, industrial production in the remainder of the decade should get back to
the recent growth trend of 8 to 10 percent. * * *

Chou singled out the Fifth Five-Year Plan period (1976-1980) as crucial for
the attainment of "front rank" status for China by the end of the century. The
basic economic problem for the People's Republic of China is to boost the growth
rate of grain production well above the rate of population growth. The degree
of success the Chinese have in promoting birth control and in raising agricul-
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tural production will be important determinants of the rate of industrial growth,
influencing, for example, the amount of investment resources that can be spared
for tle expansion and modernization of heavy industry. (Field, pp. 149, 159.)

6. How does the Chinese system of industrial management differ
from that of other industrial nations? With a continued deferment of
increases in consumer goods availability, how are workers' incentives
and increased labor productivity attained?

China's system of planned socialist industrialization aims at rapid transforma-
tion of the economy by mobilizing resources to raise output for investment and
defense as well as for consumption. Consumer preferences, including individual
desires for leisure both on and off the job, occupy a distinctly subordinate posi-
tion in the constellation of official goals.

In light of these objectives, our evaluation of performance in China's post-
1949 industrial system must be broadly favorable. The preceding survey has
shown that reliance on administrative rather than market control over resource
allocation has contributed to China's achievements in raising the level, changing
the structure and compressing the real cost of industrial output. This finding
draws support from favorable comparisons of industrial growth in China and
in other large industrial latecomers, and also from the revealed preference of
the industrial democracies for nonnmarket distribution of essential resources in
wartime, when resource mobilization and rapid structural change replace con-
sumer welfare as primary national goals.

It is entirely possible that with their relatively static product mix, modest
growth rates and markets which show signs of becoming less homogeneous as
personal incomes rise, China's consumer industries could benefit from a substan-
tial shift toward market-linked methods of allocation. But in the dominant
producer sector, the continuing prominence of ambitious targets, technical un-
certainty and unpredictable demand suggests that as in the past 25 years,
fundamental institutional change holds little prospect for improving the per-
formance of China's industrial system. (Rawski, pp. 196-197.)

* * * urban-rural differences still provide a reason for Chinese to become
industrial workers; that horizontal allocation of labor within industry is done
without much reference to material incentives; and that wage differentials tied
to occupation and skill stimulate work performance and skill acquisition only
in a limited manner.

* * * having been led to anticipate an important role for internal incentives
in industry by the relative weakness of external ones, we are finally drawn to
the conclusion that their function can hardly be distinguished from that of other
institutional features of the "continuing revolution" in China. It seems that
the clue to the motivation of the Chinese worker, as to that of any other, is
ultimately to be found in the threads that bind him to society. (Riskin, pp. 222,
224.)

7. Is China self-sufficient in oil and gas?9 Will the PRC become a
major petroleum and petroleum products producer and exporter?

The rapid emergence of the PRC as a major oil and gas supplier has
not only economic but geopolitical significance.

The emergence of the People's Republic of China as a major oil producer and
oil exporter is a recent phenomenon. Prior to 19,19, Chinese petroleum output wvas
insignificant. As part of its general program of building up industrial strength
and reducing dependence on foreign sources of supply, the new government
undertook an intensive exploration and development effort in the oil industry.
The payoff was the discovery in 1959 and the subsequent rapid development of
the huge Ta-ch'ing oilfield in Manchuria's Sung-Liao Basin. Additional large
discoveries-in the North China Basin in particular-have eliminated the PRC's
dependence on foreign oil, insured an abundant supply of oil for the moderniza-
tion of the Chinese economy, and enabled Peking to export sizable amounts of oil,
beginning in 1973.

The salient points * * * are as follows:
China produced 65 million tons of crude in 1974 and was the world's largest

producer, just behind Indonesia.
Proved reserves are conservatively estimated at 1.1 billion metric tons.

Proved plus probable reserves are estimated at 5.9 billion metric tons and
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could easily be 7.6 billion metric tons. Offshore reserves will add appreciably
to these estimates.

Current exploration is concentrated in existing fields and in the Pohai
Gulf. At least three jack-up rigs and perhaps a semi-submersible are work-
ing in the Pohai.

Exports of crude rose to more than 4 million tons in 1974 and should exceed
8 million tons in 1975, earning the Chinese more than $700 million.

In 1974, oil accounted for 17 percent of the primary energy produced in
China, up from 2 percent in 1957 and 11 percent in 1970. Industry and trans-
portation are the largest consumers of petroleum. Agriculture is consuming a
rapidly growing share, up from 9 percent in 1957 to 15-20 percent today.

China is the world's fifth largest producer of natural gas. Output in 1974
was approximately 60 billion cubic meters, 52 billion cubic meters of which
was produced in Szechwan Province.

Refining capacity at mid-year 1974 is estimated at up to 47 million metric
tons. The industry, whose technology is comparable to Western refining
industries in the late 1950's, satisfies China's product needs.

Since 1974, the People's Republic has added almost 2,000 kilometers of
new pipeline, largely to facilitate oil exports, and has invested heavily in
port and handling facilities and tankers.

By 1980, China should be producing more than 200 million tons of crude
oil annually of which approximately 50 million tons may be exported.

Peking is unlikely to allow foreigners to participate extensively in the de-
velopment of its oil resources. For the foreseeable future, dealings with out-
siders willl be limited to straightforward purchases of equipment, tech-
nology, and services. (Williams, pp. 225-226.)

Some Japanese sources expect oil exports to rise from the current
level of around 5 to as much as 25 million metric tons by 1978.

If PRC exports reach levels predicted by some Japanese sources they
could earn the following amounts (at $12.85 per barrel) in future
years: 1978-$4 billion (45 million metric tons); 1985-$9 billion (100
million metric tons) ; 1988-$12 billion (135 million metric tons).

By 1990 China may join Saudi Arabia, Iran, the United States and
the Soviet Union as one of the five major oil-producing nations if a
Japanese estimate of production of 450 million metric tons is exceeded.
(Kim, pp. 606-607.)

8. Are Chinese industrial branches, e.g., iron and steel, comparable
to similar branches in other indu~strial nations?

In its first 25 years, the People's Republic of China has made rapid progress
in developing the key iron and steel industry. With the help of the Soviet Union,
a number of large iron and steel bases were developed in the 1950's. Since then,
advances have been made on the basis of China's own efforts and selective help
from non-Communist countries. Some new technology has been introduced-
particularly the basic oxygen furnace which has increased production efficiency-
and the quality and variety of steel products have improved. Annual production
of crude steel is now in the neighborhood of 25 million metric tons, making China
the sixth largest producer in the world.

China has the potential for a much larger iron and steel industry. Three factors
have been holding back development:

China's domestic resources of iron ore and coal, although plentiful, are-of
a low quality and must be given special treatment. * * *

The Chinese had not yet trained a fully competent work force when the
Soviet technicians were withdrawri in 1960. * * *

Capital shortages in the general economy have led -to imbalance in the
iron and steel industry. For example, the mining sector has been allocated
a minimum of capital forcing it to operate in a labor-intensive fashion. * * *

The Chinese are moving to correct these deficiencies, mostly through imports
of modern capital equipment. Mining and ore beneficiating equipment and a large
steel finishing facility have been purchased in the last few years.

Installation of this equipment will take several years, and demand for steel
products will meanwhile continue to rise. Therefore, the present imbalances
probably will persist through the 1970's, with output rising at only a moderate
rate. Beyond 1980, progress in the industry will depend on how rapidly the
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PRC improves its own capacity to produce the needed machinery and equip-
ment and how willing it is to devote large amounts of foreign exchange to pay
for steelmaking equipment and technology. (Usack and Egan, pp. 264-265.)

China relies heavily on Japan for basic metal.
Since 1968 Japan has exported over one million tons of iron and steel annually

and China is Japan's becond largest customer (the United States is the larg-
est). Japan exported 1.4 million tons in 1972-7-8 percent of its total steel ex-
ports. Iron and steel account for over 40 percent of Japan's total exports to
China, being the single largest export item. 'thus, China is an important and
stable market for the Japanese iron and steel industry.

The large volume of Sino-Japanese trade in iron and steel can be ascribed
to several factors: the coincidence of China's increased demands and Japan's
production capacity; geographical proximity; the quality of Japanese product;
Japan's reputation for making deliveries on time; and a relatively low price.

Apart from the question of China's continued demands, there is some ques.
tion regarding Japan's export capacity. Japan's steel production will face nu-
merous difficulties environmental problems, energy problems, labor problems-
and may be unable to maintain its high rate of growth. (Kim, p. 608.)

9. Has China developed a modern domestic and international tele-
comrnmnications systemf? Is its development based on the expansion
of Chinese production capability, imports, or both?

For nearly a quarter of a century, the People's Republic of China has en-
gaged in a series of programs aimed at establishing a telecommunications sys-
tem that would meet the basic needs for the economy, the government, and the
armed forces. When the Communists achieved power in 1949, they inherited a
primitive and badly damaged telecommunications system. For the next three
years, the main task was to restore the system to its former state to satisfy the
most pressing communications needs of the new government.

By 1953, the Communists were prepared to expand the existing system and
to link the major provincial cities to Peking by open wire trunklines. Substan-
tial progress was made during the First Five-Year Plan (1953-57), although the
Chinese were heavily dependent on Soviet and East European equipment and
technology. In 1958, as part of the euphoric Great Leap Forward, Peking an-
nounced a new four-year plan to establish a modern telecommunications system,
complete with high-capacity microwave radio relay and coaxial cable trunk
routes. Shortages of material and equipment, the withdrawal of Soviet assist-
ance in mid-1960, and the general collapse of the Leap Forward forced the Chi-
nese to postpone their highly ambitions program.

After a pause in the early 1960's, expansion of the telecommunications sys-
tem was again given high priority.

Greater attention was given to the development of the electronics industry.
Complete plants for the production of electronic components and test instru-
mentation were imported from the West. The Cultural Revolution (1966-69)
caused a sharp but short-lived cut in industrial production. The adverse effect of
the production of telecommunications equipment was temporary, and the tech-
nological improvement and the expansion of the capacity of the electronics in-
dustry continued.

The most significant achievement during China's current Five-Year Plan
(1971-75) has been the construction of an arterial network of long-distance
telecommunications facilities to provide the transmission base for future in-
creases in the flow of conventional and specialized telephone, telegraph, and
video traffic. Other achievements during this period have been the spread of
radio, wire diffusion, and television broadcasting facilities and the establish-
ment of a nationwide television network. This has been accompanied by substan-
tial increases in the production of radio and television receivers and wired loud-
speakers. Progress also has been made in augmenting both facsimile facilities
and automating conventional telegraph operations as well as in enlarging and
automating telephone exchanges. These achievements have fulfilled China's basic
needs for long-range development of a domstic telecommunications system.

Progress also has been made in developing China's international telecommuni-
cations. Since 1972. three standard Intelsat ground stations have been purchased
from the United States. A coaxial cable link has been established between Canton
and Hong Kong, and agreement has been reached with a Japanese consortium to
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lay a coaxial submarine cable from Shanghai to Japan. Efforts also are being
made to improve the quality of radio telephone circuits and to expand inter-
national telecommunications by using the transit reiay services offered by major
world telecommunication centers. * * * (Craig, p. 290.)

10. How has the organization and performance of the construction
sector contributed to the formation of capital in the PRO?

In a developing country, construction typically grows faster than GNP. This
trend holds true for the People's Republic of China. Reverses, attributable to the
Great Leap Forward (1956-60) and the Cultural Revolution (1966-68), de-
pressed all indexes. Construction and industrial output were more volatile than
GNP: both fell further than GNP in bad times and grew faster in good times.

Current construction activity in China reflects the revised investment priorities
of iate 1972 and 1973, under wilich Peking is attempting to bolster deficiencies
in agricultural and industrial performance. Construction activity now features
industrial projects supporting agriculture, the buildup of electric power capaci-
ty, port and harbor improvements, and capital improvements in the raw mate-
rials industry (mining). China in 1973 contracted with Japan, the United States,
and Western Europe for $1.2 billion worth of industrial plants-mainly chemical
fertilizer and artificial fiber plants. In 1974, plant purchases were about $900
million, dominated by the steel rolling mill (more than $500 million) to be built
at Wu-han.

For the next two to five years, construction activity will feature industries
producing chemical products, raw materials, and electric power. This activity
will include the construction of the numerous foreign plants now under contract.
Construction in the mining industry will give priority to opencut mining, a technol-
ogy in which China has much to learn from the West. Construction of major new
facilities at international ports will parallel the expansion of foreign trade.
The steel industry will continue to have high priority in construction, with the
major emphasis on capacity to produce finished steel. The petroleum industry
has been speeding up its already fast pace. Development during the next few
years will give top billing to oil pipelines and to the opening up of offshore de-
posits in the shallow Pohai Gulf. (MacFarlane, pp. 314, 322.)

11. What are the limits or constraints on the growth of agricultural
output? Even with burgeoning population will the Chinese be able
to adequately feed and clothe their population?

In spite of serious attention and significant progress agricultural
performance remains a major economic variable. How well the PRO
will be able to cope with the problem of improved performance is a
subject on which specialists differ.

Peking has assured itself of grain for the medium term and has made the
sizable adjustments in investment priorities necessary for longer term solution
to the agricultural problem.

Major changes include:
Concluding multi-year agreements with Canada, Australia and Argen-

tina to provide a maximum of 4.8 million tons of grain annually through
1976.

Downgrading the concept of the small plant churning out low quality in-
puts.

Importing 13 large chemical fertilizer plants to provide firstelass inputs
and synthetic fiber plants to supplement supplies of natural fibers.

Intensifying work on capital construction projects to improve and extend
farmland.

Limiting sideline activities that might interfere with peasant obligations
to the collective.

Increasing the acreage of grain crops by expanding multiple cropping
and limiting the acreage of industrial crops.

The fertilizer plants are the key to China's agricultural development. When
the last of these plants come into operation in 1978 or 1979, China's supply of
nitrogen fertilizer will reach 8.0 million tons, double the current availability.
The giant increment in nitrogen fertilizer clearly will be a major shot in the arm
for agriculture although marginal returns will probably he low, at least initially,
because fertilizer will outstrip the availability of complementary inputs-effec-
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tive water control; very high yielding varieties of seed; sufficient trace elements,
phosphoric and potassium fertilizers of agricultural chemicals, etc.-necessary
for top yields. Even so, grain output could increase to about 300 million tons by
1980. Peking's use of its limited scientific capabilities to achieve practical short
term objectives (such as simple seed selection and crossing) rather than to do
basic, in-depth research (such as sophisticated varietal development) may prove
to be the most serious impediment to China's progress in modernizing agriculture.

Through the rest of this decade China will continue to rely on imports to
maintain consumption, especially in years of below-normal harvests. Moreover,
China's population and hence requirements for food and fiber for domestic con-
sumption will also increase. Even with the accelerated programs to modernize
agriculture, the PRC may not be able to attain self-sufficiency in both grain and
essential non-grain crops by the end of this decade. (Erisman, pp. 325-326.)

The problems that Chinese agriculture will have to face over the coming
decade differ markedly from those in other less developed countries. There are
no obvious and gross inefficiencies in Chinese farming that could be quickly
overcome if only the rural population would understand the needs to do so or
if an effective extension service could be created that could teach them new
methods. The Chinese extension service based in the commune system appears
to have been functioning well for a decade or more. Where in the early 1960's
there was a considerable 'backlog of new technology waiting on government
actions to supply the required inputs, there is no comparable backlog today. And
therein lies the problem.

At no time since 1949 have increases in Chinese farm output been achieved
with ease, but there is reason to believe that future increases vill require even
greater effort and an effort of a somewhat different kind from that in the past.
Future expansion is not simply a matter of digging more tube wells or pouring
on more chemical fertilizer although both will help. New breakthroughs are
required in the basic agricultural sciences in China and in the harnessing of the
irrigation potential of China's northern rivers. * * *

* * * it is clear that China's shift in priorities toward agriculture in the 1960's
was both real and large in scale. * * *

For all this outpouring of effort and resources, however, there was no enor-
mous leap in farm output. Agricultural production did rise. but at a rate only a
little above population growth if the 1957-1974 period is taken as a whole. Rural
incomes per capita did rise by more than this, but mainly as a result of the
improvement in the agriculture-industry terms of trade.

The main reason why agricultural growth has not been faster appears to be
simply that China is attempting to achieve large farm output increases under
basically unfavorable conditions. When land under cultivation cannot be
extended except at enormous expense and when inputs of fertilizer, water. and
labor are already being intensively utilized, the return on further additions of
these same inputs will not be high.

For the future, there is every reason to believe that Chinese agricultural
output will continue to grow although no major breakthroughs appear to be in
sight. To achieve this continued growth, however, some shift in emphasis in
China's agricultural policies is probably necessary. The silt problem of China's
northern rivers will have to be solved. There will also have to be a considerable
improvement in the quality of China's research in the basic sciences. These
changes appear to be wvell within China's capacities and they are likely to be
carried out if for no other reason than that China appears to have few other
options. China is simply too big to follow the lead of Japan or Eurone and rely
increasingly on imports to meet its food needs. (Perkins, pp. 350, 365.)

12. How is aqricudture in the PRC organized to provide incentives
and a neasture of efficency ?

China's commune system consists of four parts: commune; brigaude: team:
and household. This system, born in the optimistic fervor of the Great Leap
Forward in 1958, was reduced to a skeleton during the lean years from 1959-62.
but has developed greatly in the past 12 years.

Currently, China has 50,000 communes. about 25.000 less than the number in
existence in 1963. Essentially the commune level functions as the basic unit of
local government. This level is charged with the responsibility of procuring
grain, collecting taxes, providing public security. and reporting statistics and
information to higher levels. In addition, it formulates specific production plans
for its subordinate units after adapting policies received from higher levels to
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local conditions. The commune also provides leadership for the management of
water resources, construction, afforestation, and transportation projects which
require the direction and control of a large organizational unit. Moreover, it
manages local industries which produce consumer and producer goods for local
consumption. * * *

The persistence of the team as the basic unit and similarities in organization
and ownership patterns of contemporary communes with those in 1962 tend to
mask important changes which have taken place in the past 12 years at commune
and brigade levels. These levels provide more services, control more inputs, have
better trained cadres and stronger Party organizations than they did in 1962.
Indeed, there has been ideological pressure in the Party to abolish the team and
amalgamate households directly into brigades bringing agriculture one step closer
to ultimate socialization. This pressure, understandably, has been supported by
poorer teams desiring to increase their share of collective income. However,
pressure to change the status of teams has been arrested by the newly passed 1975
Constitution which specifically sustains the continued functioning of these units.
Moreover, the requirements of China's labor intensive agriculture necessitates a
unit similar to the team in size and organization, which can effectively manage
and motivate the farmers of China to produce the foodstuffs needed for this
country's huge and growing population. (Crook, pp. 366-367.)

13. Is regional, rural dispersion of economic activity in China a
result of economic or political choice or a product of necessity?

The encouragement of small-scale industries in rural areas in China is an
essential element of regional development programs which today focus on agricul-
tural development and diversification, local raw material utilization, resource
mobilization and long term employment impact.

However, rural industry in China is not a homogenous concept as it is the
outflo0v of two different strategy approaches. First, it is the logical outcome of a
sector strategy involving technology choices in a number of industrial sectors-
most of which were initiated during the Great Leap Forward or earlier. This has
required the scaling down of modern large-scale technology through a product
and/or quality choice combined with design changes in the manufacturing
process. Second, rural industry is part of an integrated rural development
strategy-also initiated during the Great Leap Forward-where a number of
activities are integrated within or closely related to the commune system. They
are often rooted in the traditional sector of the economy. and have often been
preceded by a long tradition of village crafts. Such industries are often based on
the scaling up of village crafts. The scaling up of cottage industries in China is
not based on improvement of technology alone, but the cottage industries have
been converted into modem small-scale industries through cooperativization, elec-
trification and access to low cost simple machinery. * * *

The justification of rural industrialization is economic as well as political.
Economic growth may, however, in the short run have been sacrificed because
of the need to transfer technical, financial and planning resources to rural areas
in order to start rural industrialization is likely to contribute to a more rapid
economic growth than would otherwise have been possible. Firstly, a decentral-
ized pattern of urban development is likely to lead to a less capital-intensive ex-
pansion of industrial growth, which is better adapted to prevailing factor
availabilities and relative factor prices. Secondly, if a majority of the rural
population-through integrated rural development-might be persuaded to re-
main in villages and expanding county capitals, this is likely to require less in-
vestment for expanding large urban centers. Thirdly, rural industrialization
provides the opportunity of simultaneously promoting agricultural and non-
agricultural elements in the same local areas and non-agricultural elements
are just as dependent on a thriving increase in farm output and income as the
latter are dependent on them. Fourthly, a rural industrialization which has
a strong core of local engineering enterprises is likely to play an important role
in any decentralized industrialization policy. (Sigurdson, pp. 411, 433.)

14. What does an assessment of Chinese military force development
and use of force reveal about the strategic policy of the PRC?

* * * The professional judgments on Chinese strategic policy have been based
on a review of the kinds of forces the PRC had developed and maintained and
the use to which these forces have been put. From this assessment. some central
conclusions have been reached:

51-174 0 -75 - 2



10

(1) A primary PRC objective has been adequate physical security. Current and
future requirements are primarily to be prepared to meet substantial ground
incursions from the Soviet Union and to avoid Vietnam-type destruction of their
industrial and transportation systems.

(2) A secondary strategic policy objective is that of reasserting territorial
integrity over areas presumed to be integral parts of China such as the Paracel
Islands, Taiwan, and other border areas. Controlled communication by military
action on territorial issues characterized Chinese behavior in both Korea in
1950-53 and on the Indian border in 1962.

(3) A tertiary policy is that of extending Chinese power and influence. Cur-
rently the PRC views its neighbors not perceived as threats more as cushions or
buffers than targets. In the long run the PRC would probably like to sit at the
bargaining table as equals with the United States and the Soviet Union, but they
appear to be patient and realistic about attaining this Asian and global power
status (Fraser, pp. 438-439.)

15. What is the current buildup of Chinese military forces? Is their
defense burden onerous? What are the economic impacts of defense
expenditures?

Even though the Soviet Union continues to refer to the Chinese
economy as militarized since the break with the Soviet Union, Western
analysts see a different picture with "guns" tending to lose out in re-
cent years to "butter" or factories and farms.

China's military policy has called for large conventional forces and small but
growing nuclear deterrent forces. The three-million-man ground forces-the
world's largest-have been equipped and trained mainly for the military environ-
ment of the 1940's and 1950's, although an increasing proportion is being armed
with more modern weapons. The air force consists largely of obsolescent short-
range fighters, while naval forces have been configured primarily for coastal de-
fense. In short, China has deployed the type of conventional forces one would
expect from a developing country with a large population and a largely agricul-
tural economy. The conventional forces stress manpower and easily manufac-
tured weaponry in lieu of more sophisticated armaments.

China has also developed nuclear weapons for delivery by bombers and by
medium- and intermediate-range ballistic missiles capable of reaching most parts
of Asia. Longer range land-based missiles as well as a submarine-launched bal-
listic missile are probably under development, while work continues on what
is apparently China's first nuclear-powvered attack submarine (probably armed
with conventional torpedos). The development and manufacture of these weap-
ons, while limited in number, testifies to the mastery by the People's Republic of
much of the technology of a modern industrial nation. * * *

Over the past ten years, Chinese procurement of weapons has been character-
ized by a generally upward trend, with two periods of rapid growth-each fol-
low-ed by a decline. * * *

The first growth period occurred through the mid-1960's, as China recovered
from the effects of the Great Leap Forward (1958-60) and the withdraval of
the Soviet military assistance (mid-1960). Arms production had practically
stopped in the early 1960s, but by the middle of the decade the output of all
types of weapons had reached new peaks.

In 1966, just when armament production seemed to have recovered completely
from the Leap Forward, Mao launched his Great Proletarian Cultural Revolu-
tion (1966-69). The new' upheaval affected military programs in a variety of
ways, even though it w-as not the basically economic in nature as the Leap had
been.

The central authorities sought to insulate the defense industry from the dis-
ruptions of the Cultural Revolution. Nevertheless, political activity and fac-
tional conflict in the factories caused frequent disorders, occasionally of a pro-
longed and serious nature. Disruptions of the transportation and communica-
tion system led to delays in the delivery of raw materials, parts, and subassem-
blies.

A large number of leading Party and government officials were removed from
office, with a resultant decline in policy initiatives. The curtailment in military
productioli during the Cultural Revolution was not so severe or lengthy as during
the Leap Forward. By the second half of 1968 the worst effects of the Cultural
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Revolution on the weapons industries were over, and another period of growth
in defense production had commenced. Procurement appears to have risen
rapidly in the following years, with output in 1971 being more than double out-
put in 1967.

Since 1971, military procurement has fallen substantially. This drop has ex-
tended through 1974 and apparently is continuing in the first quarter of 1975.
Production and procurement of military hardware in 1972-74 has been about
25 percent lower than during the peak period of 1970-71. Much of the decline
retiects a sharp curtailment of acquisitions of aircraft, -but other weapons pro-
duction programs have also slowed down. The broad scope and long duration of
the decline suggests that it is not simply the consequence of a coincidental cut-
back in several weapons programs; rather, it is the result of some general cause
or causes.

While the picture is not yet clear, several interrelated factors apparently are
behind the decline in the production of weapons.

Because trends in weapons procurement correspond to the rise and fall of Lin
Piao, political events surrounding Lin's abortive "coup" in the fall of 1971 possi-
bly were a major factor in the decisions made in Peking. Official accounts of
the coup state that military units were to have spearheaded the takeover, and
it would not ;be surprising that the military establishment should suffer in the
wake of Lin's aborted conspiracy.

China's political leadership has exhibited distrust of the military forces ever
since the Lin incident. Shakeups in the military command structure have diluted
the provincial civil authority of senior military leaders and may have reduced
their influence on budget allocations as well. The background of this civilian-
military tension lay in the Cultural Revolution when the military leaders
moved-or were drawn-into the vacuum left by the fall from power of so many

Party and government officials. Speeches and appointments at the Fourth Na-
tional People's Congress of January 1975 may indicate that the process of restor-
ing the more normal subordination of the military to the Party is nearly
completed.

Disputes over economic priorities and budgetary allocations may in themselves
have played a part in bringing the Lin crisis to a head, although direct evidence
for this is thin. China's leaders may have decided that military programs were
preempting an ex-orbitant amount of resources without significantly improving
the country's military posture. Many of the weapons that China has been pro-
ducing-such as the AIIG-19 fighter-are fast becoming obsolete; additional
numbers would not appreciably improve China's overall defense capability. More-
over, the Chiixese policymaker must realize that the United States and the U.S.S.R.
'have an overwhelming superiority in both strategic and tactical arms and that
even an all-out production effort by 'the Chinese would not redress the military
balance of power for many years to come.

At the same time, Peking probably feels that it now has sufficient nuclear and
conventional forces both to deter the Soviet Union from attacking with nuclear
weapons and 'to discourage the Soviet Union or any nation from attacking with

conventional forces. Furthermore, in the minds of the Chinese leaders, ithe threat
posed by the United States has decreased as well. Thus, Peking may reason that
production of some kinds of military hardware should be cut 'back and the re-
sources put to other uses-certainly until later models are ready for large-scale
produetion. Such a reallocation would not mean a reduction in Chinese forces, but
rather a slower rate of military modernization.

The leadership thus may believe that in the long run a strong economy would
do more to strengthen China than would a bigger military buildup at this
time. * * * (Jammies, pp. 459, 462-464.)

Given the constraints presented by China's resource endowments, and present
level of development, however, China's military potential and capabilities still
derive from China's manpower resources. Thus, in terms of manpower alone,
China's armed forces are on a par with those of the two major superpowers (the
United States and the Soviet Union) and are slightly larger in size than the
total armed forces in NATO. In terms of modern armaments and supporting serv-
ices, such as air and naval power, however, China ranks far behind the major
superpowers with annual defense expenditures less 'than one-fifth those in the

Uniited States and the Soviet Union and less than one-half those in the NATO
countries combined. In terms of annual defense expenditures per man in tlie armed
forces. therefore. the comparison shows an even greater gap between China and
the other superpowers.

This atypical mix of manpower as against modern, sophisticated, weaponry
and air and naval power explains why China has been able to provide the third
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largest military force in the world, even though China is an underdeveloped
country. In absolute and aggregate terms, China's economy is the seventh largest
in the world, but its per capita income is still less than 200 U.S. dollars. The
emphasis on a manpower intensive military in a labor abundant country such as
China, therefore, has only served to keep with manageable limits the economic
burden of China's recognized military capabilities. Given China's desire to equip
its armed forces with some modern weapons and to provide a creditable military
threat by means of carefully selected modern weapon systems, however, means
that the economic burden of China's defense expenditures still claims a significant
share of China's production-about one-tenth of China's total GINP. To put it in
the popular terminology, China's emphases on manpower in its military strategy
has allowed the Chinese to obtain the biggest bang for their buck, but to obtain
that bang they will have found it necessary to spend a significant share of the
bucks they have available.

* * * On the margin, additional defense expenditures-especially those on mili-
tary hardware-require the use of high priority inputs from other sectors where
scarcities and imbalances already exist. For example, an increase in -the level of
defense expenditures or change in their composition in favor of more military
hardware reduces -the potential supply of producer's goods for civilian use, the
demand for which is increasing rapidly; reduces the supply of exports and in-
creases the demand for imports, although the Chinese balance of trade has re-
quired China to use its scarce holding of foreign exchange in recent years; and
would reduce the potential standard of living of the civilian labor force which
is already relatively low and the source of potential public discontent and
opposition.

Thus, as China's leaders consider the various defense expenditure choice avail-
ab'e, they obviously will be heavily influenced by the economic consequences of
these choices. e * i (Dernberger, pp. 468-469.)

16. What system of Sino-American com,,mercial relations has been
set Up since the signing of the Shanghai commnunique? What problems
and obstacles impede further development?

In quantiative terms the People's Republic of China (PRC), despite its large
size, is not a major trading nation. Chinese exports never exceed 2 percent of
world exports. The ratio of total trade to China's gross national product is about
5 to 6 percent. In terms of trade per head of population, the value for China is
some $14, one of the lowest in the world for any major nation. In spite of the
smallness of its value, foreign trade is an important policy instrument used by
the PRC for the pursuit of her overall political and economic goals. Being a
state monopoly within the Chinese command economy, foreign trade has become
a significant ingredient in China's development program to transform itself into
a modern industrial state. Specifically, foreign trade in China has played the
following roles.

Foreign trade has constituted for China an important means of facilitating
and accelerating modernization. China does not have all the facilities to produce
the wide variety of machinery and equipment needed for modernization. Some
industrial materials were either not available in China, or available only in
insufficient quantities. Foreign trade helps provide the necessary capital goods.
Imports of these goods, moreover, have given China an important channel of
access to modern technological know-how. The importation of specialized ma-
chineries and complete plans, some of them installed by foreivn technicians,
accelerate the process of technological diffusion. (Chen, pp. 617-618.)

Trade, which had been nonexistent in 1970. rose to $805.1 and $933.8 million
by 1973 and 1974. respectively, with wheat sales. jet transport exports, and a
number of other major contracts highlighting this unexpectedly rapid develop-
ment. On the strength of Chinese purchases of American agricultural com-
modities. the U.S. has risen to the position of China's number two trading partner
in the last two years. A degree of normalization has been returned to the Sino-
American commercial relationship.

While trade has risen quickly to significant levels, while more and more
American businessmen are traveling to Peking and to the Canton Trade Fair,
and while Liaison Offices with commercial staffs have been opened in the respec-
tive capitals, certain unresolved issues clearly stand in the path of substantial
further improvement in trading relations. * * *

Settlement of the issues of Chinese blocked assets and U.S. private claims
would clear the way for further normalizaiton of commercial relations. Un-
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resolved, these issues prevent direct shipping and direct airline connections
owing to the risk of attachment of flag carriers in satisfaction of claims. Direct
banking is precluded and the exchange of trade exhibitions forestalled. Another
major commercial issue concerns the extension by the U.S. of most-favored nation
(MFIFN) nondiscriminatory tariff treatment to the PRC. PRC officials have raised
the AIFN issue with U.S. business men and others. Presumably, Peking not only
wants AIFN, but feels entitled to it as part of the Shanghai commitment to
conduct trade on the basis of "equality and mutual benefit." The Trade Act of
1974 provides a mechanism by which the U.S. could confer MFN status on China,
but it is an Act burdened with difficult requirements where the nonmarket econ-
omies of the socialist states are concerned. * * *

The outlook for Chinese exports of the U.S. over the next several years is one
of continued growth. The rate of this growth will depend on the state of the U.S.
economy, on Chinese perception of this market and willingness to adapt to its
demands, and on the availability in China of commodities in the requiste quantity
and quality sought by Americans. Fish and shellfish showed good growth in 1974
as did tea, spices, vegetables and other food preparations. These should continue
at sustained levels. Tin, tungsten, and antimony among the metals will continue
to register imports of significance. Gum rosin and essential oils grew rapidly in
1974 and should continue. Textiles, clothing, bristles, feathers, and down will
maintain a strong showing. Americans continue to enjoy Chinese artworks and
antiques, but fireworks, a perennial leader, have declined, in part owing to prob-
lems meeting new U.S. safety standards. Petroleum exports to the U.S. do not
appear to be a factor although U.S. owned oil companies may buy Chinese oil
for distribution in East Asia. American importers will continue to attend the
Fairs in Canton in substantial numbers.

The Chinese trade deficit with the U.S. will be sharply reduced in 1975, run-
ning perhaps $50 million. The deficit is likely to continue, its future magnitude
being governed primarily by the size of Chinese agricultural purchases in the
United States. (Clarke and Avery, pp. 501, 502, 530, 531.)

The prospects of a trade agreement between the United States and the People's
Republic of China has. since the Shanghai Communique, offered the possibility
of marked forward motion in the relations between the two countries. It as-
sumes substantial importance for both sides in light of the passage of the Trade
Act of 1974 in the closing days of the 93rd Congress. Under the Act. Public Law
93-618, signed by the President on January 3, 1975, the authority to lower tariffs
on imports from China has shifted from Congress to the Executive. There are
limitations on the authority of the President to grant most-favored-nation tariff
treatment to China, to be sure, but the negotiating authority now is there, and
there is no good reason not to proceed with all deliberate speed to trade negotia-
tions with Peking.

The threshold question, of course, is whether or not the United States should
contemplate a trade agreement with a country to which it has not accorded
diplomatic recognition Precedent for such an agreement under international law,
if such were needed, lies in a trade agreement entered into between Great
Britain and the Soviet Union in 1921, a step which preceded formal diplomatic
relations. The same question may be raised in Peking, although the Chinese have
previously concluded trade agreements in the absence of diplomatic ties. While
the two sides will have to examine whether on pragmatic grounds, a trade agree-
ment should precede or follow the establishment of full diplomatic relations,
trade negotiations toward such an agreement can certainly begin prior to fully
normalized political relations. * * *

* * * To sustain and build toward the modern industralized state, to which
the Chinese pledged themselves at the Fourth National People's Congress, does
require acquisition of foreign goods and technologies. Purchases of needed
imports in turni requires more than a little contact with the West. Not all such
contact is likely to be nalatable to a political leadership which is bound to fear
that revolutionary values may wane in the process. The post-Mao, post-Ohou
period cannot be far away, and succeeding leadership is certain to be preoccupied
with political consolidation, preserving revolutionary fervor and maintaining the
monumental aceomnilishments of the old leadership. This process can obviously
sharply influence China's trade and development policies. But Peking's 1975
pledge to achieve "comprehensive modernization * * * before the end of the cen-
tury" should be signal enough that China's foreign trade ought to hold interest
for American firms. (Theroux, pp. 582, 583, 595, 596.)
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17. How flexible has the PRC been in external transactions in adapt-
ing to international practices?

China's practices in financing trade with non-Communist countries are in sub-

stantial contrast to those of the other Centrally Planned Economies (CPEs).
Despite the fact that the PRC has a greater share of its trade with the west

than other CPEs, the PRC has been more reluctant to adopt as many western

banking practices as the other CPEs. Many of the practices that have been
adopted have been modified with the general result that the PRC maintains
somewhat more control over its international finance with the west than other

CPEs do. Examples of this range from requiring negotiation of letters of credit
in China both for exports and imports to using the Renminbi to denominate
trade contracts.

Most importantly, the PRC has, as yet, been unwilling to follow other CPEs

in adopting western banking techniques such as setting up European branches

to engage in archetypical banking activities such as general trade financing
and active participation on the Euro-currency market.

On the other hand, PRC international financial practices have changed sig-
nificantly in the last few years-generally in the direction of adopting more
traditional practices. The Chinese foreign trade corporations (FTCs) have been
more flexible on various letter of credit provisions and they have become more
willing to denominate trade contracts in western currencies. Most important of

all, of course, the PRC has begun to accept credit, albeit in moderation and
often indirectly. (Denny, p. 676.)

18. Is Japan likely to continues to develop a special commercial rela-
tionship with PRO?

Japan has become the People's Republic of China's leading trade partner, ac-

counting for about 20 percent of the PRC's foreign trade turnover in recent
years. A unique set of economic and political factors has facilitated a rapid
expansion of Sino-Japanese trade in the 1960's and 1970's. First, there is a sub-

stantial degree of complementarity between the two economies. Japan is heavily
dependent on imports of raw materials to fuel its modern industrial economy,
and Japanese industrial leaders consider the PRC a logical supplier of some
of their needs. At the same time, foreign trade planners in the PRC have placed
a high priority on imports of the kinds of machinery and equipment and industrial
manufactures which Japan has the capacity to export. The short, relatively
cheap water transport between Japan and China makes the trading relationship
especially attractive for exchange of goods in which'transport costs represent
a large share of the final price. Long water and rail transport to alternative
markets in Western Europe and North America involve substantially higher
transport costs. Their economic complementarity and their geographic proximity
create an opportunity for a substantial trade turnover benefiting both countries.
The foreign trade potential of certain key industrial sectors which are examined
in this paper will be a key determinant of the volume of future Sino-Japanese
trade.

Another key determinant of the level of Sino-Japanese trade i9 the political
relationship between the two governments. To a much greater degree than other
countries, the PRC's foreign trade has been shaped by its general foreign policy
objectives. Consequently, Sino-Japanese commercial relations have been linked
to the diplomatic interactions of the four great powers in Asia-the PRC, Japan,
the Soviet Union, and the United States. (Kim, p. 600.)

19. How, have the Chinese perceived their need for foreign tech-
nology? How effect 'cly (lo the Chinese diffuse technology transferred
from the West?

The People's Republic of China has exhibited wide swings in its receptivity to
foreign technology in the course of its 25-year history. oscillating between en-
thusiastic acceptance and determined rejection. In the 1950's-the era of Close
Sino-Soviet Cooperation-China eagerly accepted what wvas undoubtedly the
most comprehensive technology transfer in modern history. During that decade
the Chinese obtained from the Soviet Union the foundation of a modern in-
dustrial system. In the process, howvever, the Chinese became heavily dependent
on Soviet tutelage and were induced to adopt a Soviet model of forced industrial-
ization inappropriate to China's resource endowment. In the late 1950's, the
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Chinese leaders began to reject this model and the overwhelming Soviet influence.
The Great Leap Forward marked the reaffirmation of a more traditional Chinese
nativism and self-assertion. Foreign technology and expertise were rebuffed and
a policy of self-reliance instituted. Inept policies, successive crop failures, and
the sudden withdrawal of Soviet technicians in 1960 combined to throw the
Chinese economy into disarray.

A shift in the early sixties toward priority for agriculture and a return to a
more permissive technology-import policy helped to revive the economy. While
continuing to stress self-reliance, the leadership undertook selective purchases
of European and Japanese plants and equipment, primarily as prototypes for
learning and copying. By 1965, the economy had largely recovered from its
earlier setbacks, only to be disrupted once more by the turmoil of -the Cultural
Revolution. The intense antiforeign campaign of that period again sharply cur-
tailed acquisition of foreign technology, and by 1969 machinery imports had
dropped to less than one-fourth of the peak levels attained ten years earlier.

Since 1970, the Chinese leaders have turned outward once again for the
acquisition of capital equipment and know-how on a substantial scale. No longer
confining themselves to prototypes, the Chinese have purchased large numbers
of complete plants *and industrial complexes to enhance output in a half-dozen
basic industries, primarily metallurgy, petrochemicals, and energy. Machinery
imports, therefore, have risen more rapidly in recent years than during any
previous period.

Self-reliance continues to be stressed, nevertheless, with at least three objects
in view: (1) to minimize China's strategic and financial dependence on foreign
countries; (2) to create a self-confident "new Maoist man" and guard against
his contamination by alien influences; and (3) to mobilize local savings so as to
economize scarce foreign exchange and state investment outlays. The pursuit ofself-reliance in these terms has enabled the Chinese to achieve a high degree of
technical and economic independence of the outside world. China's own produc-
tion of machinery and equipment is now so large that imported technology repre-
sents only a small fraction (perhaps 6 to 8 percent) of its overall technology
accretion. In qualitative terms, however, technology imports are still a key
factor in the developmen't of the more sophisticated sectors of China's industrial
production system. (Heymann, pp. 678-679.)

90. What is the scope, effectiveness and burden to the PRC of its
economic relations with the Third World?

After the disruptions of the Cultural Revolution, the People's Republic of
China reappeared on the international scene in 1970, with renewed determination
to assert itself as a major world power. It sought to gain wider international
acceptance by becoming a responsible spokesman for the Third World. In assum-
ing its new leadership role, China deemphasized its former activist policy of
promoting radical change and upsetting established governments. Economic and
military assistance and trade have thus risen in importance as instruments of
policy toward the less developed countries (LDCs). At the same time that its own
position in the LDCs was being strengthened, Peking sought to reduce Soviet andWestern influence in the Third World.

In the past five years, 1970-74, China has boosted its economic aid commit-
ments to the LDCs by $2.4 billion, more than double the $1.1 billion extended in
the previous 14 years, 1956-69. Nearly two-thirds of the aid in the 1970s went
to Africa. The single most important Chinese aid project is the almost completed
Tan-Zam Railroad, into which Peking has poured an average of almost $100million annually beginning in 1970.

The revitalization of China's relations with the LDCs has also found expression
in stepped-up military aid. In the last five years, the People's Republic has fur-
nished the developing countries a total of $300 million in military assistance
compared wvith only $250 million Previously. About three-fourths of Peking's
military aid to LDCs has gone to Pakistan.

As for trade, the LDCs have become large markets for Chinese rice, iron and
steel, and textiles, as well as important sources of supply for rubber, cotton, and
nonferrous metals. In addition, the LDCs of East Asia are a major source of hard
currency for the People's Republic. Chinese exports to the LDCs were about
$1.4 billion in 1974, imports $900 million. (Fogarty, p. 730.)
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PROSPECTS AND PROBLEMS

This volume on the economy of the People's Republic of China may
be significantly more useful to American policymakers, scholars and
the general public for several reasons:

1. The rapprochement between the United States and the People's
Republic of China has been followed by increasing political, commer-
cial, social and other relations. Commercial relations have expanded
due to increased needs for Western technology-including modern
fertilizer plants to increase agricultural output. Expanding oil reve-
nues and a more flexible attitude toward credit and other aspects of
the Western market suggest wider future commercial ties.

2. The leaders of the PRC have given priority to improved economic
performance. A recent reduction in weapons procurement may indi-
cate a preference for current economic performance over arms produc-
tion, especially of obsolete hardware. In spite of possible progress on
birth control, the Malthusian specter still looms in China's future.
Imports of grain and transfer of agricultural technology from the
West, though marginally significant in the short run, do not shift the
heavy long-term subsistence burden on Chinese agriculture.

3. Modest, but significant, improvements in published economic data,
empirical evidence from exchanges, and more attention to accurate
reporting have aided the Western analyst in appraising China's eco-
nomic policy and performance.

It is difficult to separate elements of long-term trends from cyclical
or variable factors in performance. However, it seems clear after quar-
ter of a century of power that Chinese leaders aim to develop a modern,
powerful, industrial state capable of joining the superpowers on equal
terms and providing adequately for its citizens' needs. There is not,
however, in the current Chinese development the Stalinist urgency
to overtake and surpass in a short, definite time period-a goal they
expressed during the Great Leap.

Against this long-term aim o t achieving an economic basis for super-
power status, there appear to be political, ideological, and social pol-
icies which from time to time override the short-term progress of
nation-building. Some of them may take on importance in the years
immediately ahead and influence economic performance:

Political 8ucce8sion.-Inevitably Chairman Mao and Chou En-lai
must physically pass from the scene with the old revolutionary leader-
ship. Possibly the recent Party Congress prepared the nation for the
post-Mao-Chou period. Successions elsewhere; for example, after
Lenin and Stalin, suggest that unforeseen, unsettling struggle is more
likely than an orderly transfer of power.

Ideological revitalization.-There have been times; for example; in
the Great Leap Forward and Cultural Revolution periods when the
requirement for ideological revitalization conflicted with policies for
economic performance. Likewise, there may be a case for arguing a
past cyclical pattern of policy preference for each. If this be the case,
stable long-term-growth prospects may be in jeopardy.

Foreign threats or opportunity requiring nore 'weapons and mili-
tary forces.-Concern with the Soviet Union may at any time lead to
a shift in Chinese weapons or force buildup. Opportunities for sup-
porting Asian Communist power; for example, North Korea or in
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South East Asia, cannot be ruled out in the future even though present
indications suggest Chinese restraint.

Indeed, some would argue that these represent central, fundamental
forces in Chinese society and that economic considerations are the
external or variable factors. Whatever the primary and secondary
forces are in Chinese development, it has become clearer in each suc-
cessive economic assessment that the PRC economy has attained a
firmer base for claims of meeting not only domestic but the major
international goals of the leadership. In spite of many current and
likely future problems, we should not assume that the People's Repub-
lic of China will not be able to meet its priority economic needs.
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I. KEY FINDINGS

1. As of early 1975, the economy of the People's Republic of China
has proved an effective mechanism for supplying the minimum needs
of the population, modernizing the industrial sector, and supporting
a formidable defense establishment.

2. Premier Chou En-lai, in his speech to the Fourth National
People's Congress in January 1975, has signaled the continuation of
the drive for higher output and technological self-sufficiency in a
comparatively moderate political atmosphere.

3. The ordering of 13 large chemical fertilizer plants from the
West has given China the possibility of moving to a higher plateau
in agriculture, starting about 1980.

4. At the same time, a substantial new burst of investment in coal,
steel, and other basic branches has become necessary to maintain
industrial growth rates.

(20)
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5. The annual rate of production and procurement of military
hardware in 1972-74 has been about 25 percent below the peak rate
of 1970-71, probably the combined result of the priority of agriculture-
support programs, the changeover to later model weapons, and the
reassertion of Party control over the military.

6. Rising domestic output of crude oil and soaring international
oil prices have enabled petroleum to take up the slack in earnings
from traditional exports.

7. The third, and most serious, of the population control programs
probably has not yet had a substantial impact on demographic rates.

8. If the government wishes to give the highest priority to a sharp
curbing of population growth, it has at hand the bureaucratic and
the scientific/technical resources to do the job.

9. With its floor under consumption, its purposeful investment pro-
gram, its control over migration to urban areas, and its hard-driving
leadership, China has easily outdistanced other large LDCs.

10. While the PRC has not narrowed the technological gap between
itself and the leading industrial nations, it has been spared their tribu-
lations with recession, inflation, and energy shortages.

11. Only a cataclysmic political upheaval-following the fading
aw'ay of Chairman Mao and Premier Chou-could reverse the techno-
cratic tendencies now deeply rooted in Chinese economic society.

12. At the same time, the examples of great political flareups in the
past should caution the observer against arny straight-line projection
of steady economic growth.

13. Outside of political upheavals, the main challenges to the
Chinese economy over the next 25 years will be to incorporate a more
complex mix of products into the system, to maintain a spirit of hard
work and sacrifice in a generation with no memory of national or per-
sonal humilitation, and to keep the lid on consumption in an era of
universal education and advancing technology.

II. INTRODUCTION: ORGANIZATION OF THE PAPER

This paper appraises the economy of the People's Republic of China
from the vantage point of early 1975. The discussion focuses on de-
velopments since the Cultural Revolution of 1966-69, dealing mainly
with the transitional year 1970 and the first 4 years of the Fourth
Five-Year Plan (1971-75).' Two tables provides a quick summary
of the entire quarter of a century since the formation of the People's
Republic. Table 1 sets forth in capsule fashion the economic results
for major economic sectors in each of six distinctive economic periods.
Table 2 presents 10 basic economic time series, 1949-74.

1 For a systematic description of major developments In the years before 1970, see theauthor's paper in the previous JEC volume on the Chinese economy: Arthur G. Ashbrook,Jr.. "China: Economic Policy and Economic Results, 1949-71." People's Republio ofChina: An Economic Assessment, Joint Economic Committee of the U.S. Congress. Wash-ington, 1972. pp. 3-51. The volume Is cited hereafter In this present paper as "JEC-72"and the paper as "Ashbrook. JEC-72." Tables 1 and 2 In this paper are updated versionsof Tables 2 and 3 In the earlier paper.



TABLE 1.-CHINA: ECONOMIC RESULTS, 1949-74

Period Overall results Industrial results Agricultural results Foreign trade results Consumer welfare results

1949-52, Rehabilitation - Return to pre-Communist level Reactivation of capacity as flow Return of fields to operation and Imposition of strict government End of civil war, inflation, gross
of economic activity. of raw materials resumes. distribution of land to peas- control and switch to Com- starvation; hope rekindled.

ants. munist partners.
1953-57, tst 5-year Plan - Successful build-up of indus- Increased capnait3 and output Gains in output from own re- Growing volume, with basic Stabilization of living standards

trial base under Soviet aus- of steel and other basic prod- sources; collectivization in products being exchanged for at spartan but improved levels.
pices. ucts. stages. Soviet machinery.

195840, Great Leap Forward - Disastrous overstraining of the Ruinous increase in tempo and Precipitous fall in output due to Sharp spurt, then downturn Near starvation and collapse of
economy's resources. deterioration of quality. bad weather and ill-fated caused by domestic problems. morale when leap fails.

commuones.
1961-65, Readjustment and Recov- Quick and successful recovery Rationalization of output, with Quick return to growth pattern Dramatic shift to Japan and Restoration of living standards at

ery. of economic balance. investment in priority with aid of new inputs. Western Europe, with rising spartan levels.
branches. volume.

1966-69, Cultural Revolution - Short-lived break in economic Sharp dip in industrial output Continued growth on basis of Temporary dip because of do- Maintenance of living standards
momentum. with investment continuing. good weather and larger in- mestic dislocations. in spite of political turmoil.

puts.
1970-74, Resumption of Regular Resumption of economic growth Gains in capacity and output Continued growth on basis of Resumption of growth in line Gradual improvement in living

Planning. across the board. with oil a star performer; coaf good weather and larger in- with domestic economic standards.
shortages. puts. gains; use of credit.



TABLE 2.-CHINA: MAJOR ECONOMIC INDICATORS, 1949-741

Foreign trade

Exports f.o.b. Imports c.i.f. PercentGNP Population GNP Industrial Agricultural Steel output Grain output (billions of (billions of trade with(billions of midyear per capita production prodoction (millions of (millions of current current CommunistPeriod and year 1973 dollars) (millions) (1973 dollars) (1957=100) (1957=100) metric tons) metric tons) dollars) dollars) countries

1949-52, Rehabilitation:
1949 -40 538 74 20 54 0.16 108 0.43 0.401950 49 547 89 27 64 .61 125 .62 .59 91951 -56 558 101 38 71 .90 135 .78 1. 12 511952 ----------------- --------------- 67 570 117 48 83 1.35 154 .88 1.02 701953-57. lst 5-year Plan:
1953 --------------------------------- 71 583 122 61 83 1.77 157 1.04 1.26 681954 ----------------- 75 596 125 70 84 2.22 160 1.06 1.29 741955 --------------------------------- 82 611 134 73 94 2.85 175 1.38 1.66 741956 - 88 626 141 88 97 4.46 182 1.64 1.48 661957 -- 94 641 147 100 100 5.35 185 1.62 1.44 641958-O, Great Leap Forward:
1958 113 657 172 145 108 11.08 200 1.94 1.82 631959 -107 672 160 177 83 13.35 165 2.23 2.06 691960 --------------------------------- 106 685 155 184 78 18.67 160 1.96 2.03 661961-65, Readjustment and Recovery:
1961 -82 695 118 108 77 8 160 1.53 1.50 561962 -------------------- ------------ 93 704 133 114 92 8 180 1.52 1.15 53i963 ----------------- 103 716 144 137 96 9 185 1.57 1.20 451964 -117 731 160 163 106 10.8 195 1.75 1.47 341965 -134 747 179 199 114 12.5 210 2.04 1.84 301966-69 Cultural Revolution:
196 -145 763 190 231 116 15 215 2.21 2.04 261967 ------ -------------------------- 141 780 180 202 123 12 230 1:94 1.95 211968 ----------------- 142 798 178 222 116 14 215 1.94 1.82 221969 --------------------------------- 157 817 192 265 118 16 220 2.03 1.83 201970-74, Resumption of Regular Planning:
1970 -179 837 214 313 129 17.8 240 2.05 2.24 201971 -190 857 222 341 134 21 246 2.42 2.30 231972 -197 878 225 371 130 23 240 3.08 2.84 221973 -217 899 241 416 138 25.5 250 4.90 4.98 171974preliminary -223 920 243 432 141 23.8 255 5.90 6.70 15

* Note that GNP in this table is presented in 1973 U.S. dollars whereas foreign trade is presented in 2 Negligible.current U.S. dollars. For details on the calculation of GNP, see app. A. For a discussion of generalsources on which this table is based, see app. B.



The paper begins with a series of key findings. The text continues
with a brief review of long-term economic forces at work in early
1975, an assessment of current policy and planning issues, and a dis-
cussion of major developments in agriculture, industry, foreign trade,
and transportation. Then comes an analysis of trends in consumption,
the possibility of effective population control, the reforms of educa-
tion, and the prospects for future economic advances.

Three appendixes describe the computation of the GNP figures
used in the text, the sources of information available on the Chinese
economy, and the nature of the Chinese economic system as a variant
of the Soviet economic model.

III. BACKGROUND: LoNG-TERMN ECONOTMIc FORCES

At the beginning of 1975, the final year of the Fourth Five-Year
Plan, the Chinese economy reflects the experience of a quarter of a
century of development under Communist rule. Estimated long-term
annual economic growth rates have been as follows, calculated on the
base years 1952 and 1957:

[in percent]

Item 1953-74 1958-74

GNP- 5.6 5.2
Agricultural production -2.4 2. 0
Industrial production 10.5 9. 0
Population -2. 2 2.1
GN P per capita -3.4 3. 0

The short-term rate of growth of GNP has been erratic, mainly
because of the two major political upheavals-the Great Leap For-
ward (1958-60) and the Cultural Revolution (1966-69). As depicted
in the first section of figure 1, GNP plunged in the aftermath of the
ill-fated Leap Forward and dipped, less severely, when the Cultural
Revolution interrupted industrial production.
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CHINA: -Basic Economic Trends Figure 1
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The composition of GNP growth mirrors the economic priorities
of the Communist leadership. Once a reasonable amount of food has
been provided to maintain the morale and productive vigor of the
population, the energies of the economy are to go to the expansion
of industrial capacity and output. Thus agricultural production has
been advancing over the long run at 2 percent in line with population
growth, while industrial production has been growing at 9 percent,
on the 1957 base. As shown in the second section of figure 1, popu-
lation has moved steadily upward whereas grain production has
fluctuated widely. In particular, in what Peking labels "the 3 disaster
vears" of 1959-61, grain output dropped by one-fifth through a com-
bination of manmade and natural disasters. Beginning in 1961, the
PRC has imported several million tons of grain annually to supple-
ment domestic production.

In addition to consumption and investment, a third major charge
against national output is defense. Manpower requirements for de-
fense represent a negligible net drain on resources since (a) only 1 out
of 10 males in each age class is selected for service, and (b) the
People's Liberation Army grows much of its food, furnishes a great
deal of manpower to the civilian economy at harvest time, and sup-
ports major construction projects. Military requirements levied on
heavy industrial and technological resources, while considerable, have
been moderate enough to permit substantial growth in general indus-
trial capacity. 2 In the current 5-year plan period, China has moved
into the production of aircraft, submarines, missiles, and other weap-
ons of its own design. Yet its military establishment remains strongest
in its tough, frugally maintained ground forces, which give it a for-
midable capacity for in-depth defense of its territory.

Foreign trade is small compared with domestic production, exports
being equal to less than 3 percent of GNP. China is a huge continental
nation with the domestic potential for practically all kinds of agri-
cultural and industrial output and with often stated aspirations for
economic self-sufficiency. Trade is viewed as a temporary vehicle for
obtaining foreign machinery, technology, and grain. The leadership
of the PRC-which remembers its exnerienee of the 1950's when it
relied so heavily on a single source, the U.S.S.R.-now spreads its
orders for modern equipment among several Western suppliers and
Japan; and China is rapidly widening its own competence in ma-
chine building. The third section of figure 1 shows the switch in
trading partners made after the collapse of the Teap Forward and
the withdrawal of the Soviet technicians. 11i-hereas the PRC con-
ducted two-thirds of its trade with other Communist countries in the
late 1950's, it now conducts four-fifths of its trade with non-Communist
countries. As part of its commitment to economic. self-sufficiency. the
People's Republic has kept internal and external debt to a minimum,
In 1973-74, Peking chose to relax this poliev and began to arrange
for deferred payments on a portion of its imports of machinery.

To summarize these background elements: as of early 1975, the
Chinese economv has been shaped by the working out of four inter-
dependent long-term factors:

For a dlsculsson of milltary-economic issues In the People's Republic of China, see the
paper by Sydney H. Jammes In this volume.
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GNP growth that has provided a substantial margin over sub-
sistence for use in building up the capacity of the economy and
maintaining a formidable military defense;

Agr icultural grvowtlh tliat, supplemented by comparatively
small imports, hsas sufLicecd to feed the expanding population;

Industrial growtlh that, starting from a small base, has pro-
vided rapid increases in capacity and output of industrial mate-
rials, machinery, and military equipment; and

Foreign trade growth that for more than a decade has been
geared *to acquir ing advanced industrial equipment, industrial
materials, fertilizer, and grain from non-Communist trading
partners.

IV. PLANNING: MODERATION IN VOGUE

The economic planning system. which had been partly paralyzed
during the Cultural Revolution (1966-69), recovered much of its force-
fulness in 1970-72, only to be subject to new political buffeting in
1973-74.

During the Cultural Revolution, a large slice of the ranking Party
and government leaders had lost their jobs. Heads of economic min-
istries and planning agencies dropped from siglht; in many cases their
posts were not officially filled until January 1975. Farther down the
hierarchy, the disruptions of the Cultural Revolution were mild ex-
cept in a few riot-toni cities like Wu-clmou near the Kwangsi/Kwang-
tung border. In most areas for most of the period, the day-to-day ac-
tivities of the economy-the collection and distribution of grain, the
operation of factories and communes, and the carrying out of finan-
cial transactions-continued undisturbed on the basis of institutional
roots established ovler the first. 17 vears of Communist rule.

After the Cultural Revolution had subsided, economic policy initia-
tives became possible at the top:

In the fall of 1970. Premier Cbou En-lai announced that a
Fourth Five-Year Plan for 1971-75 had been drafted.

Formerly discredited bureaucrats began to reappear, most
notably the deposed Party Secretary Teng Hsiao-ping;

In 1972-73, agreement was reached within the top leadership
on important changes in long-term strategy in agriculture and
industrv. as dliscilssed below.

In mid-1973, new political ferment began to revive questions about
the balance in the continuing radical-versus-moderate confrontation.
During the course of the "anti-Confucius, anti-Lin Piao" campaign,
attacks wver launched against reliance on material incentives, for-
eign technology, and the leadership of rehabilitated bureaucrats. In
the first half of 1974, the political turbulence began to interfere
with the rhythm of production, leading to quarrels over incentive
systems, scattered slowdowns and stoppages in the factories, and inter-
ruptions to rail traffic. Additional questions about the political future
came to the fore in early May 1974 when Premier Chou En-lai re-
duced his grueling workpace because of advancing years and grow-
ing physical ailments. In the second half of 1974, however, the official
press began to beat the drums for production, and the interruptions
to production died down. Chou continued to orchestrate the nation's
business from his hospital room. The restoration of a moderate pol-
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icy was dramatically underscored when Chou was reconfirmed as
premier by the Fourth National People's Congress in January 1975.
His "state of the union" address at the Congress, while paying due
respect to the necessity for continued revolution, stressed increased
output and improved technology. Simultaneously, articles in the press
noted the importance of labor discipline and the necessity of harder
work without additional remuneration.

In the second half of 1974, Chairlman Mao, the unique fount of in-
spiration and authority, had added to the uncertainty about national
policy by disappearing from Peking, apparently staying in his native
province of Hunan. His failure to attend the January National Peo-
ple's Congress suggests to some observers that differences exist between
him and some of the other Chinese leaders on important issues.

While more than pinpricks, the difficulties of the first half of 1974
did not change the general course of the economy and its overall pros-
pects for growth.

The planning and statistical systems in early 1975 have recovered
from the battering sustained during the Cultural Revolution. The cycle
of planning, including the succession of plan drafts and the bargaining
back and forth between government levels, goes on in regular fash-
ion. Statistics on planned and actual production, consumption, and
stocks and on financial flows move up and down the line. The 15-year
statistical blackout continues, however, with Peking publishing only a
few national and provincial statistics and confining most of those to
percentages rather than absolute values.3

The political turbulence at the center in 1973-74 increased the im-
portance of provincial and subprovincial organizations in the direction
of the economy. This is an advantage to the economy as long as the
momentum of established policy carries the economy in the right direc-
tion. It is further an advantage, certainly for the short run, when the
policy initiatives at the center turn out to be impractical innovations
from the radical end of the political spectrum. Part of Chou's purpose
in his report at the National People's Congress was to reassert central
control over economic planning as well as a tightening of central man-
agement of economic affairs.

In the meantime, the lower-level cadres and the rank-and-file peas-
ant, worker, and professional want to settle down. They must be weary
of political indoctrination meetings and petty interruptions of the hard
daily task of making a living. They look forwvard to gains in consump-
tion and to opportunities for advancement on the job. The implicit
affirmation in early 1975 of moderation -in economic policy will be wel-
come down the line.

V. AGRICULTURE: GROUNDWORK FOR BREAKTHROUGH

The agricultural sector is entering the third stage of its development
since the Communists came to power. In the 1950's, when the Soviets
were the economic mentors of the People's Republic, the agricultural
sector was left largely dependent on its own material resources. Tight
control over production and distribution of agricultural output. collec-
tivization of the countryside, and use of rural labor to improve the
soil and build water control facilities were counted upon to provide

3 For a review of the current statistical situation, see Appendix B.
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(a) needed food, (b) raw materials for industry, and (c) export prod-
ucts to be exchanged for machinery and industrial materials. This
initial strategy became bankrupt in the Leap Forward when the lead-
ership established the unuwicidly supercollectives (the communes),
abolished the private plots, and wasted vast resources on ill-conceived
programs.

After having taken emergency measures to bring China back from
the verge of mass starvation and political disintegration, the leader-
ship in 1962 adopted a new agricultural policy-the provision of sub-
stantial and growing support from the modern industrial sector. For
more than a decade now, a mounting volume of chemical fertilizer,
pesticides, irrigation equipment, tractors, and improved seeds has been
flowing to the agricultural sector. This support has been supplemented
by the output of a host of small industrial plants established in out-
lying areas.

In 1972, in a third great policy decision, the leadership embarked
on a long-term agricultural improvement program to free China
of the necessity of importing grain and chemical fertilizers. Between
November 1972 and May 1974, Peking contracted for 13 large urea
plants from Japanese, West European, and United States sources at
a total cost of $500 million. Output from these plants, if expeditiously
supplemented by improved water control facilities and increased
supplies of other types of fertilizer, Aill boost agricultural output to
a new higher plateau by 1980. Production of grain in 1980 could be as
much as 30 percent above the 1974 level; the need for imports of grain
and nitrogen fertilizers could be eliminated, even in poor crop years.

In the meantime, Peking must continue to import sizable quantities
of grain. In 1972, grain imports were 4.8 million tons and in 1973, a
record 7.7 million tons. Purchases in 1974, originally scheduled at more
than 9 million tons, fell off to 7 million tons, distributed as follows:

[in millions of metric tonsl

Source Wheat Corn Total

Total -5.65 1.36 7. 01

United States- 2. 01 .77 2. 78
Canada -190 0 1.90
Australia -1. 39 0 1. 39
Argentina -. 14 .59 73
France -. 21 0 .21

The grain crop in 1974 was above the 250 million tons of 1973 and
may have been as much as 260 million tons. A figure of 255 million tons
is carried in the statistical tables in this paper. W1Teather was average
to somewhat below average in both 1973 and 1974. The continued in-
crease in the effectiveness of the -water control system and the general
increase in inputs into agriculture constitute the key elements in the
long-term upward trend in farm output. Results for 1974, as for i973,
can be viewed as falling approximately on the long-run agricultural
growth curve with its 2 percent rate of climb.

Improvements in flood control and irrigation facilities continue to
yield substantial returns in output in some areas, because many water
control projects are only partly finished and major rivers and large
tributaries remain to be harnessed. In addition to the improvement of
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yields on existing acreage, new acreage is being reclaimed from the
hillsides, the desert, and even the sea. At the same time, farmland is
being taken for factories, urban housing, and military installations.
We have no data to determine the extent to which the forces affecting
total cultivated acreage are offsetting. In any case, the net change from
year to year is small. As for seeds, China is gradually taking advan-
tage of the opportunities for combining improved seeds with advances
in fertilization and water control.

The availability of seasoned manpower is another plus factor in
agriculture. Numbers are no problem, of course; indeed, average out-
put would rise markedly if China had a more favorable labor/land
ratio. The issues have been the level of skill, the distribution among
various rural tasks, and motivation:

Agriculture is benefiting from the broadening of education
and training in rural areas, the increased experience of the work
force with fertilizers and machinery, and the assignment to the
countryside since 1968 of nearly 10 million middle-school grad-
uates from urban areas.

The leadership is taking a moderate approach toward the dis-
tribution of rural labor, giving production brigades and teams lee-
way to adjust to local conditions. According to guidelines sent
down from the top, the program for small industrial plants and
mines must not be pushed too far; they should not absorb more
than 5 percent of the labor force of any county.

Motivation presumably is being helped by improvements in
rural living standards, including better housing, health care, and
educational facilities. Also important has been the pragmatic
attitude taken by the Government toward the private plots and
petty private trade. Serious disaffection apparently is confined
to youth, especially the city youth transferred to the countryside
for rural labor.

VI. INDUSTRY: FURTHER SUPPORT OF AGRICULTURE

The course of industrial development over the past 5 years has been
dominated by three themes-the narrowing of the gap between output
and available capacity, the even greater emphasis on agriculture-sup-
port activity, and a sharp rise, followed by a substantial decline, in out-
put of the defense sector. In 1969, when the Cultural Revolution was
winding down, China's industrial capacity was considerably larger
than actual industrial output. The gap between capacity and output
was the result of (a) the downturn in output caused during the Cul-
tural Revolution by dislocations in industrial planning and manage-
ment, interruptions in raw material supply, and factionalism within
factories, and (b) the considerable additions irade to productive ca-
pacity during these turbulent years. Even though the Cultural Revolu-
tion slowed down output of construction materials and sometimes de-
layed work at construction sites, the fact remains that these represented
only partial setbacks in a huge investment effort.

The process of putting the extra capacity to work got underway in
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1969, when production rebounded from the 1967-68 trough. The next
year, 1970, also saw a sizable rise in output, with growth over the next
4 years dropping back toward the less spectacular-but still quite re-
spectable-growth rate of about 8 to 9 percent. Estimated year-by-
year increases in industrial output are:

Percent Percent1969 ---------------------------- 19 1972 ----------------------------- 9
1970 ____________________________ 18 1973 ----------------------------- 121971 ----- 9--- --- ------------ 1974 ---------------------------- 4

The shift in economic strategy of the past 2 years-in which the
groundwork for a long-term breakthrough in agriculture is being
laid-has important implications for the course of industrial devel-
opment. Much of the tremendous increase in the contracts for West-
ern industrial plants ($1.2 billion in contracts in 1973 and another
$850 million in 1974, compared with only $60 million in 1972) is not
designed to increase the machine-building or mining capacity of the
PRC but rather to expand severalfold the capacity to produce chemi-
cal fertilizer and artificial fibers. The pressures in 1974 on supplies of
coal and electric power are the result of the failure to open large new
coal mines in recent years. The attempt to raise population from
existing mines by more intensive application of labor has increasingly
run into diminishing returns. The skimping on investment in new ca-
pacity is tied implicity to the priority of investment in industrial
branches that directly support agriculture.

Production and procurement of military hardware in 1974 continued
at the same general level as in 1972-73, or at approximately 25 percent
below the peak level of 1970-71. Although the explanation for cur-
tailed military production is not clear, it probably stems from a com-
bination of: The priority accorded the "agriculture first" policy, the
cutting back of production of certain types of naval vessels and
obsolescent aircraft while new models are being readied, and the de-
cline of the political strength of the military since Lin Piao's abortive
coup in the fall of 1971.

A striking feature of the industrial scene at the start of 1975 is
the small plants program, which has received new emphasis in the
last several years. In Chinese discussions of the program, the term
"small plants" refers to enterprises distinguished by (a) simply tech-
nology, (b) location in rural areas, (c) production in direct or in-
direct support of agriculture, (d) dependence on local labor and raw
materials, and (e) local (usually subprovincial) administration. The
program-as table 3 indicates-is broadening the base of important
industrial branches. The cost in resources is small compared with the
benefits. The program makes maximum use of local labor, materials,
and transport, whose contribution in other uses generally would be
much less valuable.

Difficulties with the small plants program in the past have come
mainly from overzealous implementation during periods of political
unheaval. The anti-Confiucins campaign has not resulted in any hur-
ried expansion of the program.
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TABLE 3.-China: Contribution of small plants to industrial output

Agricultural machinery-------

Chemical fertilizers_--------

Cement---------------------i

Hydroelectric power_---------

C oal_-----------------------

Iron and steel…_____________-'

Almost all the simple farm tools and a substan-
tial portion of basic farm machinery.

Alore than 50 percent of nitrogen fertilizer out-
put (by weight) and 75 percent of phosphate
fertilizer output (by weiglst) ; of major im-
portance to the maintenance of growth of
agricultural output, even if not top quality-.

50 percent of national output; sufficient in quan-
tity and quality for practically all local needs.

About 5 percent of national electric power ca-
pacity and a large part of rural needs, es-
pecially for irrigation.

30 percent of national output; used mostly for
local industry, cooking, and heating.

20 percent and 15 percent, respectively, of na-
tional output; used in rural industry and con-
struction.

Because the industrial sector has been pressing against supplies of
fuels and raw materials, expansion of the small plants program is
now proceeding at a conservative pace. Furthermore, the subsiding of
pressure from radical political elements in the last half of 1974 has
increased the chances for continued moderation in the program.

Another striking feature of the industrial scene is the great per-
centage increase in oil output from its small beginnings in the 1950's
and early 1960's. Production of crude oil has advanced as follows:

Million Thousand Million Thousand
metric barrels metric barrels

tons per day tons per day

1957 -1.46 29 1971 -36.7 734
1960 -5. 5 110 1972 -43.0 860
1965 -10. 8 216 1973 -54.5 1,090
1970 -28.5 570 1974 -65.3 1,310

In the steel industry, production of finished products has lagged
behind the growth of domestic requirements. Furthermore, produc-
tion of crude steel in 1974 is estimated to have fallen back to 24 million
tons from 26 million in 1973 because of shortages of raw materials
and, perhaps, labor unrest. Imports of finished steel rose to 4 million
tons in 1974; and imports of iron ore, pig iron, and steel scrap con-
tinued to rise. After several years of tough negotiations, China signed
contracts with Japanese and West German consortiums, for a $430
million sheet steel rolling and finishing mill to be built at Wu-han.
The new facility, when commissioned in 1977, will boost annual
production of finished steel by more than 3 million tons, still short
of Chinese needs.

VII. FOREIGN TRADE: OFF THE CHART

Until 1971, the value of China's foreign trade never rose above
the 1959 peak. Then, because of a renewed Chinese interest in foreign
goods, but also because of revaluations of world currencies and world-
wide inflation, the dollar figures began to zoom upward-reaching
$12.6 billion in 1974. In 1973, somewhat more than half of the 67
percent rise was attributable to monetary factors, somewhat less
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than half to the rise in physical volume. In 1974, almost all of the 28-
percent rise was attributable to the monetary factors. The sharp
upward trend is shown by the tabulation:

In billions of U.S. dollars]

Total trade Exports f.o.b. Imports c.i.f.

1970 -4. 29 2. 05 2. 24
1971 4. 72 2. 42 2. 30
1972 5.92 3. 08 2. 84
1973---------------------------------------------9. 88 4. 90 4. 98
1974 --- --------------- 1 12. 60 5. 90 6. 70

X Preliminary.

Specific features in China's foreign trade in 1974 are:
Imports of grain, sugar, cotton, vegetable oils, and other agri-

cultural products increased roughly one-fourth, from a record $1.3
billion in 1973 to $1.6 billion in 1974, 40 percent coining from the
United States.

Orders for whole industrial plants from non-Communist sup-
pliers continued strong in 1974, at an $850 million level. Orders
for other machinery and equipment fell off substantially from the
record 1973 level, to about $300 million.

The relaxation of Peking's conservative attitude toward debt
was reflected in trade figures for 1974, with the trade deficit with
non-Communist nations reaching $1.3 billion compared with $370
million in 1973.

Japan remained the leading trading partner, with two-way
trade in excess of $3 billion ($2 billion in 1973). Whereas exports
to Japan had covered all but $165 million of imports from Japan
in 1973, a deficit of almost $700 million w.as incurred in 1974.

Trade with the United States totaled about $1.1 billion ($875
million in 1973) ; 4 China's trade deficit with the United States was
more than $850 million; this deficit will be sharply reduced in 1975,
to perhaps one-third of the 1974 figure.

Net hard currency earnings from economic dealings with Hong
Kong of $1.6 billion provided the major offset to China's deficit
with the developed West in 1974.

Oil exports, boosted by increased physical volume and the quad-
rupling of international oil prices since mid-1973, have taken up
the slack in China's traditional exports, which have been hurt by
worldwide recession; earnings from oil wrere $35 million in 1973,
jumped to $140 million in 1974, and are expected to reach $800
million in 1975.

Trade with the other Communist countries consisted largely of
(a) the exchange of Chinese foodstuffs, textiles, and other con-
sumer goods for Soviet and East European industrial equipment
and (b) Chinese aid deliveries to North Vietnam, Albania, and
North Korea.

Foreign economic and military aid take less than 1 percent of China's
GNP. The major economic aid venture, outside of food shipments to
North Vietnam, continues to be the Tan-zam Railroad project on which

4 These figures show Chinese imports ei.f. and thus will be higher than U.S. Department
of Commerce figures.
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about 13,000 Chinese are working. Military aid is dominated by ship-
ments of small arms to North Vietnam and shipment of tanks, air-
craft, and other arms to Pakistan.

VIII. TRANSPORTATION: SQUEEZING IN MORE TRAFFIC

At the start of 1975, the key transportation system for the modern
part of the economy remains the rail network, supplemented by water-
ways for the movement of bulk commodities. The rise in oil production
is turning the spotlight on the construction of pipelines and port
facilities as well as branch rail lines and roads in the new oil-producing
areas. In January 1975, Peking announced the completion of a 1,152-
kilometer-long pipeline extending f rom China's largest oilfield at
Ta-ching to the port of Ch'in-huang-tao on the Pohai Gulf. Rural
areas continue to make do with age-old water and road transport some
areas, however, are being transformed by the extension of rail routes
into hitherto isolated regions.

In the past 4 years, the Chinese rail network has grown by 10 percent
to more than 44,000 kilometers, twice the size of the pre-Communist
network. Recent progress has included (a) the double-tracking of
important segments of line in the populous East; (b) the completion
of several trunklines; (c) the gradual extension of new lines into the
hinterland; (d) additional electrification of trackage, mainly in the
mountainous area of Szechwan and Shensi: and (e) construction of
industrial spurs, the expansion of rail yards and transfer facilities,
and the building of new repair depots.

In 1973-74, growth in freight traffic has exceeded the growth in rail
transport capacity. Railroad authorities are now contending with wide-
spread-but not crippling-shortages of freight cars, especially tank
cars.

Road construction in 1974 included (a) the construction of nine
trunk highways, mainly in the sparsely populated outer areas which
depend on roads for movement of long-haul freight; (b) the building
of 10,000 km of short-distance roads linking rural counties and com-
munes; and (c) the paving of more than 13,000 km of road with
asphalt and residual oil.

In 1974 and so far in 1975, Chinese ports have been generally able to
handle increasing shipments from Free World countries. Occasionally,
numerous ships have had to wait for berths at Chinese harbors, some
for long periods of time. Meanwhile, the Chinese have continued to
improve their ports and harbors by dredging, construction of new
facilities, purchases of additional materials-handling equipment, and
adoption of improved procedures for loading and unloading cargo.

IX. CONSUMIER: MAKING IT GRADUALLY

The rank-and-file consumer has been benefiting in the last 5 years
from a series of small improvements in his austere living standards.

The quality, variety, and availability of foods continue their
slow longrun rise. Grain is still rationed, normally in adequate
amount, according to age and type of work. Pork, poultry, and
fish appear more frequently on the table, as do fresh fruits and
vegetables.
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Although rationing of cotton cloth persists, clothing standards
are generally perking up. Synthetic fabrics are becoming more
widely available, for example, and adult garb is gradually de-
parting from monotonic blue or gray.

Housing also shows improvement, especially in rural areas.
Members of successful communes are moving up in large numbers
to brick and stone houses through the use of local materials and
their own labor. In urban areas, apartment blocks are being raised
near the new factory buildings, 'and the stock of old housing
seems to be maintained satisfactorily through a combination of
private and collective effort.

The pace of improvement is probably most noticeable in the
ownership of consumer durables-bicycles especially, and watches,
transistor radios, cameras, and sewing machines. China manu-
factures five million bicycles a year, and the total number now
in operation may be about 40 million.

Rudimentary health services are being extended to back areas
through "barefoot doctors," the young medical corpsmen with
3 to 6 months' training. The goal of universal primary education
is gradually being realized as 5-year primary schools are being
set up in even the most remote villages.

The number of small freedoms of choice is gradually expanding.
Nonetheless, the basic pattern of consumption continues to be closely
regulated by a host of Government and quasi-Government bodies.
Finally, the picture of consumption painted by recent visitors to
China usually applies only to favored industrial workers and to mem-
bers of well-to-do communes; it does not accurately reflect the condi-
tions of life of many workers and their families in handicrafts, local
industry and transport, and in backward communes.

X. POPULATION: No SURCEASE-As YET

Data on China's population and on the current population control
pro gram remain so fragmentary that precise numerical estimates are
impossible. The figure of 920 million people, used in this paper
for mid-1974, implies an annual average growth of 2.2 percent since
1957.5 To illustrate the wide range of uncertainty in population figures,
Vice Premier Li Hsien-nien's statement made in mid-1971 to a Cairo
journalist is worth repeating: 6

** * We have been racing against time to cope with the enormous increase in
population. Some people estimate the population at 800 million and some at 750
million. Unfortunately, there are no accurate statistics in this connection. Never-
theless, the officials at the supply and grain department are saying confidently,
"The number is 800 million people." Officials outside the grain department say
the population is "750 million only" while the Ministry of Commerce affirms that
the "number is 830 million." However, the planning department insists that the
number is "less than 750 million." The Ministry of Commerce insists on the bigger
number in order to be able to provide goods in large quantities. The planning
men reduce the figure in order 'to strike a balance in the plans of the various
state departments.

5The population series 'sed in this p per is one developed several years ago for general
U.S. Government use by the Foreign Demographic Analysts Division of the Department of
Commerce. Other estimates imply average growth rates for recent years as low as 1.7
percent.

6Cairo Al-Jiumhurivah in Arabic. p. 9. as reported in FBIS-CHI-71-238. 10 December
1971. AS. (Throughout this paper the abbreviation "FBIS-CHI" refers to the index title
of the Daily Report: People's Republic of China, Foreign Broadcast Information Service.)
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In his January 1975 report, Chou illustrated the looseness of the
PRC's own population figures by alluding to both (a) a population of
"nearly 800 million," and (b) an increase in population of 60 percent
"since liberation," or 878 million, using the regime's figure of 549 mil-
lion for 1949.T

Strong factors favoring high fertility are at work in present-day
China: Improved nutrition; continued gains in public health, now
aided and abetted by the legions of barefoot doctors; 8 the presence of
large and growing numbers of women in the childbearing age groups,
a result of the baby boom of the 1950's and 1960's; the settled societal
conditions of the Fourth Five-Year Plan period; and ingrained atti-
tudes favoring large families, which the immensely improved lot of
children in contemporary China has strengthened in some respects.

The present population control program, which is much more deter-
mined than the campaigns of 1956-58 and 1962-66, has been in effect
only since the Cultural Revolution and has only begun to penetrate
rural areas. The author doubts that it has had appreciable effects on
demographic rates, or rather, he doubts that it has done any more than
offset the strong pronatalist currents noted above. In any case, the data
are not available to judge between those who feel that population has
continued to grow at perhaps 21/4 percent and those, like Orleanis, 9 who
feel that population in recent years has grown at 13/4 percent.

The Chinese Government now appears committed to a determined
effort to bring the rate of population increase down to 1 percent or
below within the next few years. China is beginning to master steroid
chemistry and other fields related to birth control technology. Little of
this technology was available at the time of the first two birth con-
trol campaigns. The account by Djerassi 10 of the amazing progress
made by the People's Republic in developing and distributing oral
contraceptives is "must reading" in this regard.

The main feature distinguishing China's population control effort,
however, is not the grim determination of the policymaker, nor the
change in social attitudes as helped along by Government propaganda.
nor the availability of new birth control technology-it is the tight-
knit organization of Chinese life under the Party. The current birth
control campaign has begun the use of "baby quotas" 11 for low-level
social units. Under this system, a target is set for the number of
births by women in a village or urban block. The quota is discussed,
presumably under the usual rules of the game, i.e., "democratic cen-
tralism." Women with two or three children normally are not author-
ized to have additional children; those with one are eligible; and those
with none are offered, we are told, medical assistance if they wish off-

7 A yearend figure of 548.77 million Is given in Ten Great Years, Peking, Foreign Lan-
guage Press, 1960. p. S.

8Contrary to Chinese pronouncements in the past. which suggested that basic public
health 'problems had been solved throughout the whole country. many backward areas still
exist. In these areas. the efforts of the barefoot doctors will at first raise population
growth rates. for example. through encouragement of better sanitation practices.

D For a summary of Orleans' views and for references to other materials on the subject.
see China's Experience in Population Control: The Elusive AfodeM , prepared for the Com-
mittee on Foreign Affairs. U.S. House of Representatives by the Conuressionll Research
Service. Library of Congress. Washilgton. September 1974; in the foreword, Leo A. Orleans
is identified as the author of the publication.

10 Carl Dierassi. "Some Observations on Current Fertility Control in China." China
Quarterly, No. 57. Janilary-March 1974. pp. 40-62.

11 For an account of baby quotas, see Han Suyin Population Growth and Birth Control
in Chiaa. a paper prepared for the International Industrial Conference jointly sponsored
by The Conference Board and Stanford Research Institute Sept. 17-21, 1973, in San
Francisco, Calif.
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spring. Each layer in the bureaucracy, where the system is being in-
stalled, has begun setting up birth control committees, establishing tar-
gets, holding conferences and expanding the distribution of birth con-
trol materials.

The introduction of the "baby quota" system illustrates the organi-
zational power of the Party, the practicality of the leadership, and
the difference between China and other societies, say, the U.S.S.R. and
India. If Peking were to give highest priority to the sharp curbing
of the birth rate over the next decade, it has the organization in place,
the technology at hand, and changing social attitudes on its side. Since
its reinvigoration after the Cultural Revolution, however, the birth
control program has not been pushed in a harsh manner. Furthermore,
administrators at all levels have a host of other programs competing
for their attention.

XI. EDUCATION: CHANGES TOWARD THE PRACTICAL

The commitment to universal education has been one of the brightest
aspects of the quarter of a century of revolutionary rule in China. But
education for what? By whom? To what level? As part of the whole-
sale adoption of the Soviet model in the 1950's, the new Chinese regime
installed a wide ranging education system designed to bring literacy
to the mass of the Chinese and to train the hundreds of thousands of
scientists, engineers, and technicians needed for forced-draft indus-
trialization and the ultimate building of advanced weapons. The result
was an enormous increase in the number of students, teachers, and
administrators at all levels and, soon, an outpouring of technical grad-
uates of all kinds.

During the Great Leap Forward, the educational system was thrown
into disarray by shortcut methods of instant education. It recovered
with the rest of the economy when the Leap was abandoned. Chairman
Mao rightly regarded the restored educational system as patently
subversive of his revolutionary goals. The education system, particu-
larly in its higher reaches, (a) relied on the written authority of
deceased foreign scholars, (b) accustomed students to the use of the
latest laboratory and hospital equipment (far beyond China's means),
(c) put tecimical expertise to the fore at the expense of ideological
fervor, and (d) accustomed a privileged class of young people to a
life divorced from productive effort, keeping them in student status
often through their late twenties. It was no accident that Mao launched
the Cultural Revolution with a broad attack on the educational and
cultural bureaucracy and that the institutions of higher learning were
shut down for 4 academic years, 1966-70.

The Cultural Revolution was in part Mao's last great attempt to
(a) reimpose his authority on an increasingly technocratic and in-
dependent bureaucracy, and (b) reinvigorate the revolutionary move-
ment with its ornginal spirit of unquestioning loyalty, self-sacrifice,
plain living, and egalitarianism. Insofar as this was the case, Mao won
his share of battles-but not the war-because he could not, or would
not, dismantle the society sufficiently to destroy its deepening techno-
cratic roots.

In education, however, Mao gained many of his objectives. As
shown in table 4, the educational system of the past 5 years differs
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markedly from the older system, especially in the higher ranks. The
system reflects Mao's prescriptions of shorter courses, a student body
with work experience, a revolutionly faculty, a practical curriculum,
and continuous political indoctrination.

TABLE 4.-China: Chtange in educational system

Pre-Cultural Revolution
System

1. 6 years of primary school, 6 years
of middle school, 4-5 years of
college, graduate training in
variety of fields.

2. Preponderance of college students
from urban bourgeois back-
ground.

3. Core of college faculty with back-
ground of Western humanist
tradition.

4. Maintenance of much of the elitist,
lily-white hand tradition of pre-
revolutionary Chinese scholar-
ship.

5. Emphasis on "expertness," i.e., on
ability to perform as a scholar,
scientist, or official.

Post-aultural Revolution
System

1. 5 years of primary school, 5 years of
middle school, 2-3 years interval
of labor or military service, 3-4
years of college, severely restricted
graduate training.

2. Preponderance of college students
from ranks of young workers, peas-
ants, or soldiers.

3. Thin remnant of college faculty wvith
background of Western humanist
tradition.

4. Emphasis on the combining of class-
room work with manual labor and
practical experience, all in a spirit
of 'integrating with the masses."

5. Emphasis on 'redness," i.e., on po-
litical attitude and villinguess to
to serve the revolutionary system.

These Maoist educational standards could not be introduced full-
bloom when the universities and technical institutes began to resume
operation in the fall of 1970. At first, only a fraction of faculty and
student slots were filled, and the curriculum wvas in turmoil. In the
opening rounds of the anti-Confucius campaign, attacks were made
on the examination system as a means of determining the suitability
of students. Rusticated youths who had spent their time feeding hogs
and attending political meetings were praised at the expense of those
who had spent their time studying for examinations. This element of
the anti-Confucius campaign has been muted in the last few months.

In the current academic year, the situation is still unsettled. A
system of recruiting students from factories, communes, and military
units is in operation. At the same time, a small number of exceptionally
gifted youth are being plucked out of the normal track and given
special training in mathematics and other scientific disciplines. The
appointment at the National People's Congress of a Minister of Educa-
tion who was closely connected with pre-Cultural Revolution educa-
tional practices suggests that a seeping back of technical and theoreti-
cal courses is now in progress. 0

At the primary level, the goal of universal 5-year education has
new impetus. Schools are being established fartlher-out in the country-
si'de, manned by rusticated middle-school gracnidites. Training of mil-
lions of teenagers and young adults in industrial skills, agrotechnology,
and paramedical skills has been stepped up in these last few years. The
People's Liberation Army takes in roughly 1 million 18-year-olds
anlually and cycles out a million men w'ith various skills. In general,
the educational system is being fattened at the bottom and miiddle and
nar owed at the top; and the distinction between education and train-
ing is being blurred.

Of course, not all these educational programs are accompanied My
the euphoria portrayed in the official press. Nonetheless, momentum
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does exist in education, and higher education moves along a distinctly
different track from the pre-Cultural Revolution period. Certain of
the changes are responsive to at least the short-term needs of the
economy:

The problem of illiteracy is being attacked on a broader front
than ever before; this is an economy where peasants have to
read instructions on fertilizer bags and workers have to read signs
on machinery.

The economy must benefit strongly from the "investment in
human capital" represented by practical courses in cultivating
cotton and raising pigs, in running a lathe and operating an oil
derrick, in commune bookkeeping, and in preventive rural
medicine.

The economy benefits when the brightest lad or lass in a rural
village is selected to fill the annual slot in a national or provincial
college; the older system was, as Mao said, a class system.

The emphasis on practical work experience as a college entry
requirement, the practical slant of the new curriculum and the new
textbooks, and the general dovetailing of educational and produc-
tive needs are all pluses for the economy.

Even the shortening of undergraduate and graduate courses
and the narrowing of education at the top will benefit the economy
if the forgone classroom hours were, as Mao charged, merely a
prolongation of isolation from useful work.

Over the long run, the reformed system does not seem capable of
supplying adequate replacements for the several hundred top-drawer
scientists, now elderly, who received their advanced training in the
United States, Germany, the United Kingdom, and other centers of
advanced science. The Government will find itself more and more
pressed to restore some of the elitist aspects of the old system if it is to
meet the more difficult technological challenges of the future. In the
meantime, China still retains much of "the advantage of being be-
hind," that is, the opportunity to benefit from high-technology methods
and products on which others have paid the cost of pioneering.

XII. PROSPECTS: TECHNOCRATIC FuTURn

One of the most striking paragraphs in Chou's speech to the Fourth
National People's Congress dealt with the future prospects for the
economy: 12

On Chairman Mao's instructions, it was suggested in the report on the work
of the Government to the 3d National People's Congress that we might en-
visage the development of our national economy in two stages beginning from
the third 5-year plan: The first stage is to build an independent and relatively
comprehensive industrial and economic system in 15 years, that is before 1980;
the second stage is to accomplish the comprehensive modernization of agricul-
ture, industry, national defense and science and technology before the end of the
century. so that our national economy will be advancing in the front ranks of
the world.

The economic progress of the People's Republic in the first quarter
of a century has been a mixture of palpable successes, partial failures,
andd unfinished tasks. The economv has showed undeniable strength
in its ability to feed a huge population, expand industrial capacity

'- FBIS-CHI-75-13, Jan. 20, 1975, D23.
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and output, and simultaneously maintain a powerful military defense.
At the same time, progress has been highly erratic because of political
turbulence.

Near-term economic prospects, i.e., for the period of the new Fifth
Five-Year Plan (1976-80), are comparatively easy to assess. We
know the agricultural and capital plant now in place, and we know
the general thrust of plans for the expansion of productive capacity.
Agricultural output will increase as greater inputs come from indus-
try, especially when the new foreign fertilizer plants are commis-
sioned toward the end of the plan period. Weather will lose some
of its force as the major factor determining annual output, since
massive effort continues to go into water control projects. As agri-
cultural technology improves, the blending of the productive factors
will increase in importance, for example, the provision of the proper
soil and moisture conditions for new seed varieties.

In industry, expansion of output in steel, petrochemical, and other
priority branches will be determined largely by new plants already
under construction. Industrial growth rates will be held down by
continuing strains on capacity in basic industries. The high catchup
rates of the years following the Cultural Revolution will not be
repeated in 1976-80.

As for foreign trade, the momentum gained in exploring for oil,
developing new oil fields, and expanding pipeline and port facilities
will maintain oil's top billing as the fastest growing major export.
At the same time, short-term prospects are poor for sales of China's
traditional exports because of the weakening of demand in the
recession-hit industrial economies. Trade and other financial dealings
with Hong Kong will continue to yield net annual earnings of more
than a billion dollars in hard currency, assuming no great change in
the political status of the Crown Colony. Peking almost certainly
will move cautiously in expanding its debt with foreign suppliers. As
for relations with the U.S.S.R.. China has no compelling economic
reason for welcoming a rapprochement with its former Communist
partner.

China, as argued above, has the administrative muscle, the orga-
nizational capacity, and the scientific know-how to rapidly curb popu-
lation growth. However, this program almost certainly will not get
the sustained priority over these 5 years necessary to obtain this result.
The reasoning here is that a host of other problems (many attendant
upon the fading from power of Mao and Chou) will take up the time
of the leadership.

In general, the roots of the PRC economic system-as was demon-
strated during the Cultural Revolution-are so deep that only a polit-
ical cataclysm could dislodge the institutions and practices of every-
day economic life.13

Among the critical problems of the transition period is the main-
tenance of productive incentive and morale. Although most people
have been benefiting from gradual improvements in living standards,
the absolute level remains austere. As is often the case, the most dis-
content seems to come from not the poorest groups but comparatively

13 For an authoritative survey of the whole transitional problem-political, economic.
military-see A. Doak Barnett, Uncertain Passage: China's Transition to the Post-Mao Era,
Washington, Brookings, 1974.
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well-off groups who want more rapid improvements. In 1974, for
example, spot shortages of consumer goods caused slowdowns and even
strikes among industrial workers. Of greater long-run importance is
the morale of the urban middle-school graduates, sent to the country-
side for a lifetime of service to Chairman Mao. Also of importance to
morale is the possibility that hard-liners may come to power and
crack down on the private plots and private trade in the countryside.

The possibilities fan out rapidly beyond 1980. In some respects
China is peculiarly well-situated for the long haul; the People's
Republic:

has the natural resources of a superpower with the consumption
standards of an LDC;

has instituted tremendous programs of forestation and water
control, which ought to ease the Malthusian pressure; and

has encouraged the rank and file to maintain the timehonored
Chinese practices of (a) living frugally, (b) recycling human and
animal wastes, (c) making good use of discarded equipment and,
in general, (d) squeezing the most possible out of limited resources.

In other respects, China may run into trouble; the People's Republic:
will find it much harder to run a Soviet-style economy when the

product mix becomes more complex and the priorities more diffi-
cult to sort out; the Chinese economy today does not require as
tight gearing as the Soviet economy and hence has not faced some
of the problems fundamental to the system; and

may be unable, without the unifying presence of Mao, to keep
the spirit of revolutionary sacrifice alive or, alternatively, may
lack the resources to make village life palatable to a new educated
generation.

Even if the People's Republic succeeds, and it almost surely will, in
further outdistancing most other large LDC's by the year 2000, it can
hardly make up the enormous gap between itself and the countries in
the front ranks. These countries, like Japan and the leading Western
nations, could until the last 18 months have been expected to march
rapidly ahead from their own advanced position. Now they are beset
with the triple problems of recession, inflation, and huge oil bills,
headaches which the Chinese leadership has been spared. Regardless of
the difficulties of these other nations, however, Peking will need much
more time to achieve industrial parity.

As a final word of caution, the economic progress of the People's
Republic has been interrupted in the first 25 years by two prolonged
periods of political turmoil. Wide differences in approach to economic
development persist within the leadership and may be the cause of
intensified conflict during the transitional period. The observer thus
should not expect economic progress over the next 25 years to proceed
in steady straight-line fashion.

51-174 0 -75 - 4



42

APPENDIX A

UPDATING OF SIMPLIFIED GNP ACCOUNTS

The dollar estimates of the gross national product (GNP) of the People's
Republic of China, 1949-74, presented in this paper were calculated using the same
simplified methodology of the author's earlier paper."' Briefly, this methodology
involves (a) constructing an index of aggregate physical output by combining an
index of agricultural production with Field's index of industrial output,' and
(b) converting this index series to a series in U.S. dollars through use of an
estimated value of $48.19 billion for Chinese GNP in 1955. The original JEC-72
series was in 1970 U.S. dollars; the present series is in 1973 dollars; the ratio of
the GNP price deflator for 1973 to the deflator for 1955 is 1.6983."

TABLE 5.-CHINA: LINE ITEMS IN CALCULATION OF GNP, 1949-741

Line item 1949 1950 1951 1952 1953 1954 1955 1956 1957

1-2. Grain (million metric tons) - 108
3. Grain index (1957=100) - 58.38
4. Food production index (1957=

100) 58. 38
5. Cotton (million metric tons). .44
6. Nonfood production index

(1957=100) 27.50
7. Food index times 0.85 - 49.62
8. Nonfood index times 0.15 - 4.13
9. Agricultural production index

(1957-100) -- -- ------ 53.75
10. Agricultural index times 2 - 107.49

11-12. Industrial production index
(1957 =100) 19.95

13. Line 10 plus line 12 - 127.44
14. GNP index (1957=100) - 42.48
15. GNP (billion 1973 U.S. dollars) 39.89
16. Population, midyear (million

persons) 537.9
17. Per capita GNP (1973 U.S.

dollars) 74.17
18. Index of per capita GNP

(1957 = 100) 50.62

125 135 154 157 160
67.57 72.97 83.24 84.86 86.49

67. 57 72.97 83. 24 84.86 86.49
.69 1.0 1.3 1.2 1.1

43. 13 62. 50 81.25 75.00 68.75
57. 43 62. 03 70. 76 72.14 73.51
6.47 9.38 12.19 11.25 10.31

63.90 71.40 82.94 83.39 83.83
127.80 142.80 165.89 166.77 167.65

27.44 37. 53 48.00 60.57 70.39
155.24 180.33 213.89 227.34 238.04
51.75 60.11 71.30 75.78 79.35
48.60 56.45 66.95 71.16 74.51

547.4 558. 1 569.9 582.6 596.2

88.78 101.15 117.48 122.15 124.98

60.59 69.03 80. 18 83. 36 85.30

175
94. 59

94. 59
1.5

93. 75
80. 41
14. 06

94.47
188.94

72. 51
261.45
87.15
81. 84

610.6

134. 03

91. 47

182 185
98.38 100.00

98.38 100.00
1.4 1.6

87.50 100.00
83.62 85.00
13.13 15.00

96.75 100.00
193.49 200.00

88.44 100.00
281.93 300.00
93.98 100.00
88.25 93.91

625.5 640.9

141.09 146.53

96.29 100.00

1958 1959 1960 1961 1962 1963 1964 1965 1966

1-2. Grain (million metric tons) 200 165 160 160 180 185 195 210
3. Grain index (1957= 100) 108.11 89.19 86.49 86.49 97.30 100.00 105.41 113.51
4. Food production index (1957=

100) 108. 11 2 84.23 2 81.68 2 81.68 97.30 100.00 105.41 113. 51
5. Cotton (million metric tons) 1.7 1.2 .9 .8 1.0 1.2 1.7 1. 9
6. Nonfood production index

(1957=100) 106. 25 75.00 56.25 50.00 62.50 75.00 106.25 118.75
7. Food index 'imes 0.85. 91. 89 71.60 69.43 69.43 82.70 85.00 89.59 96.49
8. Nonfood index times 0.15.. 15.94 11.25 8.44 7.50 9.38 11.25 15.94 17. 81
9. Agricultural production index

(1957=100) . 107. 83 82.85 77. 87 76.93 92.08 96. 25 105. 53 114. 30
10. Agricultural index times 2. 215.66 165.70 155.73 153.86 184.16 192.50 211.06 228. 60

11-12. Industrial production index
(1957=100) 144.77 177.00 184.15 108.04 114.16 136.86 162.74 199.38

13. Line 10 plus line 12 360. 43 342. 70 339.88 261.90 298.32 329. 36 373.80 427. 98
14. GNP index (1957-100) 120. 14 114. 23 113.29 87.30 99.44 109.79 124.60 142.66
15. GNP (billion 1973 U.S. dollars) 112.83 107.28 106.39 81.98 93.38 103. 10 117.01 133.97
16. Population, midyear (million

persons). 656.6 671.8 684.6 694.6 704.3 716.3 730.8 746.6
17. Per capita GNP (1973 U.S. dol- ~ .6 6 18 6 46 6 46 0 . 1 . 3 . 4 .
18. odex of -p - --capita GNP do 171.83 159.68 155.41 118.03 132.59 143.93 160.12 179.44
18. Index of per capita GNP

(1957=100) -------- 117.27 108.98 106.06 80.55 90.49 98.23 109.27 122.46

215
116. 22

116. 22
1.8

112.50
98. 78
16.88

115.66
231. 32

230. 71
462. 03
154. 01
144. 63

763. 2

189. 50

129. 33

See footnotes at end of table, p. 43.

1" For a complete description of the methodology, See Ashbrook, JEC-72, pp. 41-47.
15 For the latest computation of this industrial Index, see Robert Michael Field's paper In

this volume.
10 Economic Report of the President, February 1975, Washington, Government Printing

Office, table C-3, p. 252. The value in table 5 of the present paper of $81.84 billion for GNP
in 1955 was found by multiplying $48.19 by 1.6983.
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TABLE 5.-CHINA: LINE ITEMS IN CALCULATION OF GNP, 1949-74 '-Continued

1974 pre-
Line item 1967 1968 1969 1970 1971 1972 1973 liminary

1-2. Grain (million metric tons) -- 230 215 220 240 246 240 250 255
3. Grain index (1957=100) 124.32 116.22 118.92 129.73 132.97 129.73 135.14 137.84
4. Food production index (1957=100).--- 124.32 116.22 118.92 129.73 132.97 129.73 135.14 137.84
5. Cotton (million metric tons) - - 1.9 1.8 1.8 2.0 2.2 2.1 2.5 2.5
6. Nonfood production index (1957=

100) -- 118.75 112.50 112.50 125.00 137.50 131.25 156.25 156.25
7. Food index times 0.85 - - 105.68 98.78 101.06 110.27 113.03 110.27 114.86 117.16
8. Nonfood index times 0.15- - 17.81 16.88 16.88 18.75 20.63 19.69 23.44 23.44
9. Agricultural production index (1957=

100)--- 123.49 115.66 117.96 129.02 133.65 129.96 138.30 140.60
10. Agricultural index times 2 246.98 231.32 235.91 258.04 267.30 259.92 276.60 281.2011-12. Industrial production index (1957=

100) - -201.90 222. 10 264.62 313.33 341.15 370.73 415.80 432. 27
13. Line 10 plus line 12- 448.88 453.42 500.53 571.37 608.45 630.65 692.40 713.47
14. GNP index (1957=100) 149.63 151.14 166.84 190.46 202.82 210.22 230.80 237.82
15. GNP (billion 1973 U.S. dollars) -- 140.51 141.93 156.68 178.86 190.47 197.41 216.75 223.34
16. Population, midyear (million persons) 780.5 798.4 817.2 836.7 856.9 877.5 898.6 920.1
17. Per capita GNP (1973 U.S. dollars) 180.03 177.77 191.73 213.77 222.27 224.97 241.20 242.73
18. Index of per capita GNP (1957=100) 122.86 121.32 130.85 145.89 151.69 153.53 164.61 165.66

'A brief explanation of the methodologyand assumptionsused in derivingthistableis presented in App. Aof the presentpaper; a complete explanation is presented in the author's previous paper (Ashbrook, JEC-72, pp. 41-47). The index
number series and the GNP series of this table are presented with 2 extra digits to facilitate intermediate calculations;
the extra digits are not themselves significant digits; similarly, the population figures are presented to 4 digits, even thoughprecise data on population are not available.

2 The food production index deviates from the grain index only in the three disaster years, 1959-61. It was assumed
that grain represented 85 percent of the value of food production in all years except for these three, when it represented90 percent.

Comparison of the Old and New Calculations

Table 5 presents line items that represent successive steps in the calculations
as set forth in detail in the earlier paper. In the original calculation, the grain
estimate for several years was presented as a range in line 1, and the midpoints
were presented in line 2; in the present version, the grain estimates are single-
valued estimates for all years ; hence lines 1 and 2 are identical. In similar fash-
ion, the industrial production index for several years was presented originally
as a range in line 11, and the midpoints were presented in line 12; in the present
version, the industrial index estimates are single-valued estimates for all years;
hence lines 11 and 12 are identical.

The results of the new computations, in addition to bringing 3 new years into
the mold, are (a) to raise the tilt of the GNP curve after 1957, because of higher
estimates for grain output starting in 1962 and for industrial production starting
in 1958, (b) to introduce a 14 percent inflation element in the monetary value
of GNP because of the change from 1970 dollars to 1973 dollars, but (c) to
leave the profile of the curve essentially undisturbed. The average rates of
growth of GNP and its two components in the new computations (JEO-75)
compared with the old computations (JEC-72) are as follows:

[in percent]

1950-57 1958-71

Item JEC-72 JEC-75 JEC-72 JEC-75

GNP -10.8 11.3 3.3 5.2
Agricultural output - -8. 1 8. 1 1.0 2.1
Industrial output --- 19.0 22.3 6.5 9. 2
Population- - - 2.2 2.2 2.1 2.1
Per capita GNP - - 8.3 8.9 1.2 3.0

The new rates for 1950-57 (1949 base) are little changed; the new rates for
1958-71 (1957 base) are appreciably higher. The higher rate for the agricultural
component is more satisfactory if, as is done in this paper, a high population
growth rate of 2.1 to 2.2 percent is used; the combination of a high population
growth rate with a low agricultural growth rate in the JEC-72 paper was un-
satisfactory. The rise in the industrial production estimate primarily stems
from the inclusion of several new series for fast-growing machinery items in the
Field index.
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The new calculations yield the following average annual rates of growth for
the 17-year period, 1958-74 (1957 base)

Percent

GNP --------------------------------------------------------------- 5. 2
Agricultural output----------------------------------------- 2. 0
Industrial output---------------------------------------------------- 9. 0
Population ---------------------------------------------------------- 2. 1
Per capita GNP----------------------------------------------------- 3. 0

Observations on the Calculktions

These last calculations are generally consistent with long-term trends implicit
in Peking's pattern of priorities and confirmed in qualitative fashion by China
watchers.' First, agricultural output has been growing approximately in line
with population. Long-term improvements in food consumption have been grad-
ual. They have taken the form, not of per capita increases in grain production,
but rather of improvements in quality, variety, and availability of many non-
grain foods. Many of these small betterments are based on the private plots and
private livestock; private activity is not taken account of in the agricultural
component of the present index. The agricultural numbers are consistent with
Peking's concern to raise agriculture to a new plateau in the 1980's in order to
handle bad crop years without recourse to large-scale imports.

Second, the long-term rate of growth of industrial production is closer to the
9 percent of the past 17 years than the higher percentage gains calculated from
the small bases of the first decade. A rate of 9 percent is remarkable enough,
resulting in a doubling of output every 8 years. This rate will edge downward
to judge from problems encountered in 1974, when the leadership began to face
up to the need for a large new round of investment in basic industrial branches.

Third, the growth in per capita GNP of 3.0 percent reflects the existence of
considerable growth potential in the economy, given the effective restraints on
the growth of consumption per capita. The absolute per capita GNP figure for
1974 of $240 in this paper is 60 percent above the $150 figure for 1971 in the
earlier paper. This results from the shrinkage of the dollar measuring rod, the
upward revision of the estimates of agricultural and industrial output used in
computing GNP, and the passing of 3 years of moderate economic policy and
solid economic growth. The current $240 should be compared to the figure of
about $100 in the early 1950's (see table 5). China remains a big poor country-
but it is a country that is justifiably proud of its achievements in capital con-
struction and its mastery of modern weapons. China is 8ui generis, by no means
an ordinary LDC, yet not a modern industrial nation either.

Criticisms of the GNP Methodology

Three major reservations on the procedures and results of the methodology
are: "

(1) The sparse coverage of individual commodities; in the agricultural com-
ponent, only grains and cotton are used, and no distinction is made among indi-
vidual grains, which may vary widely in economic significance per ton; soybeans,
pork, poultry, sugar, and ramie and hemp crops are among the important omis-
sions; in the industrial component, the coverage of the Field index has been
raised from 11 major items (JEC-72) to 27 major items, with the coverage of
machine building being most strongly affected; with this extension of coverage
in industry, the sparse coverage in agriculture remains as the more important
issue; the focus on basic agricultural and industrial items at the expense of
faster growing nonbasic items may result in an understating of GNP growth.

(2) The subsuming of all sectoral economic activity under the two grand cate-
goris of agriculture-related and industry-related activity; as the Chinese econ-
omy takes on a larger product mix with a growing proportion of technologically
advanced products, the relation of transportation, communication, finance, trade,
health, educational, and Government services to the material sectors will change;

17 For another estimate of China's national output. see Shlgeru Ishikawa. "Prospects of
the Chinese Economy: Trends and Cycles," Pacific Community, vol. 4, No. 2, January 1973,
pp. 2!iO-264.

is This discussion depends heavily on a very helpful critique of the methodology bv Dr.
K. C. Yeh of the Economics Derartment of the Rand Corp. The author was unable to follow
up on some of Dr. Yeh's valuable suggestions. In many cases. Improvements must wait upon
the receipt and analysis of more detailed information from the PRC.
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because of certain unique qualities of the Chinese economy-such as the absenceof a huge rural-to-urban migration-the study of trends in relationships amongthe various sectors in the PRC may turn up a few surprises; even conceding thatthe PRC is not moving toward an affluent society, this lumping of sectors mayresult in an understating of GNP growth.
(3) The use of final output rather than value-added in the agricultural compo-nent; because of the sharp upward trend in increases in inputs from the indus-trial sector into agriculture, the failure to use value-added may result in an over-stating of GNP growth; in constructing the industrial index, Field uses wage-bill

weights as an approximation for value-added.

A Summing Up
The GNP estimates obtained by use of this simplified methodology have beenupdated from the JEC-72 paper without any change in the methodology itself.The estimates have been improved by the incorporation of more consistent grainestimates and by the broadening of the industrial component (Field's index).The results, while still rough, seem reasonable. Specifically, the profile of GNPover time, the interrelationships of growth rates (e.g., population versus agri-cultural production), and the absolute level of per capita GNP appear consistentwith the bits and pieces of economic information available from various sources.This simplified methodology will no longer be appropriate when and if theChinese Government chooses to release the economic data now available within

its revivified statistical system.

APPENDIX B

SOURCES OF INFORMATION ON THE CHINESE EcONOMY
In his 1972 article, the author suggested that the flow of economic informationfrom the People's Republic of China would "increase substantially over the next

few years after the statistical drought of the 1960's." 19 Three years later, inearly 1975, the Chinese Government has only slightly relaxed its tight hold onnational production figures. A large statistical apparatus is in place, restored
to good bureaucratic health after the disruptions of the Cultural Revolution.
Premier Chou En-lai, however, has pushed aside inquiries about the release of
more economic data by saying the system needs more seasoning before detailed
figures can be made public.

The following notes bring up to date the information in the author's previous
account, arranged in the same five categories of information:

(1) Foreign trade data released in varying (detail by most of China's trading
partners: The level of information from this source remains the same as in
1972. The observer of the Chinese scene continues to draw valuable inferences
from analysis of fluctuations in Chinese imports of grain and fertilizer, purchases
of machinery and equipment, and exports of manufacturers and raw materials.
Tihe growing production and exports oif oil are an example of an important trend
that has been readily observable through this source.

(2) Economic releases by the Chinese Government: The indispensable refer-
ence source for the 1950's, the handbook compiled by the State Statistical Bu-
reau, "Ten Great Years," 20 has faded back in time 3 more years since the previous
article. Nothing has replaced it. In retrospect, the handful of national production
figures given at the end of 1970 by Chou to the late American author Edgar Snow
did not foreshadow the lifting of the statistical blackout. Only fragmentary infor-
mation has appeared in tie Chinese press in 3 years since JEC-72: (a) Sporadic
annual production figures for grain, steel, and oil; (b) scattered claims of per-
centage increases in the national production of coal, electric power, cement, trac-
tors, and other machinery items, often given on the distant bases of 1949, the
year of Communist takeover, or 1965, the year preceding the Cultural Revolu-
tion; and (c) claims of annual percentage increases in gross industrial produc-
tion over the preceding year for most of the 29 provincial-level units. These last
figures have been successfully reconciled with percentage figures on gross indus-
trial production for all of China by tying the percentages back to the absolute
figures published for the 1950's."

1D See Ashbrook. JEC-72. pp. 49-51.
2D Peking. Foreign Lnngtuare Press. 1960.
2 Robert Michael Field. Nicholas R. Lardy. John Philip Emerson "A Reconstruction ofGross Value of Industrial Output by Province in the People's Republic of China" (draft of

forthcoming article).
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At the Fourth National People's Congress in mid-January 1975, Chou included
in his "state of the union" address one paragraph on the economic results in 1974.
With the exception of some earlier sketchy reports on agriculture output, this
paragraph contains practically all the national statistical data released on the
year 1974: 22

"We have overfulfilled the third 5-year plan and will successfully fulfill the
fourth 5-year plan in 1975. Our country has won good harvests for 13 years run-
ning. The total value of agricultural output for 1974 is estimated to be 51 percent
higher than that for 1964. This fully demonstrates the superiority of the people's
commune. While China's population has increased 60 percent since the liberation
of the country, grain output has increased 140 percent and cotton 470 percent. In
a country like ours with a population of nearly 800 million, we have succeeded in
ensuring the people their basic needs in food and clothing. Gross industrial out-
put for 1974 is estimated to be 190 percent more than 1964, and the output of
major products has greatly increased. Steel has increased 120 percent, coal 91
percent, petroleum 650 percent, electric power 200 percent, chemical ferti izer 330
percent, tractors 520 percent, cotton yarn 85 percent and chemical fibres 330 per-
cent. Through our own efforts in these 10 years we have completed 1,100 big and
medium-sized projects, successfully carried out hydrogen bomb tests and launched
manmade earth satellites. In contrast to the economic turmoil and inflation in
the capitalist world, we have maintained a balance between our national revenue
and expenditure and contracted no external or internal debts. Prices have re-
mained stable, the people's livelihood has steadily improved and socialist con-
struction has flourished. Reactionaries at home and abroad asserted that the
Great Proletarian Cultural Revolution would certainly disrupt the development
of our national economy, but facts have now given them a strong rebuttal."

(3) Eyewitness reports of refugees and emigrants and of journalists, business-
men, technical people, and other visitors to China: This category has produced
the main increase in information on China in the past 3 years. As a result
of the opening of relations between the United States and the People's Republic,
more than 2,000 Americans have visited China. Among these visitors have been
several well-known economists, including Alexander Eckstein (Michigan), John
Kenneth Galbraith (Harvard), Wassily Leontief (Harvard), and James Tobin
(Yale). These Professors of the Dismal Science have received a wide audience
for their reports. Their collective observations have helped to solidify foreign
appraisals of the Chinese economy and to fill in details of interest to the eco-
nomic fraternity. Their findings did not, at least so far as the author can
judge, modify any of the generally held views about the physical achievements
or the overall condition of the economy. This was not surprising. Several years
ago, an academic visitor put it something like this, "If you are greatly taken
by surprise by what you see in China, you have not done your homework."
Presumably, he was referring to the availability of enough first-rate books,
films, and journalistic reports by earlier visitors to form a reasonable impres-
sion of what things are like in China. In weighing the reports of visitors, it
must be kept in mind that (a) visitors usually are selected by the Chinese
Government from people at least mildly sympathetic with the government
and (b) they normally see only the showplace cities, factories, and communes
and have close contact only with carefully screened people.

(4) Soviet analogies: The economy of the People's Republic has the skeletal
structure of the Soviet economy because of the adoption of the Soviet system
by the new PRC Government in the 1950's. The structural similarity of the
two systems has aided the outside observer in piecing together the Chinese
economic picture. The use of Soviet analogies, however, had gone about as
far as it was going to go by 1972. In the subsequent years, the Chinese-or
is it the Soviets?-have been willing to move away from the Soviet model in
a number of pragmatic details. At any rate, this now ranks as a wornout source
of information on the Chinese economy.

(5) Scholarly appraisals: The last 3 years have witnessed an increased flow
of scholarly books and journal articles on China, stimulated by the greater
openness of China to the outside world and the accumulating economic and
political strength of the PRC. This interest is heightened by fascination with
the fate of the revolution in the period that will follow after Mao and Chou
leave the scene.

22 FBIS-CHI-75-13, Jan. 20, 1975, D21.
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Summary: For the student of the Chinese economy, particularly the U.S.
student, one of the most important gains in information in the past 3 years 4 ,,
has been the on-the-spot observations of Western visitors, including leading
American economists. Although the hoped-for lifting of the statistical blackout
is yet to come, the generally moderate tone of the Fourth National People's
Congress in January 1975 is cause for renewed optimism. Meanwhile, the piec-
ing together of information on the Chinese economy gives varying feelings of
confidence about the state of our knowledge of particular economic sectors. We
have a good picture of foreign trade flows, a reasonably precise picture of
Chinese economic priorities and the general industrial and agricultural situa-
tion, and only a hazy picture of the military sector and of details of the annual
and 5-year plans. Our appraisal of economic motivation is especially conjectural.

APPENDIX C

THE CHINESE VARIANT OF THE SOVIET ECONOMIC MODEL

The Chinese economy is a variant of the Soviet-style "command economy"
that incorporates important features of both traditional Chinese society and the
Communist revolution.

Soviet-Style Command Economy

In the 1950's, Sino-Soviet cooperation was at its height and the Chinese were
rapidly learning from Soviet engineers and scientists. China adopted the Soviet
economic system wholesale, including the following major features:

(a) State ownership of industrial, transportation, and financial facilities
of any importance;

(b) Collectivization of agriculture;
(c) Tight centralized control over the division of resources among invest-

ment, defense, and consumption and over the allocation of key commodities;
(d) Adoption of a development strategy of forced-draft industrialization,

under which priority is given to investment and, within investment, to the
development of heavy industry;

(e) Setting of growth targets in annual and 5-year economic plans;
(t) Establishment of a massive bureaucracy to spell out the details of the

plans and to administer the day-by-day operation of the economy;
(g) Organization of Party units at every level to monitor the performance

of the economic bureaucracy and individual enterprises;
(h) Formation of mass organizations-trade unions, peasant associations,

youth leagues, women's associations, professional bodies-to provide further
layers of Party control over the economy; and

(i) The use of foreign trade to procure machinery and technology not
available at home, with the ultimate objective of economic self-sufficiency.

The Soviet imprint on the Chinese economy was deepened by the dispatch
of 12,000 Soviet engineers and technicians to China in the 1950's, the training of
several thousand advanced Chinese technical students in the U.S.S.R., the wide-
spread adoption of Soviet technical manuals and administrative handbooks, and
the wholesale introduction of Russian language training into the schools.

Furthermore, China became wedded to Soviet technical standards and Soviet-
mainufactured equipment. The core of the snecessful basic industrial advance
of the 1950's was approximately 150 modern Soviet-equipped projects-steel
mills, machinery plants, electric powerplants, et cetera. 23

Economic contact with the U.S.S.R. is now largely confined to a small flow
of spare parts from the U.S.S.R. and border trade in locally produced goods.
Enelish has regained its place as the major foreign language in the educational
system. Even so, the skeletal structure of the Chinese economy continues to
bear an unmistakable family resemblance to the structure of the Soviet econ-
omy. In basic industry and in the defense sector, much of the heavy equip-

ment still bears Cyrillic legends. Figure 2 is a schematic diagram of the economic
decisionmaking structure of the PRC.

23 The Chinese and Soviets had agreed on a program of 300 plants to be constructed over
a period of 15 years(1953-67). When the Soviet technicians went home in 1960, about halfthis number had been completed. .



48

Figure 2

CHINA: Economic Decision-Making Structure

Chairman Mao -- supreme arbiter

of basic policy

Standing Committee of the Poliburo of the Chinese
Communist Party Central Committee -- collegial

establishment of general policy

State Council -- fleshing out of top policy,
drafting of state plan and budget,

administration of the economy

Central economic ministries --
administration of the various branches

of centrally controlled activity

Centrally controlled, i.e.,
large-scale, enterprises

Provincial and sub-provincial layers

of government -- administration

of locally controlled activity

Small and local industrial
establishments, handicraft shops,

agricultural communes

Families and unattached individuals

565309 3 75



49

Traditional Chinese Features

Several features of traditional Chinese society continue to strongly influence
the working of the economy today. Of great importance is the cellular organiza-
tion of the countryside-starting with the small farm village, most of whose
inhabitants are likely to be related; a group of small villages is linked economi-
cally to a larger market village; and, in turn, several market villages pay eco-
nomic and political homage to a still larger administrative town. Peking has
iong since abandoned the unwieldly commune of the Leap Forward era, which
jumbled an average of 25,000 rural people into one big all-purpose supercollec-
tive. The government now effectively- uses for its own purposes the traditional
structure of the countryside:

The village, typically of 100 to 200 people, is the basic agricultural produc-
tion unit, designated the production team.

The larger market village serves as headquarters for the production
brigade, consisting of about 10 production teams.

The old administrative town is the headquarters for the commune, a
greatly scaled-down version of its Leap Forward namesake, made up of
perhaps a half dozen production bridgades and embracing on the average
8,000 to 9,000 persons.

The cities, are similarly organized in hierarchical fashion. The 5.7 million
people of the urbanized areas of Shanghai, for example, are divided into 10
districts averaging a half million people each; and the 10 districts are split
into a total of 110 street organizations averaging 50,000 people each. The break-
down proceeds to small lane groups. As in the case of rural organizations, this
hierarchical pattern of organization-with people in each unit collectively re-
sponsible for meeting the obligations of the group and with a leavening of Party
members in each unit-has many parallels with traditional patterns of social
control.

As for the family, Communist fulminations against the old-style family are
directed more against the inward-looking objectives and the structure of values
of the traditional family rather than against its organization. Among the exces-
sives of the Leap Forward was the ill-fated attempt to eliminate the family and
to press people into communal barracks, segregated by sex. This scheme never
got off the ground because of its unrealistic objectives and the lack of resources
to build new housing facilities. It was quickly abandoned in the early stages
of the Leap.

One can argue that the family has been greatly strengthened in a number of
important ways in the quarter century of Communist rule. For example, once
the initial purge of its enemies of the regime was completed, the restoration
of economic law and order meant a sharp decline in disruptions of families from
flood, famine, disease, war, and crime. Furthermore, the imposition of effective
control over the internal movement of all citizens, as well as the recognition
of the family as a handy administrative unit, reinforced the pattern of stability.
In addition to traditional organizational features, a number of old-style per
sonal characteristics and social behavior patterns continue to be important, in
Chinese society today. Among the time-honored personal characteristics of value
to the new Communist masters of China: frugality, industriousness, and dura-
bility. Among the. social behavior patterns of value: adaptability to group en-
dea9vor. submission to authority, and feeling of Han racial superiority.

The operators of any Soviet-style command economy quickly come to realize
that administrative effort is a scarce resource. No matter how eager and dedi-
cated the new holders of the mandate of heaven, they cannot effectively innovate
and follow up in every aspect of Chinese economic life. Thus even the adoption
of the totalitarian Soviet model has meant the acceptance of a great deal of
old China that should or could not be changed at once. Many everyday customs
and procedures must be transferred over to the new statist framework with
little alteration. Consequently, the old China hand can point to a host of Chinese
ways that have little changed-dietary preferences, a great deal of the housing
stock and house furnishings, the appearance of much of the countryside, the
tough physical working conditions, the look of a myriad small shops and stalls,
and the customs. But equally, the young student of the Communist revolution
can draw up his list of Maoist features that have made a vast difference in the
conduct of economic affairs.
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New Communist Features

The salient Communist features that mark the Chinese version of the Soviet
model are mainly nonphysical, that is, they involve aspirations, attitudes, pri-
orities, and sources of motivation.

The Communists, while disavowing racism, have shrewdly exploited the
Chinese sense of racial superiority. Enemies of the Maoist regime and Chinese
overseas share in the pride of the Chairman's assertion "China has stood up."
This pride was in large measure the driving force of the revolution itself; the
Chinese people, it was pointed out, have been humiliated by foreigners for 100
years and were not masters on their own soil. This pride helps explain why the
Chinese in the late 1950's were willing to goad the Soviet leadership into with-
drawing its technicians and their blueprints. It helps explain why Western
technicians are now being allowed into China only under severe limitations and
why the Chinese like to twit the Soviets about their soliciting Japanese aid for
the development of Siberian resources.

The emphasis on self-sufficiency and self-reliance extends to domestic eco-
nomic activity as well. Chinese spokesmen tirelessly praise the pace-setting
Ta-chai agricultural production brigade in Shansi Province for having trans-
formed barren land into productive fields and for not having drawn on the state
treasury after flood ruined the crops. In the industrial sector, the crews at the
Ta-ching oilfield are cited for their exemplary performance in working under
rugged conditions, devising new methods of drilling and pumping oil, making
drill bits last longer, and raising output through revolutionary zeal.

Whereas traditional Chinese attitudes prescribe the maintenance of outward
face regardless of the real inner attitude, the Communists insist on conformity
within-red hearts as well as red exteriors. The Communist pressure to bare
one's political soul in public, especially during "struggle-criticism-transforma-
tion" campaigns, is perhaps the most disturbing aspect of the new regime for
many educated people. By now, most individuals almost certainly have developed
fairly successful defenses strategies-based on traditional Chinese skill in mask-
ing the inner self. This recalcitrance is periodically denounced in the Communist
press.

The new masters are trying to change the old ways of putting self and family
first. In many respects, they have succeeded in mustering enthusiasm for na-
tional and collective goals, particularly when pride in Chinese superiority is in-
volved. The greatly increased literacy of the population, the spread of news-
papers and radio broadcasting, the creation of a national army, and the organiza-
tional abilities of the Party have wrought enormous changes in the outlook of the
rank-and-file Chinese. In any event, two-thirds of the population has no remem-
brance of the pre-Communist era. Heretical influences remain, in part because of
the impossibility of rooting out all proscribed influences at once and in part be-
cause of the wavering within the leadership on the relative importance of political
conformity and technical excellence.

A momentous new feature of the economy under Communism is egalitarianism.
At the bottom of the economic ladder, the new regime has succeeded in establish-
ing a subsistence floor below which few if any people fall. At the top, the tradi-
tion of plain living inherited from the early days of the Party retains consider-
able vigor. Few nations, certainly not in the Third World, have managed to
achieve a like degree of economic leveling.

At the same time, psychological inequality remains. Despite Mao's removal
of ranks, titles, and epaulets, the Chinese retain an acute awareness of pecking
order. The formation of the 7 May schools, which give chairborne bureaucrats
a taste of rough farmwork, are a major example of Mao's continuing struggle
against this enduring behavior pattern.

Another revolutionary feature of the economy is the eradication of the great
bulk of theft, bribery, racketeering, and prostitution. Present-day China, it has
been well said, is a veritable sink of morality. The straight-and-narrow conduct
of the great majority of people is no doubt due to a combination of (a) constant
surveillance, which makes it difficult not only to engage in wrongdoing but also
to enjoy its fruits, (b) wholesale indoctrination, (c) the absence of starvation
as a prod, (d) the stabilization of the family unit (as argued above), and
(e) pride.
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The most common departure from moral probity is the use of influence in
getting scarce goods, higher pay, and cushy assignments-what good is it to
have friends and relatives if they can't help you out? The placing of relatives
in high posts occurs from the very top to the bottom of the system. At the
top, the administrative heads of mass women's groups are likely to be the
wives of prominent officials. In the middle, the director of a cement factory
in a hinterland city receives a special allotment of scarce goods through the
back door of a state store or gets his son into the provincial technical institute
through a phone call to the head of the Institute's Party committee. At the
bottom, the workpoint recorder of a production team enters a few extra points
on his cousin's account. Counterforces are set up in the system, for example,
the constant pressure on high-ranking cadres to volunteer their children for
a lifetime of service in the countryside.

Capsule Assessment of System

While enforcing conformity and thus narrowing choices, the leadership of
the People's Republic of China has supplied vigor and pace to the economy in
the first quarter of a century of Communist rule. In two major instances, the
economy has been shaken by political turmoil, as major economic programs
have come under fire. For the period as a whole, a sense of movement and concrete
achievement has replaced what was often a sense of futility, frustration, and
fatalism. The regime has successfully adopted a variant of the Soviet economic
model. It has shrewdly fleshed out the skeleton of the Soviet-style command
economy with traditional Chinese elements and Maoist revolutionary principles.
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I. SOURCES OF CHINESE ECONOMIC DATA

The sources of information pertinent to the economy of the People's
Republic of China (PRC) may be classified into two categories. One
category contains the sources stemming from Chinese publications,
news releases and broadcasts.' The bulk of these materials is trans-
lated into English by the U.S. Consulate General in Hong Kong, the
Joint Publications Research Service, and the Foreign Broadcast Infor-
mation Service.2 A concise summary of economic information con-
tained in Chinese broadcasts is published weekly by the British
Broadcasting Corporation.3

The other category consists of mainly secondary sources originat-
ing outside the Chinese mainland.4 Included are refugees' and visitors'
reports, publications in Hong Kong, Taiwan, Japan, and Europe and
scholarly studies and Government reports published in the United
States. In addition, large quantities of foreign statistics can be found

l In the 1950's there was a relatively large number of Chinese publications containing
economic information. The number has diminished greatly since 1960, and at present only
a few periodicals and newspapers are available to the West. These periodicals include
Peking Review, China Reconstructs China's Foreign Trade, Hung-ch'i (Red Flag), and
Hsueh-hsi vu pi-p'an (Study and Criticism). Chinese newspapers available outside the
mainland are Jen-min jih-pao (People's Daily) and Kuang-ming jih-pao (Kuang-ming
Dally) dnd occasionally a few local dailies mainly from Kwangtung Province. Certain
Chinese publications in Hong Kong, such as Ta-Kung Pao (Ta-Kung Daily), Wen-hui Pao
(Wen-Hui Daily) and Ching-chi tao-pao (Economic Reporter) also include reports on the
PRC economy. In addition, books and monographs published in China sometimes contain
economic data.

2 These translations appear in Survey of China Mainland Press, Selections from China
Mainland Magazines, and Current Bckgrolund. (all by American Consulate General in Hong
Kong), Translations on the People's Republic of China (by U.S. Joint Publications Research
Service), and Daily Report-People's Republic of China (by U.S. Foreign Broadcast Infor-
mation Service, hereafter abbreviated as FBIS).

a Summary of World Broadcasts (SWB), Part 3, The Far East, Weekly Economic Report,
published by the Monitoring Service of the British Broadcasting Corporation.

4 Some unpublished official documents also have become available outside the mainland.
For an example, a number of classified materials have turned up in the publications issued
by research organizations in Taiwan. A recent document of the Kunming Military Region
contains some economic information, and is included as an appendix to a monograph
entitled Chinese Communist Internal Politics and Foreign Policy (Taipei, Taiwan: Insti-
tute of International Relations, 1974).

(52)
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in the publications of China's trading partners. These statistics are
readily available in several sources.5

II. QUALITATIVE DATA ON THE CHINESE ECONOMY

The main purpose of this paper is to assess the availability, relia-
bility, and usability of the quantitative economic data published by
the Chinese. However, the qualitative information published in China
is also indispensable to research on the Chinese economy, which in
the last 25 years has undergone frequent and drastic changes in both
basic structure and the system of planning and management. In this
section, therefore, a few comments on qualitative data are in order.

The amount of available information on Chinese economic policy and
institutions was already scarce in the 1950's by international standards,
and diminished further after 1960. Western scholars were able to per-
form fairly penetrating analyses for the 1950's of certain aspects of the
Chinese system such as land reform, agricultural collectivization, the
statistical system, wage patterns, the incentive structure, the price sys-
tem, the budgetary system, monetary policy, and industrial manage-
ment. Any in-depth study of one of these or other institutional aspects
of the Chinese economy during the last 15 years would be nearly im-
possible due to lack of information. The possible exception is the
commune system, on which there are relative large quantities of
available data relating to its organization, management, production,
distribution, labor allocation, and the like.

Chinese economic data are most scarce at the macro level. Since the
early 1960's no detailed documents on economic policy and planning
have been published. The PRC is now in the final year of the Fourth
Five-Year Plan (1971-75), yet the contents of the plan have not been
made known. None of the recent visitors to China was able to obtain
any significant information on the planning apparatus, the statistical
system and the price mechanism. In the last few years, an increasing
number of speeches and articles have appeared to discuss the tax struc-
ture, financial achievements, international economic policy, environ-
mental measures, and population problems. But no significant amount
of new information was disclosed.

In the absence of systematic qualitative data, economic researchers
on China are faced with tremendous difficulties in their attempts to
achieve detailed analyses of the PRC economy. However, some prob-
lems of a broad nature may be analyzed on the basis of fragmentary
data. One possibility is to study a macroeconomic problem through a
painstaking process of piecing together micro data from a variety of
sources.

Another way is to examine changes in the Chinese economic policy or
system within a broad framework formulated on the basis of scattered,
and sometimes seemingly unrelated, official statements. For example, a
reasonably clear understanding of the evolution of Chinese economic
policy and shifts in planning priorities may be gained by bringing
together a number of Mao's quotations on economic matters and then
examining the background and origin of these quotations and their

5 These sources include World Trade Annals prepared by the Statistical Office of the
United Nations, Statistics of Foreign Trade Series published by the Organization for Eco-
nomic Cooperation and Development, and various publications of the U.S. Department of
Commerce. Additional trade data may be found in a number of specialized publications such
as China Trade and Economic Newsletter (London).
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significance in the context of current development. 6 Another example
is to appraise China's current foreign trade policy by comparing recent
official statements 7 with a number of authoritative articles published
in the 1960's and the 1950's s to determine if the official position toward
foreign trade has been changed. A third examnple is to assess China's
economic thinking and current policy toward imported equipment and
teclnolooy through an analysis of the recent debate over the importa-
tion of advanced industrial techniques from developed countries.9

More methods can be cited. Research on most areas would necessarily
lead to broad generalizations. Except for a few cases where both quali-

tative and quantitative data are relatively abundant, any profound

analysis based on the former alone would be most difficult.

III. TYPES OF AVAILABLE CI-IINESE STATISTICS

While the available amount of qualitative data on the PRC economy

is limited, the amount of published Chinese statistics is even more

scarce. For the 1950's, in addition to a number of figures scattered in

a variety of books, journals, and newspapers, there was only one

slender statistical handbook, Ten Great Years. published in 1959.10

An almost total statistical blackout of macroeconomic data was

imposed by the Chinese authorities for the entire decade of the 1960's.

Then Premier Chou En-lai gave some aggregative data for 1970 to

the late Edgar Snow during the winter of 1970-71.11 Since then, a

flow of statistical information has resumed, but on a scale smaller than

that of the 1950's.
Figures published since 1970 may be classified into three groups

according to the level of aggregation. One group consisted of statistics

pertaining to the economy as a whole. Most of these statistics are per-

centage rates of growth over the preceding year and/or 1965, the year

before the Cultural Revolution. The output indexes for 1974, reported

by Premier Chou in his speech to the National People's Congress in

January 1975, were based on 1964.12 Frequently these percentages were

given without bases. Included in the second group were statistics re-

lating to individual provinces, autonomous regions, and municipali-

ties. Absolute figures appeared more frequently in this group, but

9 Some of Mao's quotations were analyzed in my paper. "China's Foreign Trade Policy: A
Current Appraisal." (Research Note No. 9, Trade Analysis Division, Bureau of East-West
Trade. U.S. Department of Commerce. Aug. 15. 1974).

T These statements are contained in the following articles: "Chairman of Chinese Dele-
gation Teng Hsiao-Ding's Speech at Special Session of U.N. General Assembly." Peking
Review. No. 16. Apr. 19, 1974. pp. 6-11: Li Chiang (Minister of Foreign Trade). "New
Developments in China's Foreign Trade." China's Foreign Trade, No. 1. 1974, pp. 1-5;
Wang Yao-ting (Chairman of the China Council for the Promotion of International Trade),
"China's Foreign Trade." Peking Review. No. 41. Oct. 11. 1974. pp. 18-20. 26: and Shu
Hsun. "Develop Foreign Trade by 'Maintaining Inndependence and Keeping the Initiative in
Our Own Hands and Relying on Our Owvn Efforts." People's Daily, Oct. 15. 1974, p. 6.

5
Theese articles include The Writing Group of the Peking utunicipal Revolutionsry Com-

mittee. "China's Road of Socialist Industrialization." Ilung-chi. No. 10. 1969, pp. 22-31
and The Common Program of the Chinese People's Political Consultative Conference
adopted Sept. 29. 1949 (Article 57).

9 The policy toward imported technology and equipment has been debated often in China.
In early 1974 the debate was resumled with increased intensity. The revival of the discus-
sion came with the publication of two articles in the January and February 1974 issues
of the Party journal. Hang-chi. Two articles in the People's Daily related the discussion
on AMar. 22. 1974, and another appeared on May 3 of the same year.

l0 Most of the statistical data for the 1950's may he found in Nai-Ruenn Chen, Chinese
Economic Statistics. Chicago: Aldine Publishing Co. 1967.

"1 Edgar Snow. "Talks with Chou En-lai: The Open Door," The New Republic, vol. 164,
No. i3 (Mar. 27, 1971)..

12 Chou En-lat. "Government Work Report Delivered to the Fourth National People's Con-
gress, Jan. 13, 1975," People's Daily, Jan. 21, 1975, p. 1.



55

most of the production data were still given in percentage terms, The
third group contained the numerical information at more disaggre-
gated levels such as statistics for cities, counties, factories, communes,
and production teams. In this group absolute figures appeared most
frequently, and a wide range of data was published on various aspects
of Chinese economic life.

Recently published Chinese statistics also may be grouped accord-
ing to economic sector. The following gives a brief summary of the
types of statistics available for each sector.

Industry

Output figures are available in absolute amounts only for crude oil.
steel. chemical fertilizers. and cotton cloth. Percentages can be found
for, in addition to these products, electric power, coal, natural gas,
timber, iron ore, pig iron, rolled steel, mining equipment, metallurgical
equipment, medical equipment, powered irrigation equipment, tractors,
internal combustion engines, rice transplanters, insecticides, chemical
fibers, polyester fabric, cotton yarn, and a number of consumer goods
such as radios, television sets, sewing machines, bicycles, watches,
woolen textiles, sugar, salt, canned food, and certain athletic goods. A
large number of figures for the output of these and other products are
also available at provincial and lower levels.

Percentage data on the gross value of industrial output have been
published for certain years at both national and local levels. These data
are relatively plentiful for provinces and their equivalents. Indexes of
the gross value output of light industry may be found for some prov-
inces and smaller administrative units. Figures for a given year are
generally shown as a percentage of the 1949 or 1965 level.

In addition to physical and value output estimates, available indus-
trial data include the number of technical innovations accomplished,
the number of new products, the number of product varieties and
specifications and the rate of cost reduction. One useful type of avail-
able information shows the growth of small industry in China. Data
have been published for several industries on the number of small
plants, the rates of increase in the output of these plants, and the share
of the output of small plants in total output. These data may be found
in relatively large quantities at all levels for certain industries sup-
porting agricultural production such as hydroelectric power, agricul-
tural machinery, chemical fertilizer, and cement. Scattered informa-
tion also may be found for small iron and steel plants, electronics
factories, and coal mines.

Some published statistics are labeled as "the support of industry
given to agriculture." These data were usually shown in terms of
percentage increases in the supply to agriculture of tractors, chemical
fertilizers, insecticides, irrigation and drainage equipment, internal
combustion engines, and electricity.

Transportation and Commrunicationm

Some percentage data have been published for the country as a whole
on railways, highways, inland navigation, freight volume, and postal
service. Absolute data in terms of kilometers can be found for 1971.
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Similar types of statistics, in both absolute and relative terms, are
available for provinces and lower administrative levels. Some data
on telecommunications in rural areas also exist.

Agriculture

At the national level, with the exception of total grain output for
which official estimates have been published in terms of tons or catties,
only relative figures are available for the output of a few individual
grain and cash crops. For some other crops only general indications are
given as to whether their output rose or declined without any numerical
information. For most crops even such indications are not shown.

Data on crop acreage, irrigated area, and afforested area, to the ex-
tent that they have been released, are given in the form of relative
changes over time or annual increments. Available livestock data in-
clude relative numbers for draught animals, pigs, sheep and goats.
Some percentages can be found for the output of aquatic products, the
gross value of agricultural subsidiary output, and the gross value of
total agricultural output.

At the provincial and lower levels, agricultural data are much more
plentiful. They are more frequently shown in absolute terms, and
in greater variety than agricultural statistics at the national level.
Included in local data are also such items as crop yield per unit of
land, the number of water conservancy projects, increases in farm
land, the size of rural labor force participating in farm construction
work, and the number of communes.

Fina~nce and Trade

A variety of percentages are available for certain financial and com-
mercial indicators including state investment in provinces, agricul-
tural taxes, state appropriations in support of agriculture, increases
in rural income, wages, agricultural loan, bank savings, state pur-
chases and retail sales of selected products. commodity prices, social
purchasing power, and foreign trade. Absolute figures may be found
for certain years for the prices of certain products such as flour, rice,
pork, and vegetables, and for the export of rice and the import of
other cereals.

As for other sectors, statistics for finance and trade become more
abnudant and varied at more disaggregated levels. It may be interest-
ing to note that in contrast to the 19.50's some statistics on the foreign
trade of certain regions. particularly those on the export trade of a
few provinces and lower administrative areas. have become available
in recent years.

In addition to the above sectoral statistics, there exist some data at
local levels on population, medical services. school enrollment, and
other health, educational and cultural services.

W'hile the PRC appears to have partially lifted restrictions of its
publication policy with respect to statistical information since 1970,
many types of data which were published in the 1950's still remain
unavailable. Certain types of data. such as most of the industrial and
agricultural output figures, which previously were available in abso-
lute terms, either have been made known only in relative terms or
have been totally withheld. Other types of data, which the Chinese were
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free to release during the 1950's, have been excluded from publication;
among them the following are the most important: (1) national in-
come and its components; (2) fixed assets and working capital; (3)
state and provincial budgets; (4) technological coefficients for indus-
trial products; (5) price and cost-of-living indexes; (6) labor force,
labor productivity, and money and real wages; and (7) distribution of
population by age, by sex, and by rural and urban areas.

IV. RELIABILITY OF CHINESE STATISTICS

Questions have frequently been raised about the credibility of
Chinese statistics that have been released thus far by the People's
Republic. How reliable are published Chinese statistics? Do the
Chinese attempt to fabricate statistics for propaganda purposes?
Answers to these questions are of fundamental importance, for if
Chinese statistics are not sufficiently credible, research on the PRC
economv would become almost impossible.

The quality of Chinese statistics has been discussed by a number
of writers.13 The general consensus is that while Chinese statistics
suffer from many deficiencies, deliberate falsification is not practiced
by the central authorities. Such belief is in part based on a high degree
of internal consistency of published Chinese statistics.

Several attempts have been made to check the consistency between
aggregate and disaggregated data published in the 1950's. Ronald
Hsia finds no wide discrepancies between total purchases of agri-
cultural products by the state and state purchases of individual agri-
cultural products. 1 4 A study of Kang Chao indicates a close relation
between output of various industrial products and their technological
coefficients and factor inputs.15 K. C. Yeh in his study of Chinese
petroleum industry concludes that "by and large, the output figures
are consistent with the available information on capacity. 16 A sys-
tematic and detailed check of certain types of published Chinese data
by Dwight Perkins shows "a considerable degree of consistency be-
tween raw price data and various price indexes, between data of grain
purchases and sales in both calendar and grain years, and, finally, be-
tween price data, tax rates, tax revenue, and industrial production
statistics." 17

The findings of three recent studies on the PRC economy are most
illuminating. Field, Lardy, and Emerson, in their attempt at recon-
structing the gross value of industrial output by province, find an

13 For a discussion of the quality of Chinese statistics published in the 1950's see Kang
Chao, The Rate and Pattern of Industrial Growth in Communist China, Ann Arbor: Univer-
sity of Michigan Press, 1965 Alexander Eckstein. The National Income of Communist
China, New York: Free Press. 1961. and Communist China's Economic Growth and For-
eian Trade, New York: McGraw-Hill Book Co.. 1966; Choh-ming Li. The Statistical System
of Communist China, Berkely: University of California Press. 1962; Ta-Chung Liu and
Kung-chia Yeh. The Economy of the Chinese Mainland: National Income and Economic
Development, 1933-1959, Princeton N.J. : Princeton University Press, 1965; and Dwight
H. Perkins. Market Control and Planzning in Communist China, Cambridge, Mass. : Harvard
University Press, 1966. Some comments on the quality of Chinese statistics published in
more recent years niay be found in Leo A. Orleans. "Chinese Statistics: The Impossible
Dream." The American Statistician, vol. 28, No. 2, May 1974. pp. 47-52; and Thomas A.
Rawski, "Measuring China's Industrial Performance, 1949-73." a paper presented at the
Conference on Reconciling Quantitative Measures of China's Economic Output, Washing-
ton. D.C., Jan. 17-18, 1975.

'4 Ronald Hsia, Agricultural Output in Mainland China, cited in Dwight Perkins, op. cit.,
P. 220.

I' Kang Chao, op. cit., PP. 50-75.
'6 K. C. Yeh. Communist China's Petroleum Situation, Santa Monica, Calif.: The Rand

Corporation, RM-3160-PR. May 1962. p. 1.
17 Perkins, op. cit., quotation on p. 220.

51-174 0 -75 - 5
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extremely close correspondence between the sum of provincial totals of
the gross value of industrial output, pieced together from a large
number of sources, and the reported national totals for 1952 and
1957.18 'Thomas Rawski's study of the measures of China's industrial
performance indicates that for the years 1952-57 close agreement exists
between the official statistics of aggregate gross value and independent
series constructed from commodity and price data.19 Examining
Chinese agricultural statistics at both national and provincial levels
Thomas Wiens demonstrates that "Chinese statistics for the 1949-57
period are on the whole internally consistent to the extent that we
can disaggregate and that they are also reconcilable with statistics
from the Republican Period." 20

A-gregative data published in recent years also have been found
generally consistent with their components. In a recent study of
China's petroleum industry Chu-yuan Cheng compares official esti-
mates of the total output of crude oil with the output estimates for
various oil fields, and concludes that "from cross checks, backward
and forward derivations, it appears that most official data (on crude
oil output) are consistent." 21 Field, Lardy, and Emerson find the
official claim mthat the gross value of industrial output for the nation in
1971 was 21 times that in 1949 consistent with the provincial figures
derived from scattered reports. 2 2 This finding was supported by that
of Rawski. His estimate of the gross value of industrial output for
1971, constructed from sectoral data including a wide range of indus-
trial commodity estimates, agrees closely with the estimate derived
from the official claim regarding overall industrial performance in
that year.2 3 AMy own checks also show no major divergence between
the percentage increase in the gross value of industrial output for the
country as a whole during 1965-73 and the industrial growth rates of
various provinces, autonomous regions, and municipalities during
the same period, and between the total number of small fertilizer and
cement plants in 1973 and the numbers of these plants in individual
provinces and their equivalents in the same year.

A comparison of some of the statistics published in the 1970's with
those in the 1950's again does not seem to reveal any major incon-
sistency. For example, the official production figures of grain, crude
steel, chemical fertilizers, crude oil, and cotton cloth published for
these two periods seem to correlate closely on the basis of what has
become known about the development of these sectors in the last 25
years. Field, Lardy. and Emerson connected the provincial indexes
of the gross value of industrial output for the 1960's and 1970's with
the absolute data for the 1950's to estimate the absolute totals for the
country as a whole for the years 1965-73. and the resulting estimates
seem to reflect in general China's industrial growth in the last decade.2 4

is Robert Michael Field. Nicholas Richard Lardy, and John Philli Emerson. A Reconstruic-
tion of the Gross Value of Industrial Oiutpuit b/ Province in the People's Republic of China:
1949-l'M3, Foreign Demographic Analysis Division. Bureau of Economic Analysis, U.S.
Department of Commerce. forthcoming.

19 Thomas Rawski. op. cit.
20 Thomas B. Weins, "Agricultural Statistics In the People's Republic of China: Another

Look." n onper presented at the Conference on Quantitntive Measures of China's Economic
Outpult. Washington. D.C.. .Jan. 17-18. 1975.9

2 Chii-yunan Cheng. U.S. Export Potential of Petroleum Equipment to the People's Repub-
lic of China. prepared for the Office of East-West Trade Analysis. Bureau of Flast-West
Trade. U.S. Department of Commerce. under contract No. 4-36289, September 1974.

Field. Lards,. and Emerson. op. cit.
2 Rawski. op. cit.
2' Field, Lardy, and Emerson, op. cit.
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There also appears to be a broad consistency between quantitative
and qualitative data. Perkins cited a few examples to support this
contention for statistics published prior to the Great Leap Forward.25

In an attempt to ascertain the changing pattern of spatial distribution
of Chinese industry, I gathered data to derive estimates for the per-
centage increase in the gross value of industrial output between 1965
and 1973 for various provinces, autonomous regions, and municipali-
ties.25 A rank test for the significance of the difference in these indus-
trial growth rates between coastal and inland provinces suggests that
industrial production in the interior grew more rapidly than in the
coastal areas. A second test was made to measure the degree of rela-
tionship between two sets of ranks-the ranks of various provinces
and their equivalents according to the gross value of industrial output
in 1954 and their ranks according to the rates of industrial growth
during 1965-73. The rank correlation coefficient is significant at the
5-percent level. These two tests together suggest that industrially back-
ward provinces, which are mostly in the interior, tended to develop
more rapidly than more advanced provinces, most of which are located
in the coastal areas. These findings seem to accord with the available
information showing that the Chinese policy is to spread industry to
the interior, and that in recent years state investment has gone up
sharply in some of the industrially backw ard provinces. 27

Proof of internal consistency of published Chinese statistics does
not constitute proof of lack of outright fabrication. Could not the
Chinese practice statistical falsification in the sense of what Prof.
Abram Bergson in his discussion of Soviet statistics has called "free
invention under double bookeeping?" 25 As in the Soviet case, the
answer seems to be in the negative. There is no evidence to indicate
that the Chinese maintain two sets of national statistics, one for plan-
ning and another for propaganda. In fact, several considerations point
to the contrary.

To maintain two sets of statistics would require a huge administra-
tive apparatus and a high degree of statistical sophistication. The
PRC inherited a weak statistical foundation in 1949, and encountered
many difficulties in the establishment of a state statistical system dur-
ingr the 1950's.29 These difficulties were aggravated by the poor quality
of the working force in statistics.3 0 The quality deteriorated further
in the Great Leap Forward. and probably again was affected adversely
during the Cultural Revolution. Since there are literally millions
of basic accounting units in China, the supply of statistical personnel
has never been able to meet the demand. 3

1 It is difficult, therefore, to
envisage how a vast country like China with a statistical working

I- Dwivcht Perkins, op. cit., pp. 220-221.2
l Nai-Ruenn Chen. "Industrial Development in China." Trade Analysis Division. Bureau

of East-West Trade. U.S. Department of Commerce. Research Note 11. October 1974.
27 For example. state industrial investment in Ninusia Hui Autonomous Region in the

7-year period 1966 to 1973 was 85 percent above total state investments in the region in
the 17-year period 1949 to 1965. (People's Daily. Aug. 26. 1973. p. 3.)

2S Abranm Bergson. "Reliabilitv and Usabilitv of Soviet Statistics: A Summary Ap-
prais-al," The American Statistician. vol. VIII. No. 3 (June-July 1953). Pp. 19-23.

27 For an excellent discussion of China's statistical system in the 1950's. see Choh-ming
Li. op. Cit.

30 As pointed out by the State Statistical Bureau in May 1954, "an overwhelming
maioritv of the national statistical working force never had any special training in sta-
tistics. lacking any knowledge in statistical work or economic construction (Cited
In Li. op. cit., pp. 51-52.)

at Leo Orleans estimated that "the number of persons with high degree in statistics was
verv small: probably not more than a few hundred a year obtained degrees between 1961
and 1966." (Orleans, op. cit. p. 50.)



60

force deficient in both quality and quantity could operate a double
bookkeeping system on a national scale without detection.

If the Chinese Government were to compile a separate set of
statistics for propaganda, those propagandized would have included
the Chinese people on the mainland.3 2 The statistics contained in Chi-
nese broadcasts to the areas outside the mainland such as Taiwan,
Japan, Southeast Asia, and the Soviet Union, and in foreign-language
publications such as Peking Review. China Reconstructs, and China's
Foreign Trade have usually appeared also in domestic broadcasts and
in publications for domestic circulations such as Jen-min jih-pao and
Huvng-chi. The Chinese Government relies heavily on the news media
Jen-mnin jih-pao in particular, to disseminate information and direc-
tives throughout the country. False economic data would tend to mis-
lead cadres at various levels in making economic decisions, and there-
fore would have disruptive effects on the economy.

The PRS appears to have adopted a policy of withholding unfavor-
able information and publishing mainly statistics showing success. As
noted earlier, there was and still is a concealment of most of national
production statistics for the 1960's when the economy suffered difficul-
ties and disruptions. The industrial statistics published so far for the
1970's -have covered mostly those industries with high growth rates,
and relatively few figures have been released for those industries
having mediocre performance. As Professor Li points out:

If it is true that only statistics of achievements are published while those
reflecting difficulties and problems are either withheld or not collected at all,
then there are not likely to be two sets of national statistics * * *.33

This contention is also borne out by a check of official claims against
data gathered outside China. For example, Chinese sources indicate
that foreign trade turnover (exports and imports combined) in 1972
was 48.4 percent larger than that in 1965, and that 1973 trade turnover
was 466 percent larger than that in 1952 and 159 percent larger than
that in 1965.34 These claims are basically consistent with independent
estimates constructed on the basis of the trade statistics of China's
trading partnels. 3 5 Another example is Ohou En-lai's statement that
1970 cloth output wvas 8.5 billion meters. This figure compared with
cloth output figures published for the 1950's seems to be in general
agreement with the outside information about the PRC economy
such as raw cotton output and imports, cotton cloth exports, per capita
consumption of cottoni cloth, and the state of the synthetic fiber indus-
try during- the corresponding period .3

Based on the above considerations it may be concluded that Chinese
statistics are not deliberately falsified by the central authorities. This
conclusion. however, does not imply that deliberate falsification is not
practice(l by lower administrative echelons. On the contrary, falsifica-

32 This point was raised In Perkins. op. cit., p. 216.
'LI Choh-ming rLi. op. cit. p. 149.

Li Chiang. op. cit.; Peking Review, Nov. ?.0. 197.3: and Shni Hsuan. "Develop Foreign
Trade by Maintnining Independence Keeping the Initiative In Our Own Hinds and Relying
on Olur Own Efforts." People's Dailvi, Oct. 15.1974. p. G.

s See Nat-Rienn Chen. "China's Foreign Trade. 1950-74." In this volume: and Alexander
Eckstein, "China's Economic Growth and Foreign Trade," U.S.-China Business Review,
vol. 1. No. 4 (July-August 1974), pp. 15-20.

as Rawski. op. cit.
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tion at lower levels was quite extensive in the 1950's.' The problem be-
came so serious in the Great Leap years of 1958 and 1959 that agricul-
tural output figures initially published for these years had later to be
scaled down considerably.

The central authorities were fully aware of the imperfect reliability
of the data submitted to them, and of the necessity to compile accurate
statistics for economic planning. The State Statistical Bureau was
seriously concerned over the problem, and soon after its establishment
in 1952 steps were taken to improve the quality of statistical work. This
effort was disrupted by the Great Leap campaign and then probably
again by the Cultural Revolution. In view of the restoration of the
economic planning mechanism in the last few years, a system of statis-
tical quality control semblance to that of the mid-1950's may now be
in operation. However, given the intense pressures on industrial and
rural cadres to fulfill and overfulfill production targets, one may sup-
pose that varying degrees of falsification probably still exist in the
statistical reporting to the center by the cadres of state enterprises and
communes.

Since little is known about Chinese statistical system since 1960, one
is not certain how much, if any, improvement has been made in statis-
tical quality in the last 15 years. If the statistics published in the mid-
1950's can be used as a guide, some generalizations may be made of the
comparative reliability of different types of available statistics on the
PRC economy. Various economic sectors may be ranked according to a
decreasing degree of data reliability: Industry, transportation and
communications, trade, finance, construction, and agriculture. Data for
state enter1pises are more reliable than those for local enterprises and
rural communes. Physical output data tend to be better than aggrega-
tive value data.

V. USABILITY OF CHIN-ESE STATISTICS

To the extent that the central authorities fully realize the degree of
possible falsification by lower echelons in collecting and reporting
statistics and take corrective measures to improve them, and that the
published statistics are in fact used by Chinese economic planners,
these statistics may serve as first approximations in studying the PRC
economy. However. the general usability of Chinese statistics is subject
further to a number of other limitations, the most important of which
are discussed in this section.

One of the most frustrating problems facing users of Chinese statis-
ties is to find out what a given statistic means. One cannot use Chinese
statistics meaningfully without knowing their definition, coverage, and
classification. And yet the meaning of Chinese data is often left unex-
plained, especially for those published in recent years. Two examples
may be cited.

2n Commenting on the reporting of agricultural statistics in the 1950's, Professor Li
writes. Reports were Invariably readjusted by party and political leaders at every level
of local government where the conflict of Interests had to be reconciled between the pro-duction bureau which tended to inflate the figures and the bureau of tax collection and
Internal trade which tended to do the opposite. Collectivization in 1956 and 1957 did not
contribute any Improvement to the mechanism of statistical reporting, but rather produced
a predominantly upward bias on the part of local leadership in editing the figures." (Choh-
ming Li, op. Cft. p. 58.)
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The Chinese claimed that the gross value of light industrial output
in 1973 was up 8 percent over 1972.38 A number of claims were also
made for the growth of light industry in various provinces and local-

ities in the last few years. But no explanation is given as to the defini-
tion and coverage of light industry. In the 1950's the PRC published
statistics on the gross value of output for consumer goods industry
rather than light industry.39 It is not clear to what extent in Chinese
statistics light industry is defined differently from consumer goods
industry, or whether the two terms are simply used interchangeably.

A similar vagueness may be found in a recent statement by Foreign
Trade Minister Li Chiang. It is stated that "in export, the percentage
of industrial and mining products has risen steadily, accounting for
65 percent in 1973." 40 Yet no explanation is available as to how "indus-
trial and mining products" are defined in Chinese foreign trade

statiStieS.41

Confusion and misunderstanding also result from changes in

definition or coverage usually without appropriate adjustments to pub-
lished figures or adequate explanations. For example, according to
official statistics the yearend number of workers and employees in

Chinese industry rose from 7,907,000 in 1957 to 25,600,000 in 1958.42
The more than tripling of the size of China's industrial labor force in
1958 was not solely due to rapid industrial expansion in this year of
the Great Leap, but also to a significant degree attributable to a reor-
ganization of handicraft workers into state factories. To take another
example, the gross value of industrial output at 1957 prices was re-
ported to have increased from 70.4 billion yuan in 1957 to 117 billion
yuan in 1958.43 A large part of such increase, however, was statistical,
and some of the statistical increase was due to a change in the treat-
ment of the output of subsidiary agricultural activities. During the
First Five-Year Plan period, the processing by peasants of agricul-
tural products, such as grinding grains and slaughtering animals, and
handicrafts produced by peasants for their own use, such as tailoring
and making shoes and socks, were classified as a part of agricultural
production under the heading of subsidiary agricultural output.
Beginning in 1958 these subsidiary activities of peasants were shifted
from agriculture to industry, and became part of the gross value of
industrial output.44

A third example is the shift in 1960 from biological yield to barn

vield as the basis for measuring crop productioll.4- Thle established
practice in China, at least up through 1958, was to measure crop pro-
duction by biological yield. The discrepancy between biological out-

s' Peking Review. Jan. 4, 1974.
'3Statistics on the gross valvue output of consumer goods Industry were published for

1949 through 1959. See Nai-Ruenn Chen, Chinese Economic Statistics, table 4.37.
40 Li Chiang, op. cit., p. 1.
41 According to the Ten Great Years (p. 176). exports are classified Into three categories:

Industrial and mining products; processed products of agriculture and side occupations;
and products of agriculture and side occupations. No explanation is given for the definition
and coverage of these export categories. In 1958. industrial and mining products accounted
for 27.5 percent of total exports. It is not known whether the rapid rise in the ratio to

65 percent in 1973 was purely the result of economic development or might be in part due
to changes in definition and coverage.

*2 Nai-Ruenn Chen, Chinese Economic Statistics, table 11.2.
43 Ibid., table 4.37.
"Department of Statistics and Planning. Hupeh Universitv. Industrial Statistics,

Wuhan: Hupeh jen-min chu-pan-she, 1960, pp. 9-10; and Field, Lardy, and Emerson,

op cit.
4' Huang Chien-to. "Major Tasks In the Agricultural Statistical Work Program for 1960."

Chi-hua yu tung-chi (Planning and Statistics), No. 2, February 1960, pp. 18-21.
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put and barn yield was not important prior to 1958, but became sig-
nificant during the initial years of the commune movement when
losses in the process of reaping, threshing, gathering, and storing were
reportedly large."6 It is not known whether or not the practice has re-
verted to biological yield, and if not, whether the post-1960 crop out-
put series has been adjusted to become comparable to those published
for the 1950's.

Another aspect of the definitional problem has to do with the Chinese
practice of grouping heterogeneous products into one and the same
output series. The most infamous example is the inclusion in steel
output statistics for 1958 and 1959 of a large amount of steel produced
with indigenous methods and generally of unusable quality.47 Presum-
ably such distortion, perhaps to a much lesser degree than the steel
example, also exists in the production statistics published in recent
years for chemical fertilizers, cement and other industries where the
small-plant program has expanded rapidly. In physical terms, for ex-
ample, small plants accounted for 54 percent of total nitrogenous fer-
tilizer output 48 and 50 percent of total cement output in 1973.49 Yet
the products of small plants are as a rule inferior in quality. Aggregat-
ing the products of both modern and small plants into the same physi-
cal output series as if they were homogeneous tends to inflate the out-
put data and yield upward bias over time due to a gradual increase
in the relative importance of small plants.50

Another limitation of published Chinese data arises from the way
in which some of the statistics are presented. The Chinese usually show
economic achievements in terms of indexes. The index number prob-
lem was well investigated by students of the Soviet economy. The
major deficiencies inherent in the Chinese formula for estimating in-
dustrial production, which was adopted from Russian usage, has been
discussed by Kang Chao 5 S and by Field, Lardy, and Emerson.52
Among them are the following:

(1) In China, the index of industrial production for a particular
period was derived as the ratio of the gross value of industrial output
at 1952 (and later, 1957) constant prices of the given period to that
of the base period. The use of gross value of output as the standard
of measurement was likely to result in increased double counting as
the complexity of manufacturing processes grew. The use of 1952 or
1957 constant prices would impart an upward bias to the production
index since these prices tended to overstate the real prices in later
periods when output expanded.

(2) The Chinese practice of pricing new products at starting up
prices and keeping their prices at the same level tended to inflate year-
to-year increases in industrial production. The problem was particu-
larly serious for those industries in which many new products were
produced.

46 Choh-ming Li, op cit., pp. 94-96.
47 The Ten Great Years shows that crude steel output Increased from 5,936,000 tons In

19.7 to 13.690,000 tons in 1958. But 1958 output included 4,160,000 tons produced bynative methods during the hectic backyard furnace campaign.
*8 Peking Review, Jan. 18, 1974. p. 22.
4 Peking Review, Jan. 11. 1974, p. 23.

w The contribution of small Industry to the total output of nitrogeneous fertilizers in-
creased from 12 percent in 1965 to 33 percent in 1968, 43 percent in 1971, and 54 percent
in 1973. The share of small plants in cement output rose from 24 percent In 1965 to 27
percent in 1968. 40 percent in 1971. and 50 percent in 1973. (Peking Review, Dec. 8, 1972;Dec. 15, 1972; Jan. 19. 1973; Jan. 11, 1974; and Jan. 18, 1974).

51 Kang Chao, op cit. chap. 2.
12 Pield, Lardy and Emerson, op cit.
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(3) Another source of bias was the tendency for local industries to
set their prices at relatively high levels compared with centrally con-
trolled industries.

(4) There were frequent changes in definition and coverage of in-
dustries without adequate correction in the index.

A problem related to the index number is the choice of the base
period. There is a tendency for Chinese statistics to be presented in
a misleading way to create the most favorable impression possible.
This has been frequently done by publishing percentage increases with
relatively low bases, especially 1949. The Chinese economy in 1949
was operating far below its productive capacity as a result of the
damages caused by war and inflation. It would be more meaningful
to use 1952 as a base, since in that year the nation's economic capacity
had been brought back to the prewar level. But for propaganda pur-
poses, the use of 1949 would provide a more favorable picture. As
noted above, for example, China's gross value of industrial output
in 1971 was shown as 21 times that in 1949. This implies an average
annual rate of growth of 15 percent. Using 1952 as the base period,
however, the industrial output index for 1971 would become 858 with
the average annual rate of growth reduced to 12 percent.53 Recently
published statistics on the gross value of industrial output at provin-
cial and lower levels also were frequently shown as the number of
times the 1949 level.

Another example is provided in a statement seen repeatedly in
recent Chinese articles: Grain production in China has risen by an
average of nearly 4 percent annually, keeping ahead of the population
increase which averages about 2 percent a year.54 This claim is ap-
parently based on official grain production statistics using 1949 as
the base period. As table 1 shows, the average annual rate of increase
in grain production was only 2.2 to 2.6 percent if the relatively normal
year of 1952 is chosen as the base year for calculation.

TABLE 1.-GRAIN PRODUCTION IN THE PRC, 1949-74

Total Average annual rate of growth
production

Year (million tons) 1949 1952

1949 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- -- - 1 08. 2 -- - - -- -- -- -- -- -- ---- - -
1952 -154.4-
1970 -240.0 3. 9 2.5
1971 -250.0 3.9 2.6
1971-------------------------------- 240.0 3.5 2. 2
1972 -250-25 3.7 2. 3-2.5

1974 -260. 0 3.6 2. 4

Sources: 1949 and 1952: Nai-Ruenn Chen, "Chinese Economic Statistics," Table 5.64. 1970: Edgar Snow, "Talks with
Chou En-lai: The Open Door," "The New Republic," March 1971. 1971 and 1972: "Peking Review," Nov. 9, 1973, p. 8.
1973: FBIS, vol. 1, no. 193, Oct. 4,1973, p. B8; and "Ta-kung Pao," Hong Kong, Sept. 6, 1974, p. 1. 1974: FBIS, vol. 1.
No. 238, Dec. 10, 1974, p. E-1.

3 The gross value of Industrial output at 1952 prices was 14,020 million yuan In 1949

and 34.330 million yuan In 1952. The derived figure for 1971 was 294,420 million yuan.

(Field. Lardy, and Emerson, op. cit.)
04 Peking Review, Nov. 9, 1973, p. 8.



TABLE 2.-PUBLISHED INDICES OF CHINESE INDUSTRIAL PRODUCTION, BY PRODUCT, 1970-73 (1965=100)

fLegend: CCTP-Ching-chi tao-pao; CR-China Reconstructs; FBIS-Foreign Broadcast Information Service, Daily Report. People's Republic of China; HC-Hung-ch'i; PR-Peking Review; SCMP-Survey
of China Mainland Press (American Consulate General, Hong Kong); TKP-Ta-kung Dailyl

Product 1970 1971 1972 1973 Source

Gross value of industrial output -168 192 209 230 Field, Lardy and Emerson, op. cit.
Electric power -171 204 240 PR, Dec. 15. 1974; HC, Apr. 1974.
Crude oil -268 345 400 -- PR, Nov. 24, 1972; and Jan. 17, 1973; SCMP, Sept. 11, 1973.
Coal - 141 -- 1162-- FBIS, Oct. 31, 1973.
Iron and steel - - - - 1200 PR, Jan. 11, 1974.

Iron ore --- 370 380 SCMP, Sept. 18, 1973; PR, Jan. 11, 1974.
Pig iron - - -320 -- SCMP, Sept. 18, 1973.

Machine building - - -200 -- PR, Nov. 2,1973.
Mining equipment -- 400 490 500 PR, Dec. 1, 1973; FBIS, Sept. 21, 1973; TKP, Sept. 14, 1974.
Metallurgical equipment - - - -550 TKP, Sept. 14, 1974.
Locomotives, passenger coaches and freight cars - - - -400 PR, Feb. 15, 1974.
Tractors -- 455 500 600 CCTP, Feb. 14, 1973; FBIS, Sept. 21, 1973; CR, Jan. 1975.
Hand-guided tractors--- 12,000 3,200 FBIS, Sept. 21, 1973; CR, Jan. 1975.
Internal combustion engines - ------ --------------------------- 1-- 320 1 400 -- CCTP. Feb. 14, 1973; FBIS, Sept. 21, 1973.
Bicycles - - -240 -- SCMP, Oct. 18 1973
Sewing machines - - -210-- Do
Watches- ----- ---------------------------------------------------------- 580 - - Do.

Electronic products - -- -- ----------------- ---------------------------------------------- 300 CR, February 1974.
Products of local electronics industry - - -560-- FBIS, July 13, 1973.

Chemical fertilizers - ------------ -------------------------------------------- 1170 1 200 252 FBIS, Aug. 17, 1973; PR, Jan. 19, 1973 and Feb. 8,1974.
Insecticide - -------------------------------------------------------------- - 200 1 226 PR, Nov. 2, 1973; FBIS, Jan. 11, 1974.
Canned food - --------------------------------------------------------------------------- 200 -- CCTP, Mar. 7,1973.
Basketballs, footballs, and volleyballs - - -260 -- PR, Mar. 2, 1973

' Indicates more than the figure shown. 2 Indicates close to the figure shown.
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One result of the Chinese publication policy of creating the most-
favorable impression possible is, as has been alluded to earlier, the
tendency to withhold statistics reflecting difficulties or poor perform-
ance. The statistical drought during the 1960's is a dramatic case in
point. Most of the statistics published in recent years mainly reported
achievements. This can be seen from table 2 which presents the
recently published data on the production indexes for various indus-
trial products with 1965 as the base year. With a few exceptions, these
indexes wevere higher than the average growth rates as represented by
the indexes for the gross value of industrial output. Therefore, a
number of industries not included in table 2 must have experienced
lower than the average rates of growth. The fact that no quantitative
information has been made availble for the output of these industries
is indicative of the policy of withholding information on mediocre per-
formance or failures. Such statistical concealment added to the paucity
of qualitative data would make the study of certain sectors of the
PRC economy utterly impossible.

The usability of Chinese statistics is limited further in several other
ways. As has been mentioned many times throughout this paper, re-
cently published statistics were frequently given in percentages with-
out absolute figures for the base. In some cases, even the base year
was not precisely specified. For example, it was merely referred to
as "the previous record year," "th.e early liberation period," or "the
last several years." Sometimes figures were shown in imprecise terms
such as "approximately," "nearly," "less than," "more than," et cetera.
Not infrequently, the growth rates of output were published in terms
of ranges.

Occasionally discrepancies existed in the published figures. Some
illustrations may be helpful. In the January 5, 1973, issue of Peking
Review, it was reported that retail sales of TV sets and transistor
radios in 1972 rose 50 percent and 80 percent respectively over 1971.
Ten months later the same journal gave the respective figures as 56
percent and more than 100 percent.5 5 The Kiangsu Provincial Serv-
ice broadcast from Nankin!Z on July 4, 1973, reported that the gross
value of industrial output of Kianigsu Province rose by 150 percent
between 1965 and 1972,56 hut the same broadcast on September 29,
1973, indicated an increase of only 140 percent.5 7 It is conceivable that
as was frequently the case in Chi nese statistics published in the 1950's
the latter figures could represent an adjustment of the preliminary
estimates released earlier. But there were also cases in which dis-
crepancies existed in the figures for the same indicator released at
about the same time but by different sources. One example is provided
in the reports on the increase in the unit yield of early rice in Yunnan
Provinee from 1972 to 1973. It was 23 percent according to the New
China News Agiency dispatch in English from Pekings on Augurst 11.
1973,58 but only 12 percent according to the Ynmain Provincial Serv-
ice broadcast in mandarin from oKunminig on the following day.5 9 The
g-ap must have been due to errors rather than adijustmients. A number

rG Pekinq Review. Oct. 12. 1973.
GF IBTR. No. 1 29. .TJly 5. 1972. p. Cl.
57 FRTS. No. 190. Oct. 1. 1975. p. C4.5G FBTS. No. 157. Aug. 14. 1972. p. B4.
W FBIS. No. 159, Aug. 16. 1973, p. E3.
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of other similar instances may be found.60 In general, however, such
reportinig errors appear to be less frequent in national statistics than
in local statistics.

All in all, Chinese statistics are fraught with methodological de-
ficiencies and other pitfalls. Figures published in China, therefore,
cannot be taken on face value, and should be used with great care.
After a decade of statistical secrecy, economic researchers on China
welcome recent increases in the flow of quantitative information. With
a lot of guesswork and some bold assumptions, the bulk of the recently
published data could be put to interesting and meaningful uses. Field's
article on niational product estimates in a recent issue of the China
Quarteily is a case in point.60 Rawski's study cited above is another.
'With national statistics still scarce, provincial data could provide
a useful source for research. Some macro-economic studies could be
carried out through aggregating provincial data, as demonstrated in
the Field-Lardy-EmIerson study and in the work being done in the
Economic Research Service of the U.S. Department of Agriculture.
Some studies of regional economies also could be done on the basis
of available provincial data, as exemplified by some papers in this
volume.

VI. SUMMIARY AND CONCLUSIONS

The sources of Chinese economic information stem from both inside
and outside China. The amount of such information available has
varied over time. During tOhe 1950's qualitative and quantitative eco-
nomic data were relatively abundant. Subsequently, however, they
dwindled in amount until the end of the 1960's. During this period the
Chinese government adopted a policy of statistical secrecy while only
isolated scraps of qualitative information were published. Since 1970
the publication policy seems to have been relaxed, but the amount of
statistics released is not as plentiful as that in the 1950's. Some of these
released statistics a-re relative numbers without an absolute figure for
the base, and certain types of data, which were available for the 1950's,
have been withhleld from publication.

The quality of Chinese data varies for different periods of time and
for different economic sectors. In general, Chinese statistics are be-
lieved to be internally consistent in view of the close correlation, as

demonstrated in a number of studies, between aggregate and disag-
gregated data, between figures published for different periods of time,
and between quantitative and qualitative data.

Internal consistency of published Chinese statistics does not appear
to be the result of outrighlt fabrication. There is no evidence to sug-
srest that the, central authorities practice deliberate falsification under
double bookkeeping. Several considerations indicate the contrary.
It is diflicult to envisage how a vast country like China with a statisti-
cal working force deficient in both quantity and quality could maintain

° One Instance Involved industrial output statistics for Shanghai. It was reported In the
Noev Chine News Agency Domestic Service broadcast in mandarin from Poking in July
1973 that in Shanghai between 1965 and 1972 the output of 85 horsepower tractors In-
creased by 10 times and the output of hand-guided tractors by 3 times. But these Increases
were given as 1I times and 3.5 times respectively In the NCNA dispatch In English from
Peking in August 1978. (FBIS, No. 135, July 13, 1973, p. C5; and No. 166, Aug. 27, 1973,
It. C7).

61 Robert Michael Field, "Some Overlooked National Product Data," The China Quar-
terly, No. 59, July/Seiptember 1974, pp. 583-86.
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two sets of national statistics, one for planning and the other for prop-
aganda, without outside detection. A double bookkeeping system would
certainly cause confusion among cadres at lower levels and mislead
them in makin' economic decisions. The Chinese Government seems

to have adopte a policy of selective publication, withholding infor-
mation on unfavorable developments and failures, and, therefore,
deliberate falsification under double bookkeeping would riot be neces-
sary. Also, some of the published Chinese statistics appear to be con-
sistent with the information derived from non-Chinese sources.

Statistical fabrication, however, was and probably still is, practiced
by lower administrative echelons. This has affected the quality of

Chinese statistics even with corrective measures taken by the central
authorities. The general usability of Chinese statistics is limited fur-
ther by a number of methodological deficiencies and certain peculiar
practices.

One of the major difficulties with Chinese statistics has to do with the
definition of concept, coverage, and classification. They are often left
unexplained. To the extent that they were explained, they were some-
times defined in a peculiar way. Frequently, definitional changes were
made without corresponding corrections to the data. In some of the
time series data, widely heterogeneous components were grouped to-
gether and treated as if they were homogeneous.

Chinese official indexes suffer from many defects. Major defects of
the industrial production index, for example, relate to, among other
things, the use of gross value output, the choice of price weights, and
the treatment of new products. These methodological defects are ag-
gravated further by the tendency to use a low base in order to provide
the most favorable impression possible. For the same purpose, statis-
tics reflecting poor performance are usually withheld. For example,
the growth rates of various industrial products, for which data were
published in the last few years, were as a rule higher than the growth
rates of total industrial output.

The usability of Chinese statistics is also hampered by the imprecise
way in which the figures were released. Terms such as "nearly," "less
than" and "more than" are frequently shown in connection with the

published figures. and the base year for indexes is sometimes not pre-
cisely specified. Occasionally, more than two different figures were
published for the same indicator, and usually no explanation is given
as to the discrepancies.

In sum, Chinese statistics in terms of their availability, reliability,
and usability are fraught with problems and difficulties. From the
vantage point of 1975. the First Five-Year Plan (1953-57), particu-
lariv the latter half of it. may be viewed as a golden period for Chinese
statistics, althotug-h in those years published Chinese data were by no
means plentiful or of high qualitv bv the standards of advanced coun-
tries. Being kept in statistical darkness for a decade, economic re-

searchers on China in the 1960's were nearly desperate as they reached
the point of no return. The gradual resumntion of some statistical out-
flows from China since 1970 has opened new research possibilities. To
be sure, there are manv deficiencies and pitfalls in Chinese statistics,
particularly those published in recent years. With patience, care. and
ingenuity one could construct certain meaningful estimates on the basis
of the statistics that China has so far made public.



CHINA'S POPULATION: CAN THE CONTRADICTIONS
BE RESOLVED?*

By LEO A. ORLEANS

At the opening session of the United Nations World Population
Conference in Bucharest in 1974, Huang Shu-tse, leader of the Chi-
nese delegation, stated that "in the 20-odd years since the founding
of the People's Republic, China's population has increased nearly 60
percent from about 500 million to nearly 800 million." This is not
the first time Peking spokesmen have referred to "nearly 800 mil-
lion," but because there is something magical about a figure presented
at such a prestigious international conference, it has, for all practical
purposes, been accepted by the world community as the official figure
for China's population. There are, after all, few alternatives and the
general assumption is, of course, that "they" must know and would
not make such a statement casually. To those of us who have been
more intimately concerned with studying China's population, how-
ever, the "nearly 800 million" is no more significant than were the
650, p700. or 750 million figure previously and sometimes interchange-
ably used by the Chinese. It adds little to our knowledge and is worth-
less in helping us either make or select alternative projections and
estimates. In the light (or obfuscation) of some of the recent Chinese
statements regarding population, this paper will attempt to address
some of the contradictions and respond to the query: "Where are
we now?"

SOME INDISCREET QUESTIONS

If we eliminate the modifiers-"about," "nearly," "close to"-that
precede Huang's figures, we do indeed get a growth rate for China's
population of exactly 60 percent. But where did Huang get the figure
of 500 million? In Ten Great Years (and elsewhere) Peking reported
the end of 1949 population of some 540 milion for China proper.'
Could "about 500 million" refer to 540 million? Not likely, since a
60-percent increase would then produce a total population of 864 mil-
lion, rather than "nearly 800 million." Is it not possible that the Chi-
nese revised their 1950 population downward and now consider 500
million more accurate than 540 million? This is again unlikely. It
would mean that they have discarded the 1953 census figure of 582.6
million and all other population data published since then. One is
therefore led to conclude that either the population is not "nearly
800 million" or that it did not increase by 60 percent since 1950.

*Mfy since gratiutude to John Alrd for his helpful comments; this in no sense Implies his
concurrence with the analysis in this paper.

I Ten Great Years, State Statistical Bureau (Peking: Foreign Language Press, 1960).
This source reports a population of 548,770.000 including Taiwan. The figure of 540 million
Is derived by subtracting the population of Taiwan (7,591,298 in 1953) and rounding.

(69)
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More than a year prior to the Bucharest meeting, Chi Lung, Deputy
Representative of the Chinese Delegation to the 29th Session of the
United Nations Economic Commission Asia and the Far East
(ECAFE) in Tokyo also made a statement that received considerable
publicity. At this meeting he said that "over the past 24 years, China's
population grew fr om more than 500 mlillion to over 700 million, an in-
crease of more than 60 percent." 2 These figures were likewise quoted
in a number of Chinese sources both before and after the ECAFE con-
ference. Is "more than 500 million" the same as "about 500 million"?
Is "more than 50 percent" the same as "nearly 60 percent"? Does "over
700 million" stretch all the way to "nearly 800 million"? These are not
trivial questions. If "more than 500 million" refers to the official figure
of 540 million for the end of 1949, then a 50 percent increase would cer-
tainly bring it to "over 700 million," just as Chi Lung, indicated; as a
matter of fact, it would raise it to 810 million. It would require only a
30 percent increase to raise it to "over 700 million." And why would a
50 percent increase be reported in 1973 and 60 pecent in 1974? A 10
percent difference in the growth rate represents 50 million people.
Surely a statement to ECAFE merits as much judicious consideration
as one to the UN Population Conference in Bucharest. As early as 1971
China reported that her population "increased by nearly 200 million
people" since the founding of the People's Repulblic.3 The same 200
million that was reported in 1973 and 1974? Presumbably during the
intervening 3 years the country's population increased by more than
the total population of Spain.

There have been numerous other statements made in Chinese publi-
cations and by Chinese leaders during the past half dozen years that
grive rise to still more questions. The list is long but consider just a few
of the statements attributed to Chou En-lai. In April 1972 lie told
British writer Felix Greene that:

There is no question that the population at present has exceeded 700 million.
But there are currently two population figures, one claims to he a little more than

700 million whereas the other claims to he close to SOO million. We tend to be-
live that it is more than 700 million. hut not yet close to soo million.4

Joseph Alsop quotes Chou as savingr that he and his Ministry of Health
experts think that the plresent population is "no more than 700 million
plus." 5 In AugZust 1972 Chou said to a group of overseas Chinese that
his personal feeling is that the poplllation is "around 700 million.s 6

The most curious "official" fimire to emerge in the last few years was
published in an atlas by' the China Cartog-raphic Institute in 1972. It
rave China's 1970 population as 685.2'20.000 7an ulerease of less than
18 percent since the 19.53 census and only 6 percent since the end of
1957, the date of the last. officiallv reported fi'rnie. If the Chinese of-
ficials had a sense of hulmor, one mildigt think it. eas a joke: since they
don't, it must, be just another example of the casualness wvithi which
statistics are handled. Is it any w'onder that Westerners in China re-
ferred to the Chinese as the "approximate people"?

2 Peking Revew, No. 17. Apr. 27. 1973.
3 Ibid.. No. 40. Sept. 30. 1971.

Siinflav Times (London). Apr. 30. 1972.
The Washington Post. Dec. 11. 1972.

'As quoted by Loren Fessler in The People's Republic of China and Population Policy,
American Universities Field Staff. East Asia Series. vol. XX. No. 3. Mlay 1973.

7 The New York Times, June 8, 1972. Derived by subtracting 12.040,000 for Taiwan from
697,260,000.
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Perhaps the often-quoted statement by Li Hsien-nien to a Cairo
newsman in 1971 1 and repeated, essentially, in 1972 to the members
of a delegation representing Japanese airlines,9 summarizes the pop-
ulation numbers game best of all. Li reported that the officials at the
supply and grain department use a population of 800 million, the
officials outside the grain department use 750 million, the Ministry of
Commerce "affirms that the number is 830 million," while the planning
department "insists that the number is less than 750 million." He con-
cluded that "unfortunately there are no accurate statistics in this con-
nection."

Way No POPULATION DATA

There are many people-those who follow China professionally as
well as those whose interest in the country is only casual-who insist
that the only plausible explanation for all the inconsistencies and
contradiction relating, to China's population is Peking's desire to hide
the facts and confuse the world. They find it inconceivable that a
regime able to control the minutest detail of an individual's life is not
able to give an accurate count of these individuals. Or a government
which, on occasion, can release sophisticated and difficult to obtain
economic indexes cannot deterinine something as "simple" as the size
of the country's population. Thie problem is that most of us who are
not professionally involved in organizing and administering popula-
tion counts and registrations, simply do not appreciate the full extent
of the difficulties associated wvith counting noses-especially Chinese
noses. There is no shortage of documentation relating not only to
problems encountered biy the developing, rural societies, but even to
those of modern Western nations. Errors in recording and in process-
ing are serious enough in and of themselves, but it has been proven

again and again that the basic requirement for an efficient and accurate
collection of population statistics is that such data be "gathered for
their own sake, rather than as an appendage to some other administra-
tive procedure." 10 This the Chinese have not done since the 1953
census/regristration. The population data that are collected have been
and continule to be the responsibility of poorly trained local security
and other personnel who lack statistical tradition and who have
little, if any. appreciation of the importance of these data, which
are usually buried in a mass of other economic and social statistics.
Aggre.gates for small administrative units probably adequately reflect.
local conditions and meet local requirements. Assembling such data
for 800 million people scattered over 3.7 million square miles requires
the kiind of organization and plannting that the Peking regime,
although capable, has not vet considered necessary to undertake.1 1

Personally. therefore, I find no problem in accepting at face value
Li l4sien-nieni's blunt confession that China has no accurate popula-
tion statistics. And it is easy for me to appreciate Chou En-lai's

Daily Report: People's Republic of China, Foreign Broadcast Information Service,
Dec. 10. 1971.

9 NYODO (Tokyo), Aug. 23. 1972.
I0 William Petersen, Population (London: Macmillan Co.. 1969), p. 47.
11 This may be as good a spot as any to satisfy an irresistible urge to include the following

item: The Government-owned Nigerian newspaper Daily Sketch reported on General Yakubu
Gowon's 1974 State visit to China. Along with other comments about the trip. the news-
paper said that General Gowon would have a lot of useful lessons to learn from China. oneof which was how to conduct a census. "With her estimated population of 700 million China
has never found it difficult to conduct a census." (Africa Research Bulletin, Sept. 1-30,
1974, p. 3380.)
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dilemma when he is repeatedly asked by visiting dignitaries the size
of China's population. He is not trying to hide or confuse. He simply
does not have such a figure, he is only casually concerned about not
having it, and he probably wishes people would stop asking him the
same "trivial" question.

Neither does Peking know the rate at which the population is grow-
ing, because there are no accurate vital statistics for the nation. Births
and deaths are registered at the local police station and these data
adequately serve such community needs as the distribution of ration
tickets and the obtaining of burial permits. As far as we know, how-
ever, there is no systematic accumulation of birth and death statistics
for large administrative areas, so that neither an accurate numerator
(number of births and deaths) nor a denominator (total population)
are available for calculating vital rates. Some sample rates are un-
doubtedly available to the authorities, but local conditions now vary
so widely that birth and death rates are likely to be quite different
from one locality to another and it is very difficult, even for the
Chinese, to generalize from any sample to obtain a realistic national
growth rate. Just as in the case of total population, Chinese leaders
and Chinese publications refer almost inevitably to the nice round
figure of 2 percent as the growth rate, at best prefacing it with the
word "approximately." Local birth and death rates brought back by
visitors are almost invariably so low as to raise serious questions about
their validity. So once again, I am willing to accept the comments of
a government official-this time a statement by Hsieh Hua, the "re-
sponsible person" in the Ministry of Health. In the summer of 1973.
in a direct response to my question, he stated that the State Statistical
Bureau, which is responsible for vital rates, is still in a state of flux
and that figures for national birth and death rates are still not avail.
able in China.

Even accepting the proposition that the Chinese themselves have
little more than a vague idea of the size and rate of growth of the
country's population, the users of non-Chinese estimates of the main-
land's population understandably wonder why there should be such a
xwide discrepancy between the figures from which they have to select.
Doesn't everyone start with the same base population of 582.6 mil-
lion-the figu re reported following the census/registration conducted
during the 1953-54 period? Can alternate assumptions, even for a
population the size of China's. make a 100 million difference in the
projections? The answer to both questions, of course, is yes. All esti-
mates do start with the 1953 firure. and interpretations of develop-
ments in China, compounded over a 20-25-year period, do produce
large differences in the total population.

Few indiviidtals are so audacious or so pressed by imposed require-
ments as to attempt to estimate Chlina's popuilation. That is why,
altholugh many people have opinions on the subject, for the most part
they do little more than react to the handful of figures that are avail-
able. They agree or disagree; think a particular estimate is too high
or too low; some will even indicate why they feel the way they do.
Essentially, they are reacting to just two series of population projec-
tions: one is by an anonymous group of analysts in the Population
Division of the United Nations, and the other is by John S. Aird of
the U.S. Department of Commerce. Let us briefly consider these
estimates.
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UNITED NATIONS ESTIMATES

The voluminous demographic statistics published annually by the
United Nations (UN) carry all the prestige of that organization and
are usually accepted without question. But no matter how expert the
staff, the population projections and characteristics for individual
countries can only be as good as the basic national data, made available
to the UN. In the case of China, the United Nations has no special
sources of data and the demographers in the Population Division can
only struggle with the same data handicaps as does anyone else at-
tempting to work with the population figures for the People's Repub-
lic. Over the years numerous projections have been published-each
round of estimates based on some revised assumptions regarding
China's fertility and mortality, but no new data. The user is almost
inevitably presented with high, low, and medium variants to choose
from, but it seems that the more recent the estimate, the shorter the
methodological discussion accompanying it. For example, figures pub-
lished in 1964 12 have almost twenty pages of explanation devoted to
China; a similar report published in 1969 13 has less than a page of
general commentary; the response to an effort to obtain anything
about the methodology for the most recent UN estimates 14 was: "not
available."

The unwillingness of the United Nations to reveal the thinking
behind these latest figures is not surprising. Since the People's Repub-
lic of China entered the world organization in late 1971, the Popula-
tion Division has had to face a dilemma. While refusing to provide
the UN with any demographic data, China does, apparently, resent
the UN's attempt to develop the desired statistics and at the Bucharest
World Population Conference demanded that all population estimates
for China be deleted from the UN's official documents. This was impos-
sible to do, but due to the pressure applied by Peking, a recently com-
pleted special report on China's population prepared by the UN's
Population Division was not published "for political reasons."

Table 1 presents the medium variants-the most plausible in the
judgment of the UN-of three series of estimates and shows the
changes in the thinking that has occurred with regard to vital rates-
especially in the assumed death rates. With the passing of time and
with the availability of more recent information on the implementation
of various policies, changes in proiections are inevitable and, when
available, the accompanying text is very modest in its claims for ac-
curacy. In addition to the lowering of both birth and death rates be-
tween 1968 and 1974, the latest figures incorporate another interesting
change. In response to political pressure by Peking, the 1974 estimates
include Taiwnan in the population of the Chinese People's Republic.
The population figure assumed for Taiwan is not given, but it can be
calculated. For both 1970 and 1975 the difference between the 1968 and
1974 assessments is exactly 12 million-identical to the population re-
ported for Taiwan by the previously mentioned Peking-published
atlas. This, incidentally, is some 4 million lower than Taiwan's official
1975 population. The change is not footnoted or explained and could

12 Provisional Report on World Population Prospects, As Assessed in 1963, Department
of Social and Economic Affairs, United Nations. New York, 1964.

13 World Population Prospects As Assessed in 1968, Population Division, United Nations,
Working Paper No. 30, December 1969.

14 World and Regional Population Prospects," prepared by the United Nations Secre-
tariat, World Population Conference, Bucharest, Romania, 1-S30 August 1974.

51-174 0 - 75 - 6
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cause considerable misapprehension among users who do not recognize
the upward revision of the population for what it actually is.

TABLE 1.-UNITED NATIONS ESTIMATES AND PROJECTIONS

[Midyear population figures in millions; vital rates per 1,000 populationn

Birth rates Death rates Natural increase

Year a b c a b c a b c

196065 --- 34. 3 -21.0 -13. 3
1965-70 - - - 32. 3 33.1 19.0 15. 3 13. 2 17. 8 -
1970-75--- -- - 30.6 30. 2 26. 7 17. 5 13. 4 10. 2 13. 1 16. 8 16. 5
1975-80 - - 28. 2 27.8 25.3 15.8 11.9 9.4 12.4 15.9 15.9
1980-85 - - - - 25.9 22.9 -- 10.6 8.6 -- 15.3 14. 3
1985-90 ----- 19.9 --- 8.1 --- 11. 8
1990-95 ----- 18.9 --- 7.8 --- 11. 1
1995-2000 - - - 20. 4 18. 2 11. 2 7.6 9. 2 -- 10. 6

Total population

Year a b c

1960-- 650 -0-
1965-----------------------------695---------
1970 -- 742 760 7 772
1975- 826 838
1980 ----- 843 894 907
1985 -- 965 974
1990 ----- 940 1, 033
1995- 1, 093
2000 - 1, 034 1, 152

a "Provisional Report on World Population Prospects, As Assessed in 1963" Department of Economic and Social Affairs
United Nations, New York, 1964. Although the vital rates include the populations of Hong Kong, Macao, and Mongolia
their weight is insignificant in terms of the estimated vital rates.

b ' World Population Prospects as Assessed in 1968" Population Division, United Nations, Working Paper No. 30, New
York, December 1969. Medium variant; population figures rounded to nearest million. As in the 1963 assessment, vital
rates are for "Mainland Region" which includes Hong Kong, Macao, and Mongolia.

¢ "World and Regional Population Prospects," prepared by the United Nations Secretariat, World Population Conference,
Bucharest, Romania, Aug. 19-30, 1974. Medium variant. The population figures include the Province of Taiwan.

FOREIGN DEMOGRAPHIC ANALYSIS DIVISION EsrnMxTES

Unlike the United Nations, estimates prepared by the Foreign
Demographic Analysis Division (FDAD) of the Bureau of Economic
Analysis, U.S. Department of Commerce, are essentially the responsi-
bility of one individual-John S. Aird. As a demographer who has
devoted many years to the study of China's population, he contributes
both expertise and continuity to his estimates and projections, and
his numerous official and unofficial publications clearly set down his
assumptions and rationale regarding China's population-past, pres-
ent, and future. As with all of us in this field, new insights into what
has been and new information about what is happening now have
caused some modifications in Aird's conclusions and estimates, but
basically, his projections continue to represent the higher population
ranges for China.

Table 2 presents the latest set of FDAD estimates-the "maximum
probability series of population totals." Anyone interested in the ra-
tionale behind Aird's estimates can refer to his writings in which
he develops his theories and assumptions in considerable detail.15

1 The following references represent a sample of Airdis work : The Size, Compovition, and
Growth of the Popilfation of Main land China, International Population Statistics Reports,
Series P-90, No. 15 (Washington. D.C.: U.S. Bureasi of the Census, 1961) ; "Population
Growth." in Economic Trends ian Communist China, edited by Alexander Eckstein. Walter
Galenson and TaChiing Lil (Chicago: Aldine Publishing Company, 1968). pp. 153-327
"Population Policy ald Demographic Prospects in the People's Republic of China," in Joint
Economic Committee. People's Repnblic of China: An Economic Assessment (Washington:
Government Printing Office, 1972), pp. 220-331.
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In a word, however, his relatively high estimates are attributed to
the country's age-sex structure which, because of the large proportion
of the population in the reproductive ages, is unfavorable to low
crude birth rates, and to his doubts about the success of the Peking
regime in convincing China's tradition-bound rural population to delay
marriage and practice family planning.

Lacking reported demographic data, the differences between the
UN and FDAD estimates obviously boil down to a divergence in
the interpretation of a whole range of demographic, social, economic
and political developments in China during the past two decades.
Even when considering solely the medium ("the most plausible")
variant, the difference between the two sets of figures is rather stag-
gering-increasing from some 100 million in 1975 to about 300 million
by 1990.

TABLE 2.-FDAD ESTIMATES AND PROJECTIONS
[Population figures in thousands as of Jan. 1; vital rates per 1,000 populationy

Natural
Year Population Birth rate Death rate increase

1954 . 589, 173 45.0 21. 2 23.8
1955 - -603, 244 44. 3 20. 1 24.2
1956 - -617, 899 43.4 18.9 24. 5
1957 - -633, 045 42.8 17.3 25. 5
1958 - -648 659 42.0 17.6 24. 4
1959 -- 664, 535 41. 1 19.2 21. 9
1960 - -679, 058 39.8 23. 7 16. 1
1961 -- - 689,962 38.3 24.9 13.4
1962 - - 699, 157 37.8 23.0 14.8
1963 - -709, 473 38.3 19. 1 19.2
1964 - -723, 084 38.8 17.5 21. 3
1965 - -738, 453 38.8 16.7 22.1
1966.- 754, 747 38.7 16.2 22. 5
1967----771, 734 38.8 16. 1 22. 7
1968 .789, 266 39.4 16. 1 23.3
1969 .807,609 39.7 15.9 23.8
1970 -- 826, 793 39.5 15.5 24.0
1971 .846:636 39. 1 14.9 24.2
1972 -867, 079 38.6 14.5 24.1
1973..8-- - -- - - - - - -- - - - - - -- - - -- 87, 948 38. 1 14.5 23. 6
1974 .909, 215 37.6 13.7 23. 9
1975 .930,916 37.1 13.2 23. 9
1976 .953, 107 36.6 12.9 23. 7
1977 .975, 730 36.0 12.4 23. 6
1978.- 998, 799 35. 5 12.0 23. 5
1979..------------------------ 1,022,308 34.9 11.6 23.3
1980 .1, 046, 127 34.3 11.2 23. 1
1981 .1, 070, 337 33. 7 10.8 22.9
1982 . 1, 094, 898 33.2 10.4 22. 8
1983 - .----- - ------------------ 1,119,823 32.6 10.0 22.6
1984.- --- - - - 1, 145, 180 32. 1 9. 6 22. 5
1985. 1,170,979 31.6 9.2 22.4
1986 .1 1,97, 243 31.2 8.8 22. 4
1987 .1, 224, 014 30. 7 8. 5 22. 2
1988 .1, 251, 289 30. 3 8.2 22. 1
1989 .1, 279, 004 30.0 7.9 22. 1
1990 - .-.-.-.-.-.-----------. 1, 307, 272 29.6 7. 6 22. 0

Note.-A brief explanation of assumptions that produced above figures:
1953-59: In the estimates for 1953 and subsequent years, two substitutions were made for the official

data: (1) Because of inconsistencies between the official age-sex structure reported from the census of
1953 and the structure that would be expected on the basis of China's previous demographic history,
an alternate age-sex structure as of 1953 generated by computer simultion was substituted; and (2)
because of inconsistencies and implausibilities in the official vital rates and population growth rates,
assumed parameters for fertility and mortality were substituted. In 1953, it was assumed that the
birth rate was 45, the death rate was 22.5, and the natural increase rate was 22.5 per 1,000 population.
Thereafter, fertility, as measured by the gross reproduction rate, was assumed to decline by about
3.75 percent between 1953 and 1958 in response to urbanization, internal migration, and mass labor
operations. Mortality was assumed to decline by an amount equivalent to an increase of about 6 years
in expectation of life at birth. -

1960-70: Estimated on the basis of the following assumptions: (1) that the gross reproduction
rate declined by a further 7.5 percent from the 1953 level during the crisis years 1959-62, and that
mortality rose by an amount equivalent to a drop of about 10 years in expectation of life at birth by
1961. the bottom year of the crisis; and (2) that the gross reproduction rate rose following the crisis,
reaching a high point about 5 percent below the 1953 level in 1969 as a result of postcrisis recovery
and a wave of youthful marriages during the Cultural Revolution of 1966-68 and then began to decline
again because of the resumption of population transfers during 1969-70, and that mortality declined
by an amount equivalent to a rise of about 13 years in expectation of life at birth bv 1970.

1971-90: Projections based on the assumptions that the gross reproduction rate fell to a level about
8 percent below 1953 by 1972 and will continue to decline at a rate of about 2 percent per year there-
after, and that mortality will decline by an amount equivalent to an increase of about 14 years in ex-
pectation of life at birth by 1990.
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In some cases even larger differences result in alternate population
models prepared by each of the two organizations. Such results are
inherent in the use of most models which combine extremes in fertility
and mortality trends that are clearly recognized to be more imagina-
tive than factual. Furthermore, the more recent the estimates and
the closer the target date, the smaller is the variance between the high
and the low projections. Even if these facts are understood by the user,
however, they do not help him in making his selection from such wide-
ranging projections. These circumstances provide me with an ideal
opportunity to express my own views on the subject and present yet
another set of estimates of China's population.

ANOTHER SET OF ESTIMATES

Commenting on some of my earlier estimates"' an observer wrote
that they were "entirely impressionistic and subjective" and therefore
"have no demographic value to warrant further discussion." I am con-
vincedc however, that given the lack of hard data, the importance of
"feel" based on. many years of study on China and her population
problems should not be minimized, and in table 3 I again present some
slightly revised, but still "impressionistic and subjective" figures. If
for no other reason, the unsophisticated method makes it possible for
those who disagree with my assumptions to easily pinpoint their dis-
agreements and perhaps make adjustments in line with their
convictions.

Since the Cultural Revolution, Peking has been stressing the now
generally accepted hypothesis that a primary requisite to a drop in
fertility in developing countries is a change in their social, cultural,
and economic environnment-when people have enough to eat, when
the population becomes literate, when the status of women changes
and they become more involved in the society and the economy, and
when old-age security is assured either thirough work or through some
form of welfare. Such changes occur only slowly, however, and even
if China was aware of this relationship in the 1950's and 1960's, she
was not yet ready to emphasize it. Although all of these conditions
were not yet present, China's high birth rate probably did drop slightly
during the 1950's, not so much because of the birth control campaign
initiated in the middle of the decade, but because of a certain amount
of tampering with the lifestyle of many individuals. Fertility remained
fairly stable during and immediately after the Great Leap Forward
(1959-61), but then resumed its gradual downward trend until the
Cultural Revolution (1966).

10 See Current Scene, vol. VII, No. 24, Dec. 15, 1969, and vol. XIII, No. 3, March 1974.
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TABLE 3.-ESTIMATES AND PROJECTIONS

[Population figures in millions as of Jan. 1,; vital rates per 1,000 populationj

Natura I
Year Population Birth rate Death rate increase

1954 - - - 588.0 43 22 21
1955 - - -600.3 42 21 21
1956 - - -612.9 41 20 21
1957 - - -625.8 40 19 21
1958 638.3 39 19 20
1959 ------------------------ - 651.1 38 20 18
1960 ------------------------ - 662.8 38 21 17
1961 - - -674.1 38 21 17
1962 - - -685.6 38 20 18
1963 - - 697.9 37 19 18
1964 - - -710.5 36 18 18
1965 - - -723.3 35 17 18
1966 - - -736.3 34 17 17
1967 - - -748.8 34 17 17
1968-- -- 761.5 34 17 17
1969 774.4 33 16 17
1970 - - -787.6 32 16 lb
1971 - - -800.2 31 15 16
1972 - - -813.0 30 15 15
1973 ------------------------ - 825.2 29 14 15
1974 - - 837.6 28 13 15
1975 - - -850.2 27 12 15
1976 - - -863.0 26 12 14
1977 - - -875.1 25 11 14
1978 - --- -------- ---- ---------------- 887.4 . 24 11 13
1979 - - - 898.9 23 10 13
1980 - - -910.6 22 10 12

During the mid 1960's, fertility was reacting, in part, to the resumed
campaign to postpone marriage and to use contraceptives which were
becoming much more readily available-the whole effort being closely
tied into the expanding public health system. After another 3-year
holding pattern during the Cultural Revolution, the birth rate began
to reflect the effects of the mounting national commitment to reduce
fertility in the 1970's and should continue to drop by an average of one
point per year during the period covered by the estimates. Although
the level of 27 births per 1,000 population in 1975 is considerably
higher than some visitors 'to China believe it to be on the basis of some
sample figures given them, considering the vast rural population, 'it
represents a significant achievement for the current program to plan
births-an achievement Peking can be proud of. Western-style mod-
erlnization is not likely to come to China in the near future-their
developmental goals taking on somewhat different characteristics-
but the above prerequisite conditions for a reduced fertility are becom-
ing more and more in evidence, and as long as present priorities
persist a continuation of the downward trend in the National birth
rate seems inevitable."

The death rates assumed in table 3 are considerably higher than
the 17 per 1,000 in 1953 and 11 per 1,000 in 1957 reported by the Chi-
nese. The early priority allocated to the improvement of sanitation
and environmental health was, in fact, reflected in a declining death
rate, but given the conditions that existed in China before 1949, the
shortage of medical personnel and facilities and the size of the widely
scattered rural population, the actual reported rates are completely
insupportable. The long-term trend of decreasing mortality had only
a minor reversal immediately following the Great Leap and a minor

17 See Leo A. Orleans, "China's Experience In Population Control: The Elusive Model,"
prepared for the Committee on Foreign Affairs, U.S. House of Representatives, September
1974.
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hesitation during the Cultural Revolution. During the Cultural Revo-
lution the Chinese freely admitted that although major diseases were
vell under control through preventive measures, curative medicine was

almost completely inaccessible to most of the rural population. That
is why the assumed death rate for the 1960's is somewhat higher than
might be anticipated. A major change came about during and after
the Cultural Revolution when large numbers of medical personnel
were moved from the cities into the countryside to improve the exist-
ing health delivery system for the peasants."8'If China does not exper-
ience any major agricultural setbacks, mortality should continue to
decline. This decline will be very slow, however, because the level of
mortality has already dropped to a level at which further reduction
will have to come about as a result of more formidable improvements
in curative medicine, rather than by training still more barefoot
doctors or by further advances in public health.

SOVIET ESTIMATES

It is not unusual to hear the comment that the Soviet Union (not
unlike the U.N.) must have some exclusive knowledge about the popu-
lation of the People's Republic of China. Just why this should be the
case is never made clear. Certainly what little is published in Soviet
sources does not support such an assumption and the Russians seem
to be floundering along with everyone else-with no two sources using
the same population figure for China. Of course, when it comes to
Soviet research on China, the outside world is able to react only to the
tip of the iceberg. but it is indeed doubtful that either the Russian
scholars or their intelligence counterparts have any unique sources
about Chinese populations

In the 1950's the Soviets had no problems with China's population.
They never published any critical analysis of the data and, as any
good allies should, used figures released by the Chinese, either from
the 1953 census (which was planned and executed with the help of a
Soviet specialist) or from some of the other Chinese sources that were
then available. During the 1960's-after the break between Moscow and
Peking-the volume of Soviet publications on China decreased, but
when the occasional need for a population of China came up, they con-
tinie(l to use essentially the same figures they did in the 1950's. Most
frequently they used the all-purpose figures of 600 or 650 million or
the. end of 1957 figure from Ten Great Years. but they did start to
supplement them w-ith estimates made by the U.N. and Western schol-
ars. On the basis of a reasonably large sample of Soviet sources, it
would seem that for the first two decades of the existence of the Peo-
ple's Replublic. the Russians did not publish a single estimate of their
own on the size of China's population.

During the last half dozen years or so. there has been a basic change
in the published works on China in the Russian languagre. Despite the
continuing polemic (now more likely to be concentrated in the first and
last chapters of a book or the first and last paragraphs of an article),

1x For a detailed discussion of public health and medicine, see Leo A. Orleans. "Health
Poilies and Services in China," prepared for the Subcommittee on Health, U.S. Senate,
March 1974.

19 In general. visiting Soviet scholars Inevitably complain about the gaps In Chinese
materials available to them in the Soviet Union and assure us that: "You Americans have
more data on China than anyone else."
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the number of publications on China and their analytical content haveboth increased. But when it comes to population,9ith few exceptions
the customary use of Chinese and Western estimates persists. Typicalis a book published in 1973 which devotes some seven pages to popula-
tion.20 The author starts out by presenting official Chinese figuresthrough 1957, then moves on to estimates made by the U.N., by "Amer-
ican experts in the Hong Kong Consulate" and others. On the basis
of these figures he concludes that in the first 20 years China's popula-
tion increased by a minimum of 190 to a maximum of 260 million. Not
a single Soviet estimate is included in the discussion.

One set of Soviet-produced population estimates appeared in a re-
cent issue of an economic journal 21 in which the author provided thefollowing figures for China's population (in millions): 1949-547,
1957-647, 1965-729, 1971-797, 1972-809 and 1973-820. Although
these figures are stated to be taken from a 1972 article,22 the latter
does not have data either for 1972 or for 1973. It does say, however,
that the 1965 and 1971 figures were obtained by applying a minimal
1.5 percent annual growth rate to the reported 1957 population. This
surprisingly low growth rate was continued for 1972 but, for some
reason, it was lowered even further (to 1.36 percent) when projecting
from 1972 to 1973. All these rates are, of course, very arbitrary and
indicate considerable ignorance of China's population characteristics.

Another example of Soviet estimates-an example that confirms
the conviction that somewhere someone is working on Chinese popula-tion-is a chapter in a 1972 book on China, written by a Soviet
demographer named Konovalov.23 In this 27-page chapter the author
presents what are obviously independent estimates and evaluations
of China's population. They are fascinating because they are unique
but f rustrating because the author includes only the sketchiest explana-
tions as to how the various figures were derived and because of the five
sources cited, only one deals with China while three refer to Marx and
Lenin. Even a sample of Konovalov's conclusions are quite revealing.

Konovalov states that at present (probably 1970) the population of
China is about 780 million; it grew by 130 million during the 1950's and
by 70 million during the 1960's. This fantastic discrepancy in the
growth during the two decades is attributed primarily to changes in
the crude birth rate. In the 1950's the average marriage age went
down and the number of births went up, but he does not reveal any
of the assumed birth rates. The author believes there was a sharp drop
in the birth rate during the 1960's. The marriage age of 25 for women
and 28 for men that Peking continues to point to as the ideal the
country should strive for is assumed to have become the norm in the
1960's. According to Konovalov this rise in the marriage age reduced
the number of births by 30-35 percent, or 7-8 million per year. He
refers to a non-existent "legal restriction" to having more than 1-2
children per family as further reducing the number of births by
1.5-2.5 million per year. These measures in conjunction with a strict

n I. N. Naurnov, Prodovol'stvennaya Problema v Kitaye (Food Problem in China), Mos-ow, 1973.

V. Akimov. "Osnovnyye Napravleniya Izucheniya Ekonomiki KNR 1 Ikh Otrazheniye vLiterature" ("Basic Trends In the Study of China's Economy and its Discussion In [Soviet]
Literature"), Ekonomicheskiye Nauki (Economic Studies). No. 1, 1975. p. 121.

" V. I. Orekhov. "Zernovaya Probiema v KNR" (China's Grain Problem"), ProblemyDal'nego Vostoka (Problem s of the Far East). No. 2, 1972. p. 66.2: E. A. Konovalov, "Sotsial'no-ekonomlcheskiye Aspekty Problemry Narodonaselenlya
KNR" ("Soclo-economic Aspects of China's Population Problem"), in M. I. Siadkovskiy,
sovremennyy Kitay (Contemporary China), Moscow, 1972.
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rationing system and continuous malnutrition experienced by the
majority of the population have sharply cut the birth rate. He does
not say, however, what the birth rate might now be. The author pre-
sents many statistics on the age and sex structures of the Chinese
population, but without any clues as to the derivation of the figures.
Although lie estimates the crude death rate to be in the 12-14 per 1.000
range, lie believes the average female life expectancy is only 40-12
years-a clear contradiction in his results. And this is just a sample.
Each figure relating to either population or labor force raises numer-
ous questions that remain unanswered.

There is no way of knowin g whether Konovalov's article is typical of
the wo Ik that is being dlone on Chinese population in the Soviet Union
or if appropriate footnotes and explanations would make some of his
conclusions a little more palatable. Taking the work at face value,
however, it would appear that in the Soviet Union, no less than in
China. politics plays a dominant role in academic research-a factor
which undoubtedly makes the resolution of the many differences be-
tween the two countries that much more difficult.

THE JSERWS PREDICAMENT AND PROSPECTS

It is easy to sympathize with anyone who has to pick and choose
a particular population figure or series of figures for China, but un-
fortunatelv one can offer little more than consolation. It is possible
to agree ol disagree with some of the assumptions and conclusions and
to support either a particular estimate or a divergent point of view,
but there is no way to prove that one set of figures is more accurate
or more reliable than another. To make matters worse, the producer-
or, more accurately, the creator-of the individual estimates is con-
vinced. that, despite the handicaps and inevitable caveats, his particular
figures resemble Chinese reality more closely than any other.

If the reader accepts the contention that Peking does not really
know the size of China's population or the precise rate at which it is
growing, then his next logical question must be when are we likely
to see new, demographically based figures released by Peking. There
are two prerequisites for such an eventuality and, in my view, China
shows no inclination to meet either one. First, Peking's leadership must
reverse its position, come to the conclusion that accurate population
data are necessary and assign a primary priority to the procurement of
such figures either by means of a new census or through the creation of
a well-organized and closely monitored registration system. Second, the
regime must decide in favor of releasing the data obtained to the rest
of the world. This would cause considerable embarrassment to China
since, whatever the results, Peking could neither rationalize the new
figures vis-a-vis those publicized in previous years nor explain them
in terms of the political and economic developments since 1953, the
year of the first census. Finally, even assuming the unlikely possibility
that these two prerequisites were met, would we accept the new data
without question or reservation? The arguments, I'm sure, will con-
tinue.

There is one compensation, however, for those who attempt to evalu-
ate China's economic and social performance and military potential:
no matter what an individual analyst's prejudices might be regarding
China's conditions and performance, there 'will continue to be a variety
of population figures from which he will be able to select the one most
supportive of his predisposition.



BALANCE IN COASTAL AND INLAND INDUSTRIAL
DEVELOPMENT

By CHARLES ROBERT ROLL, JR., and KUNG-CHIA YEH*

INTRODUCTION

Many countries in various stages of development contain regions
which may be characterized as less developed than other regions within
the same country. In China at the time of the establishment of the
People's Republic such a situation existed and was of considerable con-
cern to Chinese planners. The coastal regions of China were relatively
more industrially developed than the inland areas and Chinese plan-
ners set out in the early 1950's to rectify this unequal distribution of
industry. The 1950's saw substantial change, but recent data indicate
that from 1957 to the 1970's there 'was little change in the relative
shares of the regions in the gross value of industrial output. In the
following pages we explore the initial conditions of the 1950's and
the scanty data of the 1970's in order to suggest some likely hypotheses
for an explanation of this equal aggregate industrial growth.

INDUSTRIAL LOCATION POLICIES, 1949-73

At the time the PRC became the government of the mainland, the
economy it inherited can best be described as a composite of two econo-
mies: a relatively modern sector engaged primarily in the manage-
ment of foreign trade and the manufacturing of cotton textiles and
certain heavy industrial products, and a traditional indigenous sector.
Roughly, the modern sector consisted of seven coastal provinces, and
the traditional sector, all the provinces in interior China., The map-
ping of these two geographical regions into the two dualistic econo-
mies is of course imprecise, for in the coastal region there were back-
ward localities (such as northern Kiangsu), and conversely in the in-
land region there were enclaves of modern industry (such as Hankow
and Chungking). But by and large, the separation of the Chinese
mainland into coastal and inland areas generally corresponds to its
division into two sectors with distinctly different characteristics of
economic development.

*The authors are members of the research staff of the Rand Corp. The views expressed in
this paper are those of the authors and not those of the Rand Corp. or its research sponsors.

I The 7 coastal provinces are: Liaoning. Hopei. Shantung. Kiangsu. Chekiang, Fukien, and
Kwangtung. The inland area includes Kirin, Heilungkiang, Inner Mongolian Autonomous
Region. Shansi, Shensi, Kansu. Ni'ngsia Hui Autonomous Region, Tsinghai, Sinkiang Ulghur
Autonomous Region. Anhwei, Honan, Hupeh. Huan, Kiaogsi, Kwangsl Chuang Autonomous
Region, Szechuan, Kweichow, Yunnan, and Tibet.

(81)
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TABLE 1.-REGIONAL DISTRIBUTION OF LAND, POPULATION, AND INDUSTRIAL OUTPUT, 1952

ln percent]

Coastal Inland Total

Land area - -11.4 88.6 100
Population -- 39.0 61.0 100
Industrial production -- 68.4 31.6 100
Pig iron -- 79.0 21.0 100
Steel -- 85.8 14.2 100
Rolled steel -- 82.9 17.1 100
Coal - -48.0 52.0 100
Electric power- 2 90. 5 9.5 100
Sulphuric acid -- 99.0 1.0 100
Metal processing -- 80.1 19.9 100
Cotton yarn -- 82.2 17.8 100
Cotton cloth -- 87.9 12.1 100
Matches - -72.7 27.3 100
Machine-made paper - -69.4 30.6 100
Sugar -- 75.5 24.5 100
Wheat flour -- 63.6 36.4 100
Cigarettes -- 64.2 35.8 100

I Figure refers to total in 1953.
21947 total, including those for Kirin and Heilungkiang.

Source: N. R. Chen, "Chinese Economic Statistics," Chicago, Aldine, 1967, pp. 123, 132; R. M. Field, N. R. Lardy, and
J. P. Emerson, "A Reconstruction of the Gross Value of Industrial Output by Province in the People's Republic of China:
1949-73," U.S. Department of Commerce, 1975, p. 16; State Statistical Bureau, "Wo-kuo Kang-tieh Tienli Mei-tan Chi-
hsieh Fang-chih Tsao-chih kung-yeh ti chin-hsi" (Past and Present of Iron and Steel, Electric Power, Coal, Machinery,
and Paper Industries in China), Peking: Statistical Publishing House, 1958, pp. 5, 41,140, 187; Tseng Wen-ching, "Chung
Kuo-ti She-hui chu-i Kung-yeh-hua" (The Socialist Industrialization of China), Peking: People's Publishing House. 1957.
pp. 256-257.

One important feature of the dualistic development was the high
degree of concentration of China's economic activities and population
in the coastal region, particularly in the cities. As shown in table 1,
in 1952 its industrial output (including handicraft output) consti-
tuted 68 percent of the national total. The gross value of output of
eight cities (Peking, Tientsin, Shanghai, Shenyang, Anshan, Luta,
Fushan, and Penhsi) in turn accounted for about 55 percent of the
total for the coastal region.2 If handicraft output is excluded from
the total, the coastal region's share of industrial output would be still
higher-close to three-fourtlhs of the total.3 In all the 14 principal
industries shown in table 1 (except coal), the region produced more
than 60 percent of national output. The concentration of cotton textiles
and heavy industries in this region was particularly striking.

The spatial distribution of agricultural resources also heavily
favored the coastal re(rion. The seven coastal provinces took up only
11 percent of the total land at-ea. Yet their cultivated land accounted
for 33 percent of total cultivated area in Chila.4 Moreover, these in-
chlded some of the most fertile land in China, particularly areas in
the delta of China's major rivers. the Liao Ho, Yellow River, Tangtze
Kian, and Pearl River.

Not onlv inclustt'ial and agricultural resources were highly developed
in the coastal provinces, so was railway transportation. In 1949/50,
about 42 percent of the operating railway trunk lines in China were
in the coastal region.5 Its railway mileage density was more than
five times that of the inland region.

'Field, Lardy and Emerson. op. cit., p. 16 and Sun Chlng-chth. Tung-pei ti-chu ching-chi
ti-li (Economic Geography of the Northeast Region), Peking: Ko-she Publishing House,
1959. P. 3l.

S Chi-hua ching-chi (Planned Economy). No. 8. 1957. p. 13.
' Chao Kang. Agricultural Production in Communist China, 1949-1965, Wisconsin: Uni-

versity of Wisconsin Press. 1970, p. 295.
6 Yuan-li Wu, The Spatial Economy of Communist China, New York: Praeger, 1967, pp.

244-245.
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The relatively large and fertile agricultural area both supported
and needed a fairly high concentration of population in the coastal
region. About 40 percent of China's total population resided in this
region. The population density was about five times that of the inland
area. Also, because of the concentration of industrial activities, the
degree of urbanization was much higher. Of the nine cities with pop-
ulation of 1 million or over in 1953, six were in the coastal region.e
Close to one-half of the 101 cities with population of 100,000 or over
were located in the coastal region.

From the standpoint of the Chinese leadership, the pattern of de-
velopment was "irrational" for the following reasons. First, in the
event of a direct military confrontation with a foreign power that is
superior in air and naval power, the coastal provinces would be
highly vulnerable, and the destruction of the industries in these prov-
inces would mean the loss of a large part of China's industrial capac-
ity. Second, industries in the coastal region had been importing raw
materials (e.g., cotton and tobacco) from the inland areas and export-
ing the manufactured products (cotton cloth and cigarettes) to the
inland area. The transportation costs of shipping raw materials and
products back and forth could have been saved if the manufacturing
plants were located where the raw materials and markets were. Third,
resources in the vast inland area had been left unexplored or
underdeveloped.

Accordingly, in planning the location of new industries, the Chinese
leadership had three basic objectives: to reduce vulnerability of pro-
duction sites to possible external attack, to lower transport cost by
building new plants near markets and raw material and fuel-produc-
ing areas, and to develop the economically backward areas in the
interior. However, there were conflicts between these objectives. Fur-
thermore. there were other development goals, not the least of which
was a relatively high rate of economic growth. Clearly, there were
trade-offs between optimum industrial location and maximum growth.
The benefits from establishing a new industrial center in the interior
in terms of less vulnerability or lower transport costs would have to
be balanced against a relatively larger investment in social overhead
capital and a lower rate of industrial growth in the short run. Simi-
larly, the exploitation of resources in the inland provinces might bring
benefits only at the expense of economies of scale from the existing
plants in the coastal area. Basically, the trade-off was between short-
term and long-term gains and between economic and noneconomic
benefits. Because of these conflicting goals, questions of preferences
and priorities arose, even though there was no dispute over the need
to develop new industries. The choice was between allocating various
proportions of total investment to each region, between expanding
the productive capacities of existing plants and constructing com-
pletely new plants, between various production sites, and between con-
structing a smaller number of large plants in a few industrial centers
or a larger number of plants dispersed over many localities. Here the

8 Morris B. Ullman. Cities of Mainland China: 1953 and 1958, Washington, D.C.: U.S.
Department of Commerce, 1961. p. 2.

' Li FF-chun, "Report on the First Five-Year Plan." In Chung-hua jen-min kung-ho-kuo
ta-chan kuo-min ching-chi ti-yi scu-nien chuhua (The First Five-Year Plan for National

Economic Development of the People's Republic of China), Peking: People's Publishing
House, 1955, p. 188.
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leaders were divided. Some favored spatial dispersion on military and
political grounds and opted for immediate development of the in-
terior; others emphasized greater economic efficiency in locational
planning and opted for development of the old industrial base.

During the period 1949-70, the leadership's regional policy vacil-
lated. Broadly speaking, one can distinguish five phases of regional
development during this period: the rehabilitation and First Five-
Year Plan in 1949-57; the Great Leap and crisis in 1958-60; the
Liuist period of 1961-65; the Cultural Revolution in 1966-69; and
the post-Cultural Revolution period since 1970.

In the first 3 years of the regime, the planners hardly had any
regional development policy to speak with. The administrative ma-
chinery for the centralized control of resources had just been set up.
The leaders were concerned primarily with restoring production and
price stability. Rehabilitation hardly began when the PRC was in-
volved in the Korean War. The war inevitably brought severe strains
on the economy so that the resources mobilized for development were
relatively small.8 The priority at this stage was to rebuild the plants
in Manchuria that had been dismantled by the Russians. It was not
until the early 1950's when the First Five-Year Plan was being drawn
up that locational planning was seriously considered. The Plan clearly
favored a shift of industrial activity to the interior. Of the 694 major
projects to be started during 1953-57, more than two-thirds were to
be located in the inland area 9 During the first 3 years of this period
(1953-55), investment in the inland area accounted for 55 percent of
the total, compared to about 50 percent during 1950-52.10 The new
industrial centers to be developed included Lanchow, Tai-yuan, Sian,
Loyang in northwest, north and central China. Provinces in the South-
west and south China were assigned lower priorities.

Toward the end of the FFYP period, Mao had some second
thoughts. In his major policy speech on the 10 important relationships
in early 1956, he pointed out that during the past few years the coastal
industries had been unduly neglected and that this should be cor-
rected.'" He still believed that 90 percent or more of the projects in
heavy industry should be located in the inland. But to do so, greater
emphasis must be placed on the industrial centers in the coastal
region. The rationale was that output and therefore profit of the
state enterprises could increase more rapidly by fully utilizing and
expanding the industrial capacity in the established centers; the latter
could then provide the resources including capital, skilled labor, and
new technology for developing the industrial centers in the interior."
In essence, Mfao's reasoning resembled the turnpike theorem in growth
theory which states that it will be more efficient for an economy to
expand along a path towards the optimal v'0on Neumann growth path
even though this involves moving away from the desired path for

8According to an estimate by Hollister, state investment in 1950-52 amounted to only
3 to 8 percent of GNP. William W. Hollister, China's Grose National Product and Social
Accounts 1950-1957, Glencoe, III.: The Free Press, 1958. pp. 12-13, 128-129.

0
Li Fu-chun, op. cit.

10 Tung-chi kung-tso (Statistical Bulletin), No. 21, 1956. p. 6.
"lMao Tse-tung Ssu-hsiang Wan-suf (Long Live Mao Tse-tung Thought), Peking, 1969,

p 43-45.
Pi2 For specific examples of lower marginal capital-output ratios and shorter gestation

periods for investment projects in the coastal area, see Li Fu,-chun, "Implementation of the
First Five-Year Plan," Hsin-hua pan-yueh-K'an (New China Semi-monthly), No. 14, 1956,
p. 50.
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some period of time.3 In the present case, it would mean that given
a long enough time horizon, industrialization of the inland area could
be achieved faster by allocating more resources to the coastal area
during the initial period even though it might slow down the indus-
trial growth of the inland area for the time being.

Mao's speech signalled a major change in location policy. In his
report before the Third Session of the First National People's Con-
gress in June, Li Fu-chun reaffirmed the long-term goal to relocate
industrial capacities to the inland but emphasized the need to rely on
the coastal industries for the supply of consumer's goods, technical
equipment, and capital.14 He therefore called for more investment to
expand the productive capacities of the existing industries. The same
policy was clearly stated in Liu Shao-chi's and Chou En-lai's reports
before the Eighth Party Congress in September and in the draft Sec-
ond Five-Year Plan."s As a result, considerable development in the
coastal industries took place in 1959-60.1e

IDuring this period, another major change in investment policy was
in the making. The same policy statements cited above also called for
greater emphasis on medium-sized and small plants. To implement
this policy, a series of regulations to decentralize decisionmaking were
promulgated in late 1957. Subsequently in 1958, again at the initiation
of MNao, a vigorous program to develop small, indigenous plants raged
all over the country. The program centered around the construction
of backyard furnaces, but small projects in virtually all kinds of indus-
tries were built. Few, if any, leaders objected to the new focus on small
factories. But some, like Chen Yun, questioned the wisdom of massive,
uncoordinated development simultaneously on all fronts."7 Had the
Great Leap in small plants succeeded, it would have increased appre-
ciably the share of industrial production of inland provinces. But,
it failed disastrously. Meanwhile, Sino-Soviet relations took a sharp
turn to the worse. In July 1960, the Soviet Union abruptly recalled all
its technicians in China, forcing many construction projects to come
to a halt. A large number of these projects were located in the inland
region. The impact of the Soviet withdrawal on the inland region was
probably greater than on the coastal area. Thus on the whole, it ap-
peared that only limited change in the geographical distribution of
production capacities in this period had taken place.

In the period after the Great Leap, the urgent problem was economic
recovery and consolidation. Because the economic crisis was essentially
a crisis in the agricultural sector, a new policy of developing industry
to support agrictulture was adopted. This meant higher priority in
resource allocation for the chemical and machinery industries that were
mainly located in such coastal provinces as Kiangsu, Hopei, and
Liaoning. In the allocation of industrial inputs to agriculture, areas
with high and stable grain yields and areas growing the major eco-
nomic crops were the favored areas, such as the Yangtze, Pearl, and

13 Robert Dorfman. Paul A. Samuelson., fnd Robert Al. Solow, Linear Programming and
?col noic Analysis. New York: McGraw-Hill. 1958, pip. 329-335.

14 Li, Fii-chnn, "The Implementation of the First Five-Year Plan," Hsin-hua pan-yueh-k'an,
(New China Semi-monthly). No. 14. 1956, pp. 46-51.

sI- Liii. Shao-chi, "Political Report." Choul En-lai, "Report on the Second Five-Year Plan,"
and "Proposal for the Second Five-Year Plan," Hsin-hua pan yueh-k'an, (New China Semi-
monthly), No. 20, 1956. pp. 10, 41-42,166.

I Mlao, op. cit., p. 355-
1" Chen Yun, "Several Major Problems in the Current Capital Construction Work,"

Huntg-chi (Red Flag), No. 5, 1959, pp. 1-16.
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Yellow River delta. For the industrial sector itself, the major problem
appeared to be one of technology. The abrupt cutoff of Soviet tech-
nical aid had slowed down the growth in China's capability to design,
build, and operate the modern plants. To close the technological gap,
the Chinese relied heavily on their own research and development
effort and on technological diffusion within the economy. Under the
circumstance, the technical manpower in the coastal industrial centers
provided the nucleus for the self-reliance program.18 Thus the priority
region shifted to the old industrial base in the coastal area, although
somen major projects were completed during this period in the inland
area, including the gaseous diffusion plant near Lanchow and the iron
and steel complexes in Pao-tao and Wu-han.

The period of the Cultural Revolution in 1966-69 was a chaotic one
so far as economic management was concerned. Little is know about
location policies during this period. But the general trend was clearly
toward greater emphasis on political rather than economic goals. Liil
Shao-chi's policies that stressed economic efficiency and the old in-
dustrial bases had been openly criticized and eventually abandoned.
Of the 57 major projects completed during 1967-70, only 23 were in
the coastal region.'9

The year 1969 marked a major turning point for China's domestic
and foreign policies, partly because a less conservative group replaced
the leadership under Liu, but mainly because of a sharp deterioration
of Sino-Soviet relations following repeated military clashes along the
border in 1969. As part of the preparation against a possible war with
the Soviet Union, a new small-plant campaign was launched to sup-
port the drive toward local self-sufficiency. 20 Whereas spatial disper-
sion was the consequence of the small-plant campaign in 1958, it was
made a major goal in 1969. These local industries were developed in all
parts of the country, probably resulting in a larger share of industrial
output in the 18 provinces and autonomous regions in the interior. The
emphasis on the interior was also evidenced by the construction of two
railways in the southwest. Another significant development in this
direction was the phenomenal growth of Ta ching Oil field in Heilung-
kiang. Offsetting this trend to a limited extent was the development
of the Shengli Oil field in Shantung and the Takang Oil field near
Tientsin. But on balance the shift of emphasis appeared to be toward
the inland area.

Thus, by the early 1970's, China's location policy had completed its
first pendulum swing. What began in the 1950's as a deliberate policy
to locate industrial plants in the inland area had been interrupted by
the Great Leap and later modified by the leadership in the early and
mid-1960's. Then, in the early 1970's, the emphasis on war preparation
again shifted the attention to spatial dispersion in the interior. Only
this time, the principal objective seemed to be the development of the
central-south, southwest, and northwest regions. 21

I8sThe coastal area had long been a major source of supply of technical manpower. For
example, during 1949-55, Shanghai provided 200.000 workers and technicians to other areas
Tung-chi Kung-tso (Statistical Work) No. 21, 1956, p. 6.

19 Chien Yuan-heng. "An Analysis of Chinese Communist Work In Capital Construction,"
Chung-Kung yen-chiu (Studies on Chinese Communism), vol. 7, No. 5, May 10, 1973, pp.
67-68.

20 "China will have big and small reliable industrial bases scattered all over the country,
and should U.S. imperialism or Soviet revisionist Socialist-imperialism impose a war on
China, it would have greater maneuverability and each locality could conduct the war
independently, wipe out the enemy and win." Peking Revolutionary Committee, "The Road
for China's Socialist Industrialization," H'ung-chi (Red Flag), No. 10, 1969, p. 31.

n Cheng shih, A Glance at China's Economy, Peking: Foretgn Languages Press, 1974,
p. 32.
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PATTERNS OF POPULATION AND INDUSTRIAL CONCENTRATION

Statistical evidence of the outcome of the changing policies is hard to
come by. Only two fairly complete provincial series on population by
John Aird and industrial output by Field, Lardy, and Emerson are
available. Table 2 shows the pattern of population distribution in
selected years during 1953-73. One striking feature in the pattern
stands out: The distribution of population between the coastal and
inland areas hardly changed in the last two decades despite the em-
phasis on the interior. The share of total population in the coastal area
remained at 40 percent throughout the period.

When we turn to the individual provinces, however, some changes
are discernible. Within the coastal region, the shares of Liaoning and
Hopei increased while those of the other five provinces all declined.
In the inland region, only the shares of Kirin, Heilungkiang, Inner
Mongolia, Kansu, Shensi, Sinkiang, and Tsinghai went up. The over-
all pattern shows that provinces in the Northeast, North, and North-
west China experienced a more rapid rate of population growth than
the rest of China. All but three of the nine provinces lie on the Sino-
Soviet border.

The population trend in the three municipalities (Peking, Tientsin,
and Shanghai) had been clearly upward and their rates of growth
were much faster than total population as the following figures show: 22

[Percent, 1953=1001

1957 1970

Peking -144. 273. 3T ien sin --- --- --- --- --- --- --- --- ---- --- --- --- --- --- --- --- --- --- 119.7 159.1
Shanghai -111.3 174.5

National total - - - -110.0 143.6

TABLE 2.-GEOGRAPHICAL DISTRIBUTION OF POPULATION BY REGION, 1953-73

1953 1957 1965 1970 1973

Coastal area -39.9 40.0 40.0 40.0 40.0
Liaoning -3.8 4.0 4.3 4.5 4. 6Hopei- 7.3 7.3 7.4 7.5 7.5Others- 28.8 28.6 28.2 28.0 27.9

Inland area -60.1 60.0 60.0 60.0 60.0
Heilungkiang -2. 2 2.4 2. 8 3. 0 3.1Kirin - 2.2 2.2 2.2 2.2 2.2Inner Mangolia -. 6 .7 .7 .8 .8Kansu -2.2 2.3 2.3 2.4 2.4Sinkiang -. 8 .9 .9 .9 1. 0
Tsinghai - - ------------ 3 .3 '3 '4 '4
Shansi -2.7 2.8 2.9 2. 9 3. 0Others -49.0 48.6 47.9 47.4 47. 1

Total ---- ----- 100.0 100.0 100.0 100.0 100.0

Source: John S. Aird, "Population Estimates for the Provinces of the People's Republic of China: 1953-74," Washington,
D.C.: U.S. Department of Commerce, 1974, p. 23. Individual items do not add up to the totals due to rounding.

2 The indexes are based on figures given In: M. B. Ullman, Cities in Mainland China:
1958 and 1958, U.S. Department of Comnmerce, Washington. D.C., 1961, p. 2; New York
Times, Mar. 20, 1973; John S. Aird, op. cit., pp. 9, 23. Part of the increase reflected changes
due to enlarged boundaries.
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The indexes suggest that population in these three major cities
is more highly concentrated in the 1970's than in the 1950's.

The distribution of industrial production between the coastal
and inland regions is somewhat similar to total population. As table 3
shows, there had been a slight shift away from the coastal area during
the First Five-Year Plan period. More interestingly, this was fol-
lowed by a, more or less balanced growth since 1957. The same observa-
tion can be made about the three municipalities. Their share of indus-
trial output also remained more or less constant throughout the period.

Three important complications in this comparison should be noted.
First, the Chinese Communist method of compiling gross value out-
put is such a change in the degree of vertical integration of the pro-
duction process would affect gross value of output even though value
added by the same process remains unchanged. It is not clear whether
the degree of vertical integration had changed, and if so, in what
direction and to what extent it has affected the estimates. Second,
changes in the quality of products over time might have distorted
somewhat the distribution pattern. For example, the quality of steel,
cement, coal, and chemical fertilizer produced by the local industries
might well be of inferior quality and unless the quality differences
had been fully reflected in the relative price weights, gross value of
output of the region -where local industries -were more important
would probably be on the high side. Third, in the last two decades
or so, many regions produced commodities new to the region but not
necessarily to the other region. Among them were many products pro-
duced and consumed locally. For these products, Prices were set by
the provincial authorities generally onl the basis of average-cost-plus
methods.2 3 And, because costs are generally higher at the initial stage
of develonment than at a later stage, the gross value of output would
be biased in favor of a latecomer, even if physical outputs in both
the new and the established region increase at the same rate. 24 For
lack of information. it is difficult to say to what extent changes in
industrial organization, quality products. and valuation of new prod-
ucts had affected the distribution pattern. In our judgment, any dis-
tortion of the picture would probably be rather small.

TABLE 3.-GROSS VALUE OF INDUSTRIAL OUTPUT BY REGION, 1952-73

[Percent of national totall

Coastal

Peking
Tientsin, and Other coastal

Shanghai area Total Inland

1952 -26.9 41.4 68. 3 31.7
1957 - 25.2 39.2 64.4 35.6
1965 -27.4 38.5 65.9 34.1
1970 -28. 1 37.6 65.7 34.3
1973 -27.0 37. 1 64.1 35.9

Source: R. M. Field, N. R. Lardy, and J. P. Emerson, "A Reconstruction of the Gross Value of Industrial Output by
Province in the People's Reoublic of China: 1949-73," U.S. DeDartment of Commerce, Washington, D.C., 1975, p. 16.
The figures for Shantung in 1965, Hopei and Chekiang in 1965,1970, and 1973 are lacking. We assume that they increased
at the same rate as those for the provinces for which data are available (calculated in 1952 prices).

2: N. R. Chen, Chinese Economic Statistics, Chicago: Aldine, 1967, pp. 80-81.
us N. R. Chen, op. cit., p. 38.
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TABLE 4.-SHARE QF TOTAL OUTPUT PRODUCED BY COASTAL PROVINCES, 1952-70

[In percentl

1952 1957 1965 1970

Electric power -65.7 60.1 54.0 56.7
Coal-34.4 35.6 35.5 40.4
Crude oil -75.0 40.0 16.2 13. 3
Steel 84.6 83.3 63.6 55. 5
Chemical fertilizer 100.0 87.5 48.9 50.0
Cement 72.4 62.3 40.9 36.1
Paper 50.0 44.4 40.0 38. 9
Machine tool 90.0 - - -79.6
Cotton cloth 81.6 70.0 61.1 61. 3
Sugar 40.0 33.3 46.7 47.1

Source: Field, op. cit., p. 84; "People's Republic of China-Atlas," Central Intelligence Agency, 1971, p. 68.

The broad pattern of regional balanced growth is all the more strik-
ing if we examine the regional distribution of output of 10 major
products shown in Table 4. With the exception of coal and sugar, the
shares of all the items produced in the coastal region went down con-
tinuously during 1952-70. The shares of crude oil, steel, chemical fer-
tilizer, and cement show the most marked decline. The decreasing im-
portance of oil in the coastal region was due to the rapid expansion of
crude oil production in Yumen and Karamai oil fields and subse-
quently, in the Taching Oil fields. In the case of steel, the decline
reflected the growth of the new production centers in Paotao and
Wu-han. The coastal region's cement and chemical fertilizer output
lost ground mainly because of the development of new industries to
support agriculture in the inland region.

Not surprisingly, the picture suggested by Table 4 has led some stu-
dents of the Chinese economy to conclude that a change in the regional
distribution of industry had taken place. While this was true for a
number of products, it was not true for industrial production as a
whole. Total industrial production in the coastal and inland regions
grew at about the same rate during 1957-73.

BALANCE IN THE AGGREGATE

In the preceding sections we have sketched a picture of the likely
investment policies within China. These policies can be crudely sum-
marized as either favoring the inland areas or treating both inland
and coastal areas neutrally. On the other hand, we have presented
empiricai evidence to suggest that the distribution of the gross value
of industrial output did not change between 1957 and the 1970's, even
though some of the physical output series available did move in favor
of the inland areas. The question then is: Why this "balanced" aggre-
gate growth? We propose to attempt to infer an answer to this ques-
tion that may be considered (at best) speculative since the data avail-
able are not sufficient to support any truly analytic exploration. In
our opinion, however, the reason for such a growth pattern in gross
industrial output is probably due to imbalanced investment in inland
zones in the more slowly growing and traditional industries-especi-
ally textiles, and reliance on coastal industry for intermediate inputs
and investment funds and goods. Before presenting the evidence for
such an opinion, though, the term "balance" must be more fully
explored.

51-174 0 - 75 - 7
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We have loosely referred to the growth of the gross values of indus-
trial output in the coastal and inland areas as being "balanced." This
term, in our usage, is no more than an algebraic expression indicating
equality. "Balanced growth" is, however, a particular term in economic
designed to facilitate the expression of something akin to harmony in
growth, no bottlenecks, or ex ante equality between savings and invest-
ment. In fact, the term, balanced growth, means different things to
different scholars.15 We do not wish to go deeply into this topic, but
simply will indicate that to Chinese planners the term balanced growth
would probably mean balance in an input-output manner.2 6 What this
means in a practical sense is an economic plan drawn up on the basis
of balancing intermediate input demands so that desired final demands
can be met. Thus, following the Great Leap Forward, the change in
policy toward emphasis on industry supporting agriculture and the
relationship between agriculture and the inputs it supplies to light
industry may be thought of as a turn toward a balanced growth policy.

THE SOURCES OF BALANCE

In an analysis of the regional equality of the gross values of indus-
trial output, one would want to know (at a bare minimum) the produc-
tion structures of the regions, the incremental capital/output ratios
of each of the important industries within the regions and the distribu-
tion of investment by industry and by region over the period of anal-
ysis. Thus, one could calculate the "sources of growth" within regions
and thus, a la Dennison, "explain" the growth of the gross value of
output in a crude way. Of course, this procedure would ignore the dif-
ferential growth of each region's labor force, both quantitatively and
qualitatively. This would not seem too important, from the quantity
side, since relative population growth has been about constant. Some
importance could be attached to quality changes, and the coastal area
more likely benefited in this regard despite the supply of educated
youths sent to the countryside. However, we do not know what changes
in the capital stocks occurred and these variables are the keys to sorting
out the sources of growth.

We do, however, have some recrrd of the shift in the sectoral balance
of production. Light industry's share in total gross industrial output
declined from about 50 percent in 1957 to 30 percent in 1973.27

Thus, heavy industry was the major source of growth over the
period, about 12-13 percent average compound growth per year. Light
industry grew at about 6 percent per year. Such a pattern of growth
is not surprising. Despite emphasis on agriculture, agriculture has
been growing slowly and consequently the great majority of inputs
into light industry (agricultural products) grew slowly, thus con-

2 See, for example. Warren Frederick Ilchnran and Ravindra C. Bhargava, "Balanced
Thought and Economic Growth," Economic Development and Cultural Change, XIV, No. 4
(July 1966), pp. 385-389.

7 See Kenneth Walker, "Ideology and Economic Discussion in China: Ala Yin-Ch'u on
Development Strategy and His Critics." Economic Development and Cultural Change, XI,
No. 2. pt. I (January 1963). pp. 113-133.

27 China Reconstructs, December 1974, p. 21i reported Light Industry Output Value in
1973 as over 10 times that for 1949. We have taken consumer goods output as a proxy for
light Industry (Ten Great Years, Foreign Languages Press, Peking, 1960. p. 87) even
though some light Industry outputs are producers' goods. The shares for 1957 are derived
from Ten Great Years, and for 1973 by dividing ten times 1949 consumer goods output by
the total gross output value reported by Mield, et al., op. cit. for 1973. We think the chang-
tng share so computed Is Illustrative of the general magnitude of change.
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straining the rate of growth of light industry. Growth in heavy indus-
try increasingly dominated aggregate industrial growth over the pe-
riod 1957-73. Moreover, the leading subsector within the heavy indus-
try sector, with an average compound rate of growth between 1957
and 1971 of about 20 percent per year, was the machinery industry.2s

Clearly, differential patterns of growth in the machine-building
industry could go a considerable distance in reconciling the aggre-
gate equal rates of industrial growth with the physical output series
in table IV above. If one assumes that the coastal area produced 78.6
percent of the machine tools in 1957 as well as in 1971 - and if one
further assumes that this share is a good proxy for the value share
of machinery output in 1970, then machinery output alone accounts
for about 42 percent of the increment in coastal industrial output-
assuming, of course, equal rates of growth in the coastal and inland
areas.

If one employs 1952 prices and performs a similar calculation with
the physical output series given in table IV, only 7 percent of the
increment in output from 1957 to 1970 is explained for the coastal
areas, but 30 percent is accounted for in the inland area.3 0 Adding the
machine building and other increments together, one can plausibly
suggest that about 50 percent of the increment is accounted for in
both inland and coastal areas and, thus, and more surprising, the yet
to be identified portion of output in each region grew at about the
same rate in each region. Of course, this conclusion rests on the as-
sumption that coastal and inland machinery output grew at fairly
equal rates over the period, and that physical output of machine tools
could serve as a crude proxy for machinery output value. Thus, our
calculations should be viewed not as exact magnitudes, but more as
illustrative calculations of the probable sectoral and regional trends
within the gross value of industrial output.

In our rather crude calculation we have discovered that adding
machinery output offsets the movements in favor of the inland areas
that the physical output series reveals. However, the regional output
value of these items, when one includes machine building, was only
about 20 to 25 percent of total regional output. Further, the portion
of output we have described as 'yet to be identified" must remain
unknown because of lack of data. Nevertheless, some interesting in-
sights can be gained from what so far has been a purely algebraic
manipulation of scanty data.

First" we point out that if oil had not been included in the physical
output series then the identified growth in the inland area would have
been substantially reduced. Two factors are clear from such a consid-
eration. First, it is evident that new and fast growing industries that
enjoy sustained growth can considerably influence movements in the
regional distribution of output. The growth in oil points out the more
capricious nature of regional development in that natural endowment
can play a large role. To be sure, perhaps even larger roles are played
by consumption demands and transportation costs, but the location
of reserves is clearly important. Second, the calculations provide us

29 We Are in the Midst of Advancing (wo-men Cheng-tsal Ch'ien-chin) People's Publishing
House. Peking, 1972, p. 55. Machinery output in 1971 was reported to be about 13 times
that of 1957.

2 Field. op. cit., .84.
0Prices taken from T. C. Liu and K. C. Yeh, The Economy of the Chfntea Mainland,

Princeton, 1965.
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with some empirical evidence for the construction of some suggestions
concerning the reasons for the regional balance in aggregate output.

The first hypothesis that might be used to explain the regional bal-
ance in growth despite the unbalanced investment in favor of the in-
land region is that the pattern of investment in the inland areas, espe-
cially during the First Five-Year Plan, the period of probable greatest
imbalance, was confined to either high capital output ratios or to in-
dustries that were destined to grow slowly for various reasons. One
cannot even speculate on the pattern of investment in heavy industry
for lack of data. Howvere,. we do have some knowledge of the textile
industry. After liberation much of the discussion concerning the "ir-
rational" distribution of the industry was focused on the textile indus-
try. As a result, by the 1970's the cotton textile industry's capacity in
inland areas had increased from 10 to 20 percent in about 1949 to 45
percent of total industry capacity.31 Such an increase wvas due not only
to new investment but also to the movement of production facilities
into the interior.32 The textile industry depends on agriculture for its
material inputs, particularly cotton, and, since the rate of growth of
agriculture has been slow, this has invariably constrained the rate of
growth of textile output.

Second, beginning in 1955-56, as we have pointed out above, in-
creased emphasis was placed on the full utilization of coastal areas
in support of inland development and for more cost effective increases
in production. Then, following the Great Leap Forward., increased
emphases were placed on industry to provide inputs for the support
of agricultural development. We think that the inevitable results of
such policies were derived demands for intermediate inputs and in-
vestment goods on the part of inland industries and on the part of
agriculture that stimulated output growth in the coastal areas. Thus,
initial development policies favoring the interior and later agricul-
tural policies created derived demands for growth in the coastal area.
It is interesting that just such a counterintuitive result occurred in
Italy during the 1950's when development policies favoring the south
created demands in the north and center that stimulated output in the
two more industrialized regions.33

A third factor possibly aiding the growth of the coastal regions may
have been the campaign for "self-sufficiency" that has received con-
tinuing emphasis since about 1965, although mentioned in the early
1960's. In the production sphere the intent of the campaign is to pro-
duce more locally self-sufficient production centers. For example, if
a city specializes in heavy industry, it is to develop light industry.
Given the skilled labor force and the well-developed industrial infra-
structure in the coastal area. it may have been easier (that is, required
less investment) for the eoastal regions to move ahead in the estab-
lishment of new industries or in the creation of additions to existing
capacity. Further, in this vein one could also speculate that the con-
tinuing demand for new products and new technology has naturally
fallen to the coastal areas to fill, given the coastal area's comparative
advantage in human capital over the interior.

s1 We Are in the Midst of Advancing, op. cit., p. 75.
so Afore than 90 mills were moved Inland from Shanghai during the period 1949-73.

Pekfna Review, Jan. 17, 1975. p. 12.
31 Hoals B. Chenery, "Development Policies for Southern Italy," The Quarterly Journal

of EconOmic8, LXXVI, No. 4 (November 1962), pp. 515-547.
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CONCLUSIONS

In summary, it is our opinion that several factors have led to equal
aggregate output growth despite an investment balance in favor of
the interior. These are input contraints in the textile industry, derived
demands for coastal output generated by inland industries and agri-
culture, emphasis on self-sufficiency and new product output. At our
current state of knowledge about the Chinese economy these opinions
must be considered hypotheses rather than explanations. We have
sketched out, in a rudimentary fashion, the initial conditions in the
coastal and inland regions, Chinese policies with respect to develop-
ment within these regions and the scanty evidence available about
coastal and inland changes. These scanty data have led us to suggest
certain hypotheses concerning the revealed equality in the regional
growth of aggregate gross industrial output. There is little doubt that
some may construe the equal growth since 1957 as indicating a policy
failure on the part of the Chinese Government with respect to the
development of the interior. It seems clear, however, that this is not
the case. Rather, emphasis on the coastal areas for development pur-
poses suggests a pragmatic approach to the full utilization of China's
resources to attain more than one goal. Moreover, if China's leaders
had not adopted the policy of favoring inland areas, China almost
certainly would have developed as a dual economy.



ECONOMIC PLANNING IN THE PEOPLE'S REPUBLIC OF
CHINA: CENTRAL-PROVINCIAL FISCAL RELATIONS

By NIcJioLAs R. LARDY

I. INTRODtUc1ON

The degree of central control of economic planning and resource
allocation is one of the least understood dimensions of post-1949
Chinese economic development. There is general agreement that during
the First Five-Year Plan period (1953-57) the Chinese adopted a
Soviet model of economic planning which emphasized highly central-
ized economic planning and management. As discussed below, this
period was marked by the developmient of vertically organized indus-
trial ministries, centralized determination of relatively detailed phys-
ical output targets for various sectors of the economy, and centralized
control over the distribution of important raw materials and inter-
mediate goods.

However, since the beginning of the Second Five-Year Plan (1958-
62) the Chinese have made a concerted effort to modify this relatively
centralized system of economic planning and management. By intro-
ducing a considerable degree of decentralization of decisionmaking
the Chinese hoped to overcome the deficiencies of the highly cen-
tralized planning system that had developed by the mid-1950's. This
was particularly evident during 1957 and 1958 wshen a series of formal
decentralization directives was issued by the State Council and the
Central Committee of the Chinese Comminlunist Party. These measures
are generally believed to have transferred a broad range of economic
planning and resource allocation powers to the provinces at the ex-
pense of the central planning agencies and central government minis-
tries that had played a dominant role in resource allocation during
the First Five-Year Plan period.

As a result of the decentralization introduced in the late 1950's,
it is now widely believed that centralized economic planning of the
type that prevailed during the First Five-Year Plan no longer exists.
Instead of a nationally integrated economic plan in which major
spatial and sectoral allocation decisions reflect the preferences of the
central political leadership, it is nows widely believed that the direc-
tion of economic development is largely determined through a series
of independently compiled provincial economic plans that reflect the
preferences of provincial economic decision makers. Provincial leaders
are primarily concerned with maxim izimng expenditure and invest-
inent in their own regiois. Each area thus husbands its own resources

and resists transferring significant amounts to the central govern-
ment. As a result there are only minimal flows of real resources

(94)
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between provinces. The ensuing pattern of economic development is
frequently referred to as one of regional self-sufficiency or autarky.1

The purpose of this paper is to examine this regionalist view of
Chinese economic planning in somewhat greater detail, to trace its
logical economic implications, and to attempt to determine whether
or not the.Chinese pattern of development is consistent with these
implications. This analysis begins with a brief summary of the char-
acter of economic planning during the First Five-Year Plan period
and the problems which the reforms of 1957-58 were designed to
correct. This in turn, is followed by an analysis of the nature of the
decentralization introduced by the reforms and an examination of
the empirical evidence relating to the regionalist view of Chinese
economic planning.

The major hypothesis advanced in this paper is that although the
decentralization of 1957-58 introduced a number of economic reforms
that have endured up to the present, these were concerned primarily
with economic management rather than with economic planning and
resource allocation. That is, the center, in order to improve the effi-
ciency of economic planning and management, transferred a broad
range of administrative authority to provincial governments but re-
tained considerable resource allocation and planning powers. An
analysis of central-provincial fiscal relations provides empirical evi-
dence which suggests that the central government continued to exercise
broad planning powers and that this has had a profound effect on the
character of Chinese economic growth. This evidence suggests that
provincial planners have not had a substantially increased role in de-
termining the allocation of the country's economic resources and that,
as a result, economic growth since the decentralization has not been
characterized by a strong pattern of regional self-sufficiency. In fact,
the degree of geographic redistribution of resources carried out by the
Chinese central government is rather striking, particularly when com-
pared with other large, less developed countries such as India.

II. CENTRALIZATION OF ECONOMIC MANAGEMENT, 1953-57

A variety of forces after 1949 led the Chinese to adopt the Soviet
model of economic planning. Foremost among these was the full com-
mitment of the new leadership to the rapid development of China as a
major industrial and military power. They recognized that a rapid
acceleration in the rate of growth could be attained only through a
substantial increase in the rate of investment. The Soviet pattern of
development was perceived as the only viable means for achieving the
required increase in the rate of overall investment and the desired
allocation of an unusually large portion of this investment for heavy
industry.

I This general view Is expressed in a number of studies. See for example, Audrey Donnu-
thorne, The Budget and the Plan in China: Central-Local Economic Relations (Canberra:
Australian National University Press, 1972). Alternative formulations of the regionalist
view of Chinese economic planning emphasize the enhanced role of the military region com-
manders rather than provincial leaders In the resource allocation process. See especially
Jdrgen Domes, "New Course in Chinese Domestic Politiles: The Anatomy of Readjustment,'
Asian Survey 13, No. 7 (July 1971), p. 641.



However, the Chinese adoption of the relatively centralized Soviet
model of economic planning was also partially determined by impor-
tant distributional and equality goals held by the leadership. The first
of these was the desire to begin to realine the geographic distribution
of industry. The leadership considered the inherited pattern of indus-
trial development, in which industrial output capacity was concen-
trated in the Northeast and a few major coastal enclaves, to be the result
of over a half-century of foreign domination of domestic economy.
They were determined to reverse this pattern of industrial concentra-
tion not only because of strategic military considerations, but also be-
cause they believed that growth that led to increasing regional dis-
parities in the level of development in the long run wvas not politically
acceptable. Second, the leadership was committed to insuring a more
equitable distribution of Government services. In large areas of the
country in 1949 there was a virtual absence of health care facilities,
educational institutions, and other important social services.

The existence of substantial interprovincial disparities in the level
of economic development meant that attainment of these distributional
goals would require a relatively centralized system of economic plan-
ning.2 The size of these regional disparities is shown in table 1, which
gives the gross value of industrial output by province in 1952, the eve
of the First Five-Year Plan.3 The central government required a
system of redistributing resources which would assure that the provi-
sion of social services was not dependent on the local resource base.
Similarly they required the means to redistribute investment resources
to alter the pre-1949 pattern of economic growth which was increasing
regional disparities.

2I use the word province to refer to all provincial-level government administrative units,
including autonomous regions and independent municipalities.

3 Ideally one would want to measure interprovincial development differentials with data
on net provincial product. However, the Chinese have never released data of this type.
Although there is a great deal of data on the gross value of agricultural output by province
for the 1950's. this has not yet been systematically compiled. However, a preliminary
examination of this data suggests that an appropriate weighting of industrial and agri-
cultural product would change the overall picture shown in table 1 only slightly. The
ordering of provinces by level of development would change little. The overall size of the
Interprovincial variations would, however, be somewhat reduced since there are greater
interprovincial variations In the industrial sector than in agriculture. Using per capita
industrial output, rather than total output as in table 1, would also change the ordering of
provinces slightly and would reduce the overall size of interprovincial variations. However,
even after this adjustment is made, very substantial interregional development differentials
remain.
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TABLE 1.-GROSS VALUE OF INDUSTRIAL OUTPUT BY PROVINCE, 1952

IMillions of yuanl

Province Rank GVIO I

Shanghai -1 6, 523
Liaoning -2 4,761
Kiangsu - ---------------------------------------------------------- 3 2, 584
Shantung- 4 2, 091
Heilungkiang -5 1, 889
Tientsin -6 1,850
Kwangtung -7 1,745
Szechuan -8 1,649
H --pe- 9 1,342
Chekiang -10 1, 099
Kirin -11 1,090
Hupeh -12 956
Hunan -13 767
Peking -14 715
Shansi -15 643
Anhui -16 631
Kiangsi -17 575
Honan -18 478
Ylinnan -19 444
Fukien -20 414
Shensi -21 381
Kwangsi -22 343
Kweichow -. 23 269
Inner Mongolia --------.------------------------- 24 178
Sinkiang -25 169
Kansu - ------------------------------------------------------------- 26 137
Tsinghai -------------------------------------------------------- 27 36
Ninghsia ----------------------------------------------------- 28
Tibet -29 )

I Coverage of GVIO includes output of utilities and mining in addition to factory output. GVIO values shown are also
inclusive of handicraft output.

2 Data not available.

Source: R. M. Field, N.R. Lardy, and J.P. Emerson, "A Reconstruction of the Gross Value of Industrial Out-
put by Province in the People's Republic of China, 1949-73. Foreign Economic Report No. 8, June 1975,
Foreign Demographic Analysis Division, Bureau of Economic Analysis, U.S. Department of Commerce, 1975.

In response to these considerations, the new Government rapidly
adopted a highly centralized Soviet-style planning system. This sys-
tem provided the mechanisms for redistributing resources to meet the
leadership's goals of balance between inland and coastal industrial
development, improved distribution of Government social services,
and rapid economic growth based primarily on expansion of industrial
output. The specific characteristics of this system of economic plan-
ning are well known to students of both the Soviet and Chinese econ-
omies. Most importantly it depends heavily on the development of
vertical, functional lines of planning and administration as opposed
to horizontal, territorial ones. The nature of this system, particularly
its concentration of resource allocation decisions in the hands of the
center, minimizes the role of subnational governments in economic
planning. In China this was evident in production and supply planning
and in investment planning.

In production planning the central government established overall
goals which, in turn, were broken down into specific physical produc-
tion targets for each sector and branch of the economy. These, in turn,
were disaggregated by each industrial ministry into production tar-
gets for specific enterprises under direct ministerial management.
Provincial governments nominally carried out a similar planning
process for enterprises under local, as opposed to ministerial, control.
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Thus the national economic plan was an aggregation of the plans of
each ministry and the plans of all provinces. The ministerial plans
were nationiwide and covered all enter prises under minister ial managie-
ment regardless of their location. Provincial plans were compiled on a
regional basis but only included enterprises managed by local govern-
ments.

However, the role of provincial goverinments in the planning proc-
ess was severely circumscribed for several reasons. First, most of the
enterprises not directly controlled from the center were in
low priority sectors such as handicrafts or were privately owned.
Many of these enterprises were so small they were not even included
in the planned sector. Prohincial governments actually controlled only
one-fourth of state managed industry.4 Almost all large-scale modern
industrial enterprises were controlled directly by the central govern-
ment and were not incorporated in provincial plans. Second, many
targets that were nominally to be determined by provincial govern-
ments were in fact controlled by the center.5 Central grovernment min-
istries and planning agencies frequently intervened directly to establish
targets for enterprises that were nominally under local management.
Furthermore, once the provincial plan had been fixed, most changes
required advance approval from the center.

Material supply planning was also dominated by vertical adminis-
tration. A system of "unified distribution" of important rav materials
and intermediate goods was used to assure enterprises of sufficient in-
puts to meet specific production targets. These inputs could not be pur-
chased on open markets but could only be obtained through this
bureaucratic rationing system. Naturallv the higher priority central
government enterprises received the bulk of the materials subject to
unified distribution, while locally managed enterprises were generally
starved for adequate supplies.

Finally investment funds were also subject to highly centralized
control. During the last 3 years of the First Five-Year Plan period, 80
percent of all investment funds were channeled into projects under the
direct administrative control of the centers Largely as a result of this
concentration of investment resources, the share of total industry man-
ared by the center increased steadily throughout the First Five-Year
Plan period.

In spite of the general success of this system of centralized planning
in sharply raising the rate of capital formation and in achieving the
desired spatial and sectoral allocation of investment resources, it was
also the source of increasing economic inefficiency. This was due both
to the inherent difficulties of central management of aln economy of the
size and diversity of China's and also because ox increasing local dis-
satisfaction with the higolly centralized system of econolixic manallage-
ment. In the 19,50's half of China's provinces had populations of 20

4 calculated on the basis of diata in First Fire-Year Plan for Derelfopment of the National
L'conomy, of the People's Repiiblic of China in 1958-1957 (Pekina: Foreign Languages Press.
1956). n. 102 and State Statistical Bureau. Tcn Great Years (Peking: Foreign Languages
Press. 1960). pp. 16. 2S.

'This problem is discussed In Chang HsiAnm-san. "Centralization and Decentraltzat.ion in
our National Eeonomic Plan Lendership." Ta kung aoa. Nov. 25. 19F06: Ch en Tisuli.
Further Sfrenztheninc the Alithority of Local Finneilne Aannacoment." T.s ai-rhina. i956.

No. 1. pp. 11-13: HsA Fel-china. "Several Points of Opinion with Recard to the Reform of
Financial Management." Ts'ai-crheCn, 1957. No. 12. pp. 2-5 : Ko Chlh-ta. "Take Seriously
the thorough Implementation of the Financial Policy of 'unified leadership and multilevel
administration.' " Ta kung pao. J.ulv 12. 1956.

7 Hsfn-hua pan-yUeh V'an, 1956, No. 14, p. 7 and 1958, No. 5, p. 9.
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million or more and many are larger than most nations of Western
Europe. The problems of coordination of economic activities over such
a broad area were compounded by the relatively underdeveloped state
of the transportation and communications networks. Furthermore, the
inherited Chinese industrial plant was marked by substantial tech-
nological diversity, even within single industries. As a result central
government ministries could not manage their geographically far-
flung empires with anything approaching a single set of technical
coefficients.

Beginning in 1956 there was a far-reaching discussion of the ap-
propriate degree of central control of economic planning and man-
agement. Mao's speech "On the Ten Great Relations," initiated this
discussion and it was rapidly joined by Hsiieh Mu-ch'iao, the Director
of the State Statistical Bureau; Ma Yin-ch'u, a well-known economist
and President of Peking University; and a large number of others.7

The ensuing discussion revealed a number of specific sources of eco-
nomic inefficiency that arose primarily from the emphasis on vertical,
functional lines of economic planning and management and the con-
comitant virtual absence of adequate horizontal, territorial coordinat-

ing mechanisms.
The absence of horizontal coordination of economic plans on a re-

gional basis was frequently a source of inefficiency and waste. For ex-
ample, it was common for both a central government ministry and a
local government to construct factories in the same area to utilize local
raw materials.8 Since there was no effective means of coordinating these
projects, they competed for the same raw materials. As a result, both
factories operated below capacity. Similarly, central government en-
terprises built their own machinery repair shops and other types of
auxiliary workshops even when existing locally managed enterprises
could have handled the work.9 Comparable problems arose in labor
planning.10 Local labor bureaus, nominally charged with the respon-
sibility of drawing up local labor balances, were unable to effectively
control the hiring of staff and workers largely because they were un-
able to incorporate the labor plans of centrally managed enterprises
in their overall plans.

There, was a similar lack of horizontal coordination in material
supply planning."' Central government ministries during the First
Five-Year Plan period established a network of vertically adminis-
tered supply agencies. At the same time partially overlapping local
supply networks with their own warehouses and commodity reserves
were established by provinces, autonomous regions, and directly admin-
istered municipalities to supply the enterprises that came under their
local management. As a result, commodity distribution within a single
region was fragmented and unnecessarily inefficient.12 Local govern-

I Mao Tse-tung. "On the Ten Great Relations," translated in Chairman Mao Talks to the
People, Stuart Schram. ed. (New York: Pantheon Books. 1974). pp. 61-83. see especially
pp. 71-73: Hsiieh Mu-ch'lao. "Preliminary Opinions on the Current System of Plan Man-
agement." Chi-hua ching-chi, 1957. No. 9, pp. 20-24: Ma Yin-ch'u, My Economic Theory,
Philosophical Thoughts and Political Standpoint (Peking: Finance Publishing House,

8Hal Ch'ii-niao, "Central Government Industry Must Unite with Local Industry,"
Jen-min jih-pao Nov. 16. 1957: Ma Yin-ch'u. My Economic Theory, p. 41.

9 Ch'en Ta-lnn "The Reform of our Country's Industrial Management System," Ching-chi
yen-chiu. 1958. No. 3. p. 34; Ma Yin-ch'u. My Economic Theory, p. 41.

lo Christopher Howe. Employment and Economic Growth in Urban China 1949-1957
(Cambridge: At the University Press, 1971). pp. 115, 133.

11 She 1-san, "A Discussion of the Reform of the Commodity Distribution System," Chi-
hua chin g-chi, 1958. No. 10, pp. 34-36.

19 Ch'en Ta-lun, "The Reform of our Country's Industrial Management System," p. 34.
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ments were unable to coordinate material supplies since a large part
of the system was administered through direct vertical lines from
Peking.

III. THE CHARACTER OF THE CmINEsE REFORMS

Unlike economic reform discussions in the Soviet Union, Eastern
Europe and Yugoslavia, in China there was no serious public consider-
ation of decentralization through the market. There was no school of
economists which advocated that efficiency of economic planning and
management could be improved through a reform of the price system
and greater reliance on the use of markets as a means of allocating
resources among alternative uses. Instead the Chinese discussion
focused almost exclusively on the appropriate degree of administrative
decentralization or what Professor Wiles refers to as "decentralized
command." 13 That is, the central issue of this discussion was to deter-
mine which planning and administrative functions should be retained
by the center and which should be devolved to lower levels of govern-
ment administration.

This focus on decentralized command was also evident in the decen-
tralization directives themselves. While decentralization through the
market inevitably involves the transfer of resource allocation and
other decisionmaking powers to productive units, that is, enterprises
themselves, the decentralization directives announced in late 1957
and in 1958 were concerned almost exclusively with the transfer of
administrative authority to the provincial governments. These sub-
national governments received enhanced powers in the areas of indus-
trial, commercial, and financial management. taxation, price control,
grain management, materials distribution management, and in eco-
nomic planning."

The specific provisions of these reforms are well lmown. In industry
and commerce, most enterprises which had previously been managed
by central government ministries from Peking were transferred to
joint administration by the center and the locality. Provincial govern-
ments were also given increased authority over enterprises that
remained under exclusive central government control. Most impor-
tantly, the decentralization gave provinces the power to formulate
regional economic plans which incorporated all enterprises within the
province. Furthermore the number of commodities subject to unified
distribution by the centrally administered supply system was reduced,
partly by transferring the allocational responsibility for some com-
modities to provincial governments. Provincial planners were now
responsible for allocating raw materials to the remaining central
government enterprises.

Provincial governrrnenits also were (riven expanded financial powvers.
Most importantly, after the decentralization 20 percent of the profits
of enterprises transferred to joint central-local rule were to be re-
tained by local governments for financing local expenditures. Further-
more, provincial governments were to receive increased authority in
arranging their own expenditures. The decentralization also expanded

s P.J.D. Wiles, The Political Economy of Communisnz, (Cambridge: H1arvard University
Press. 1964). pp. 140-146.

14 These decentralization measures were published In the officinl compendium of laws,
Chung-hua jen-min kung-ho-kuo fa-kuei hui-pien, vols. 0-5. The following two paragraphs
are based on these decrees.
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provincial administrative powers in tax management and price con-
trol. It is this seemingly broad transfer of economic power to provincial
governments that has given rise to the regionalist interpretation of
Chinese economic planning.

IV. IMPLICATIONS OF THE REGIONALIST VIEW

The fundamental implication of the regionalist view of economic
planning is increasing provincial inequality. As will be documented
below, during the First Five-Year Plan period, the central govern-
ment through the centralized economic planning and budgetary proc-
ess consistently transferred income and wealth from the well devel-
oped provinces to backward areas. This powerful pattern of central
government redistribution is evident in both the structure of central-
provincial revenue sharing rates and in the regional distribution of
expenditures.

A significant alteration of this pattern of redistribution would have
important implications for the pattern of Chinese social and indus-
trial development. A diminution of the power of the center to extract
proportionately more resources from more developed areas and trans-
fer them to less developed regions would result in a decline in the level
of services provided in the latter areas and a tendency for industrial
growth to become more concentrated in areas of greatest existing in-
dlustrial capacity. Proponents of the regionalist view of Chinese eco-
nomic planning explicitly state or implicitly assume that self-
suifficiency will inevitably lead to increasing inequalities between differ-
ent regions. "Reliance on local resources, whether material or man-
a gerilal, for investment to expand output is inevitably a system of 'to
him that hath, shall be given'." 15

V. THE EMPIRICAL EVIDENCE

A. The First Five-Year Plan Period

As mentioned above, the highly centralized system of economic
management adopted during the First Five-Year Plan period was
used to carry out a substantial redistribution of resources, for both
investment and current noninvestment expenditures, to meet the gov-
ernment's distributional and equity goals. The broad outlines of this
resource redistribution were disclosed in the national First Five-Year
Plan. Somewhat more detailed information was contained in the an-
nual national and provincial economic plans.-e These plans, which
were drawn up primarily in physical terms, specified not only the
distribution of investment resources among different sectors of the
economy, but also the geographic location of many major projects
in industry, transportation, trade, public utilities, et cetera. In addi-
tion they also specified targets for increases in school enrollments and
the development of cultural and other social programs. From these
physical plans it is, of course, not possible to measure the degree of

'5 Audrey Donnithorne. 'China's Cellular Economy: Some Trends since the Cultural
Revolution," The China Quarterly. No. 52 (October/December 1972), p. 613. This view isalso supported by Francoibs Durand, Le Financement du Budget en Chine Populaire (Paris:Editions Sirey. 1965), p. 223.

'6 A comprehensive listing of provincial economic plans and a wealth of other sources ofprovincial economic data is contained in John Philip Emerson, The Provinces of the People's
Republic of China: An Economic and Political Bibliography, (forthcoming).
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resource distribution. There is an insurmountable problem of aggre-
gation because major projects are typically specified by their level
of planned output rather than their expected cost. Furthermore, the
geographic sources of the physical inputs necessary for their con-
struction are not specified.

However, material transfers inherent in these plans are all accom-
panied by monetary payments. The central and provincial budgets
provide the funds to finance the industrial development projects in-
cluded in the central and provincial government plans respectively.
In addition the central government budget includes defense expendi-
tures and outlays for the central governmienlt administrative apparatus
and a limited number of social, health, and educational programs
administered directly from Peking. Provincial budgets finance ex-
penditures for local government administration and most social pro-
grams in addition to the provincial economic development program.
Because the national budget is a unified budget that includes the
revenues and expenditures of the central government as well as the
provinces, it alone can not be used to measure resource flows between
different regions of the country. When the national budget is used in
conjunction with provincial budgets, however, one can begin to meas-
ure the redistribution of real resources which is inherent in the physi-
cal planning process.

The central characteristic of the planning and budgetary process at
the provincial level is the absence of a functional link between the size
of each province's revenues and its expenditures. The first step in this
process is the center's determination of the maximum level of expendi-
tures permitted in each province. This determination is based on the
outlays required to finance the centrally approved provincial economic
development plan and to finance the approved levels of spending for
local government administration and for social services. Central fiscal
control of the latter categories of programs was particularly important
since they were less amenable to direct physical management. After
estimating the total revenues available to each province, the center
calculates a revenue remission rate for every province. These are set so
that each province will be left with just enough revenue to finance the
initially determined level of expenditure. Because of the center's com-
m itment to redlucing the degree of interprovincial inequality, back-
ward provinces typically have low remission rates or may even retain
all of their revenues and receive additional subsidies. while more de-
veloped provinces are allowed to spend only a relatively small portion
of their revenues, the rest being remitted to the central governmnent.

This pattern of highly differentiated revenue sharing rates is shown
in table 2 wvhich gives the rates for provinces listed bv level of indus-
trial cleveloplinel-t. More clevel oped provinces such as Szeehluan. Mian-
gsu. Chekiang. Shantung, and Kwangtuing are required to remit a very
highl proportion of the revenues they collect. In 1956, for example,
these five provinces each remitted about 6O percent of their revenues.
Less developed provinces such as Tsinghai. Tibet, Kansu, Sinkiang,
and Inner Mongolia usually retain all of their revenues and receive
additional sublsidies from the central governmenit to finance their own
expenditures. Through this redistributive mechanism the central gov-
ernment is able to assure that the level of local social services and the
magnitude of investment in local industry and agriculture is not de-
pendent on the volume of resources available within each province.
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TABLE 2.-CENTRAL-PROVINCIAL REVENUE SHARING RATES, 1956 AND 19571

lin percentf

1956 1957

Szechuan 2
Kiangsu 4 ---------
ShantunEg 5------------
Heilungkiang °
K w angtung 7 ............................................
H upeh --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Hopeh 0 (excluding Tientsin) ------------- ------------ ------------ ------------
Chekiang 10
Shansi " -- - - - - - - - - - - - - - - - - -
Hunan 12 -- ..
Honan 13

Shensi '5
Kiangsi '7
Y unnan I . . .. . .. . . .. . .. . . .. . .. . .. . . .. . .. . . .. . .. . .
Kwangsi I ----------------------------------------
Inner Mongolia "-
Kweichow 20 -

Sikian g 23 ---------------------------------------------------------------S ianki a ng 23-
Tsinghai e ------
T ibet 25 --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-62.5 3-50.8
-63.4 -49.2
-59.2 -51.6
-32. 7 3-48. 3
-59. 6 -56.3
-35. 5 3-41. 1
-5.1 -21. 7
-61. 1 -55.0
-11.9 -10.8
-41.0 -39.4
-40. 2 -35. 1
-10.5 -17.6
-23. 5 3-23.4
-34.0. -29.9
-18.7 3 0.
-18.5 +8.6

B -11. 5
-30. 3 -22. 7

2+11.0 ---------. -
+5.2 +7.2

+61. 5 +62.8
26 +70-80 .

I Provinces are listed in descending order of gross value of 1957 industrial output (including handicrafts). Negative
numbers show provincial net remittances to the central government as a percent of total revenues collected by the Province.
Positive numbers show net subsidies from the center as a percent of total provincial expenditure. All percentages are
calculated on the basis of final accounts except as noted. Financial reports are also available for Liaoning, Kirin, Peking,
Tientsin, and Shanghai for this period. However since these areas shared in fewer revenue sources with the central Eovern-
ment, their remission rates are not comparable with those given above.

2 d-Ssu-ch'uan jih-pao, Aug. 24, 1957.
3 1957 final accounts are not available for these Provinces. Number show is calculated on the basis of 1957 budgetary

figures.
4 Hsin hua jih-pao, May 17, 1957, Oct. 16, 1958.
5 Ta-chung jih-pao, Aug. 17,1975, Nov. 3, 1958.
O Hei-lung-kiang jih-pao, Sept. 25, 1957.
7 Nan-fang jih-pao, July 27, 1957.
9Chang-chiang jih-pao, Aug. 27, 1957.
o Hn-pei jih-pao, Aug. 24, 1957, Apr. 27, 1958.
'0 Che-chiang jih-pao, Jan. 25, 1958, Nov. 9,1958.
" Shan-hsi jih-pao, Aug. 27, 1957, Dec. 8,1958.
2 Hsin Hu-nan pao, Dec. 22, 1957, July 4, 1958.

13 Ho-nan jih-pao, Aug. 25, 1957, Jan. 1, 1959.
14 An-hui jih-pao, Sept. 24, 1957, Nov. 10, 1958.
15 Shan-hsi jih-pao, Aug. 30, 1957.
II Chiang-hsi jih-pao, Apr. 1, 1957, July 5, 1958
17 Yin-nan jih-pao, Aug. 17, 1957.
1s Kuang-hsi jih-pao, Aun. 25, 1957, Mar. 15, 1958.
19 Nei-meng-ku jih-pao, Apr. 27, 1957, June 28, 1958.
20 Kuei-chou jih-pao Aug. 15, 1957, Sept. 25, 1958.
2' Kanus Provincial Finance Department, "Ten Great Years of Finance in Kansu, in Chung-hua jen-min kung-ho kuo

shih-nien ts'ai-cheng ti wei-ta ch eng-chiu, Peking, 1959, p.199.
22 Value for Kansu is for the period 1953-57. Annual breakdown not available.
23 Hsin-chians jih-pao, Apr. 18, 1957, Feb. 1, 1959.
24 Ch,ing-hai lih-pao, Aug. 14, 1957, July 6, 1958.
25 Ko Chih-ta, "The Nature of the State Budget in Our Country and Its Function in the Transition Peroid," Ching-chi

yen-chin, No. 3, 1956, pp. 76-77.
25 Value for Tibet is for the period 1952-55. Annual breakdown and values for 1956 and 1957 are not available.

The redistributive powers of the central government are not fully
reflected by the data in table 2. In addition to the redistribution car-
ried out through local plans and budgets, the central government
implements a far-reaching redistributive program through investment
projects undertaken directly by its industrial ministries. These proj-
ects are managed directly from Peking and are not reflected in provin-
cial plans or in provincial expenditures. They are financed by a com-
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bination of remittances from more developed provinces and the reve-
nues collected directly by the central government. Toward the end of
the First Five-Year Plan period about 60 percent of total government
revenues were collected through provincial budgets."7 The remaining
40 percent was collected directly by the central government, primarily
from the profits of enterprises under direct central management. Most
of these directly collected revenues in fact came from the more devel-
oped areas where central government enterprises are concentrated.
Since these revenues are not reflected in central-provincial revenue
sharing rates, table 2 actually understates the degree to which Peking
was able to redistribute resources from rich to poor provinces.

This is brought out most clearly by examining the budgetary role
of Shanghai, the most-developed provincial level administrative unit.
During the First Five-Year Plan period, the sum of revenues collected
directly by the central government in Shalnghai and those transferred
to Peking by municipal remissions, financed almost one-fifth of central
government expenditures. As shown in table 3, a very small proportion
of these revenues, about 6 percent, was returned to Shanghai in the
form of direct central government investment. By and large, the
municipality's revenues were used by Peking to finance central govern-
ment investment programs in other areas of the country rather than
being reinvested in Shanghai to stimulate local economic growth.

TABLE 3.-Shanghai's budgetary role during the first 5-year plan period

[Absolute numbers in billions of yuan]

1. Revenues from Shanghai to the central government 
1- --------------- 17.79

2. Total central government expenditures----------------------------- 101.13

3. 1/2 (percent) -------------------------------------------------- 17.6
4. Direct central government investment in Shanghai 

2- ---------------- 1. 0

5. 4/1 (percent) ----------------------------------------------------- 5.6

' Includes revenues collected directly by the central government and remissions through
the municipal budget.

2 Excludes municipal Investment financed through revenues retained by the municipality.

SOURCES

Line 1-P'an Esfieh-min. "The Development of Industry in Shanghai," Ti-li chih-shih,
No. 7. 1959, p. 304. Chieh-fnnag jih-pao, Nov. 7. 1958.

Line 2-1953-55: To Chib-ta, China's Budget daring the Transition Period, Peking.
Finance Publishing House. 1957. p. 37. 1956: Li Hslen-nien, "Report on the state's 1956
final accounts and the 1957 draft state budget." Hsin-hua pan- yieh k'an, No. 14, 1957. p. 23.

1957 : Li Hsien-nien. "Report on conditions of implementation of the 1957 state budget
and the 1958 draft state budget," Hsin-hua pan-yiieh k'an. No. 5, 1958. p. 9.

Line 4-Chieh fang-jih-pao Aug. 11, 1956, Aug. 28, 1957, Nov. 7, 1958, June 7, 1959.

B. 1958-60

As suggested in section IV, the essential argument of the regional-
ist view of Chinese economic planning is that the far-reaching central
government control over the resource allocation process reflected in

tables 2 and 3 was fundamentally altered by the decentralization in-

17 In 1955 and 1956 provincial governments collected 54 and 60 percent. respectively. of
total national budgetary revenuees. Li Hsllen-nien. "Report on the State's 1954 Final Ac-
counts and the State's 1955 Budget," usin-hua 1iteh pao, 1955. No. 8, p. 28; Li Hsien-nien,
"Report on the State's 1955 Final Account and the State's 1956 Budget," Hsfn-hua pan-
yueh Wan, 1956, No. 14, p. 8.
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troduced in 1958. If provinces after 1957, did gain greater control over
the allocation of resources they collected, the decentralization would
have had a markedly inegalitarian result. More developed provinces
with higher remission rates in the pre-decentralization period would
have vastly increased resources at their disposal which they would
allocate for local expenditure programs rather than remitting to the
center. Because remittances from wealthier provinces would be re-
duced, and because the share of total government revenues collected
directly by Peking fell from about 40 to 20 percent, the center would no
longer have the resources to either subsidize the local expenditures of
poorer provinces or to carry out a redistributive investment program.18
As a result, the most basic implication of the regionalist view of eco-
nomic planning is that the decreased authority of the central govern-
ment over resource allocation would be reflected in a substantial change
in the overall geographic pattern of resource redistribution and even-
tually in the pattern of provincial industrial growth.

However, direct tests of the pattern of provincial expenditures in
the 2 years following the decentralization fail to support this
hypothesis' 9 For example, more developed provinces on the average
were not able to increase their per capita expenditures for social pro-
grams more than less developed provinces. As a result, the ability of
these poorer provinces to provide education, public health, and welfare
services to their populations did not decline as compared with more
developed provinces. Similarly, there was no shift in aggregate in-
vestment expenditures in favor of more developed regions. That is,
richer provinces on the average were not able to increase their shares
of total national investment at the expense of less developed regions.
These tests thus suggest that provincial governments were not able
to increase their control over the resources generated within their own
boundaries and that the central government continued to be able to
carry out a significant redistribution of resources.

An examination of central-provincial revenue sharing rates after
the decentralization helps to explain the apparent absence of any
significant shift of expenditures in favor of more developed provinces.
The revenue sharing rates for 1959 are shown in table 4. The structure
of these rates suggests that despite the economic powers transferred
to the provinces by the decentralization, Peking continued to exercise
highly centralized budgetary controls over provincial expenditures.
Just as in the pre-decentralization period, the central government
strictly controlled each province's expenditures, for both investment
and non-investment programs.

18 The central government collected directly 20 percent of total national revenues in 1958
(actual) and in 1959 (planned). 1o Ling, "Leap Forward, Leap Forward Again-Study
Vice-Premier Li Hisien-nien's Report on the State's 1958 Final Accounts and the 1959 Draft
State Budget," Ts'aicheng, 1959, No. 9. p. 20.

19 A more complete explanation of these expenditure tests and the data on which they
are based is set forth in Nicholas R. Lardy, "Centralization and Decentralization in China's
Fiscal Management," The China Quarterly, No. 61 (March 1975), pp. 33-44.

51-174 0 - 75 - 8
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TABLE 4.-Central provincial revenue sharing rates, 1959

Shanghai'------------80. 2 Honan"--------------22. 0
Li'aoning'2---------- -- -63. 9 Anhui '-------------+30. 7
Szechuan ------------ 33. 2 Shensi'- ........ 17+
Kiangsu6-

----------- 45. 6 Kiangsi'2----------- 17+
Tientsin- ----------- 69.2 Y~innan-±---------- 18. 0
.Shantung -'-------- -- --44. 8 Fukien'------------- I+
HeilUngkiang' -'... .....- 50. 5Inner Mongolia'2 . 17+

Kwanktung 
-
---------- 43. 3 Kansu'2------------ 17+

Hopei"' (excluding Tientsin) __-28. 8 Kwangsi'-........... 17+

Hupeh'------------'-4.2 Sinkiang"-----------+25. 9
Kirin -------------- 27. 4 Kweichow' 5 -

--------- +18. 2
Peking"-------------51. 2 Tsinghai2- ---------- -- 56. 7
(Jhekiang'2-----------'-31. 0 Ninghlsa'2-------------------17+
Shansi"------------ +7. 9 Tibet"-- ----------- +83.5
Hunan 1 

-
------------ 19.6

Provi~nces are listed In descending order of gross value of 1957 industrial output (includ-
ing handicrafts). Negative numbers show provincial net remittances to the center as a
percent of total revenues collected in the province. Positive numbers show net subsidies
from the center as a percent of total provincial expenditures. All percentages are calculated
on the basis of final accounts except as noted.

1 Chich-feang fih-pao, May 18. 1960.
' Ministry of Finance, "Notice on the total amount proportionate remission rates of the

local budgets to the central government budget for the first quarter of 1959." (25 Decem-
ber 1958), Glhunig-ang ts'ei-cheap fa-kuei hui-pica (Compendium of central government
fiscal laws and regulations) 1958. vol. 2, p. 61. (Peking, 1959.)

' Planned revenue sharing rate for the 1st quarter of the 1959 fiscal year. Annual data
not available. For 8 provinces both the planned 1st quarter rate and the actual annual rate
are available. For these 8 the average absolute difference between planned and actual rates
is less than 6 percentage points. Thus the planned 1st quarter rate can be considered a cl6se
approximation of the annual rate.

4 Ssu-ch'uasz jih-pao, May 27. 1960.
'Hsin-hua fih-pao, Dec. 31. 1959.
. T'icn-chin fih-pao, May 27, 1960.
7 Ta-chung jih-pao, May 24, 1959.
8Planned revenue sharing rate for the entire year.

9 Nan-fang fih-pao, Oct. 13, 1959.
"0Ho-pci jih-pao, Feb. 22, 1960.
11 Ch-lis Iih-pao, May 27. 1960.
"2Pci-chingp jih-pao, July 1. 1960.
"3Shan-hsi jih-pao, May 25. 1960.
14 Hsla Hu-non pao, Dec. 23, 1960.
"5Ho-sian fih-pao, Jan. 1. 1959.
'5 An-hut jih-pao, May 13, 1960.
17 Planned expenditures in these provinces were greater than anticipated revenues, result-

Ing in a subsidy from the central government. However, the size of this subsidy In relation
to expenditures Is not known.

's Yfins-nan jih-pao, June 9, 1960.
19 Hitn-chlengpjih-pao, May 30. 1960.

20Kuci-ehoufjih-pao, Dec. 13, 1960.
"1Ch'inp-hai fth-pao, May 21. 1959.
" Hst.tsng flh-pao, May 3, 1960.

Wealthier provinces. with revenues in excess of these approved
expenditures were required to remit the balance to the central govern-
ment. In 1959, 15 provincial level administrative units were in this
position while the other 14 had revenues less than their approved
expenditures and received subsidies from Peking. The resulting cen-
tral-provincial revenue sharing rates reveal the systematic redistri-
butive influence of the center's fiscal program. The most developed
provinces, shown at the top of tab~le 4, had the highest remission rates.
Indeed, all of the provinces which were at or above, the median level
of industrial olltput, with the, exception of Shansi, were required to
remit part of their revenues to Peking. These, remission rates ranged
from 4 to 83 percent. All of the provinces which were below the median
level of development, with the exception of Honan. retained all of
their revenues and in addition received subsidies from the central
government. These subsidies ranged from 8 to 80 percent of total
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provincial expenditures. Although the size of these subsidies is notknown for seven provinces, the trend is unmistakable-higher sub-sidies for the poorer of the less developed provinces.These data, of course, do not support the regionalist view of Chineseeconomic planning. They show that the center continued to extractproportionately more resources from precisely those provinces pre-dicted to have gained the most as a result of the decentralization.Compared with the First Five-Year Plan period, central govern-ment subsidies to backward areas have increased and more provinceshave moved into a subsidy position. Thus this data supports the sameconclusion as the expenditure tests summarized above-that the centralgovernment continued to exercise relatively centralized control ofeconomic planning. This control was used to redistribute a substantialvolume of real resources on an interprovincial basis. In short thereis little evidence of the development of a pattern of provincial self-
sufficiency or autarky.

C. The Post-1960 Period.
The evidence presented above strongly supports the view that theredistributive nature of Chinese economic planning was not signifi-

cantly altered in the immediate postdecentralization years. However,this evidence does not help to clarify the evolving balance of resourceallocation powers between the center and the provinces since 1960.Clearly a number of developments since 1960 could be interpretedas a reduction in the redistributive powers of the central government.
Most important are the charges of regionalism leveled against someprovincial leaders during the Cultural Revolution and continuing
Chinese rhetoric in support of an economic development policy basedon local self-sufficiency. For example, Chiang Jlua the First PartySecretary in Chekiang is reported to have refused to transfer certaincommodities to Shanghai saying "Chekiang is not a colony of Shang-hai." Requests for the transfer of foodgrains to other provinces werealso reported to have been refused on the grounds that feeding oflivestock within Chekiang took a higher priority.-' The campaignfor local self-sufficiency, particularly the verbal emphasis on the devel-opment of local industry, also would seem to suggest an attenuation
of the redistributive role of the center in recent years.2 'These developments naturally lead one to ask to what extent thedegree of central control of economic planning has been altered inthe 1960's and 1970's Does Peking continue to exercise wide-ranging
powers over resource allocation? If so. does it continue to redistribute
resources from more to less developed provinces? Has the degree ofredistribution been as significant as that of the 1950's?

These are difficult questions to answer with the limited informationa vailable since 1960.22 DesD ite the relative lack of data and qualitative
information concerning the evolution of central-provincial fiscal rela-
tions and the planning process I believe it is possible to give a pre-
liminary answer to these questions. There are two major types of

sm Chekiang Provincial Radio, Jan. 13, 1969, cited In Audrey Donnithorne, "China's Cellu-
lar Econony," pp. 616-617.

2' This view has been advanced by several writers. See for example. Harry Harding."Chuna: The Fragmentation of Power." Asian Survey 12. No. 1 (January 1972). p. 5.12 Since 1960 the Chinese have released no national or Provincial data on budgetaryrevenues or expenditures. in addition the Compendium of Fiscal Laws and Regulations,which was published regularly during the 1950's and provided very detailed informatibnon the fiscal system and budgetary process, has not been available since 1959.
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evidence bearing oln the evolution of the redistributive powers of the
central government since 1960. The first is a comparison of the pattern
of provincial industrial growth during the First Five-Year Plan
period with the years since 1965. In addition, there is also recent
evidence on revenue sharing rates between the center and the provinces.

1. THE PATTERN OF PROVINCIAL INDUSTRIAL GROWTH

1952-57

The First Five-Year Plan period was marked by substantial inter-
regional variations in rates of industrial growth, and in general less
developed provinces were the fastest growing.2 3 Ranking 28 provinces
by the level of their industrial output in 1952, of the 14 provinces below
the median level of development, over two-thirds experienced rates
of industrial growth that were above the median rate. This pattern
is reflected in table 5. On the whole this group of poor but relatively
rapidly growing provinces, shown in the first quadrant of table 5,
benefited from favorable fiscal treatment from the central government.
This made available substantially more inputs for local growth than
would have been the case in the absence of central government redis-
tribution.

TABLE 5.-THE PATTERN OF PROVINCIAL INDUSTRIAL GROWTH, 1952-57

Below average level of development Above average level of development
(1952 GVIO) (1952 GVIO)

Above average rate of industrial growth Ninghsia, Kansu, Inner Mongolia, Szechuan, Hupeh, Peking, Liaoning.
1952-57. Honan, Tsinghai, Fukien, Sinkiang,

Shensi, Yunnan, Shansi.
Below average rate of industrial growth Anhui, Kwangsi, Kweichow, Kiangsi- Tientsin, Kirin, Kwangtung, Hopeh,

(1952-57). Heilungkiang, Chekiang, Shanghai,
Shantung, Kiangsu, Hunan.

Source: R. M. Field, N. R. Lardy, J. P. Emerson, "A Reconstruction of the Gross Value of Industrial Output
by Province in the People's Republic of China, 1949-73.' Foreign Economic Report No. 8, June 1975, Foreign
Demographic Analysis Division, Bureau of Economic Analysis, U.S. Department of Commerce, 1975.

On the other hand, over two-thirds of the provinces which were
above the median level of development in 1952 experienced rates of in-
dustrial growth below the median. This group of slow growing im-
portant industrial centers, which includes Shanghai, Kiangsu, Shan-
tung, Chekiang, and Kwangtung, were major sources of government
revenues during the First Five-Year Plan period. However, as we
have seen, they were required to remit the vast majority of these re-
sources to the coffers of the central government. Furthermore, the re-
turn flow of resources to these areas in the form of direct central gov-
ernment investment in most cases was relatively small.

The statistical significance of the patter n of industrial growth shown
in table 5 can be tested using a simple two-way contingency test. The
test supports the view that there was a significant inverse correlation
between the initial level of industrial output and the subsequent rate
of industrial growth. 2 4

23 Average annual rates of provincial Industrial growth during 1952-57 ranged from
33 to 12 percent.

24 At the 10-percent level of significance the calculated X' allows us to reject the null
hypothesis that there tv no relationship between the intlial level of industrial development
and the subsequent rate of Industrial growth.
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TABLE 6.-THE PATTERN OF PROVINCIAL INDUSTRIAL GROWTH, 1965-71

Below average level of development Above average level of development
(1957 GVIO) (1952 GVIO)

Above average rate of industrial Tsinghai, Kansu, Shensi, Honan, Peking, Shantung, Kiangsu, Hopeh,
growth, 1965-71. Kwangsi, HunanSinkiang, Ninghsia, Hupeh.

Anhui.
Below average rate of industrial Kiangsi Yunnan, Fukien, Kweichow, Tientsin, Szechuan. Shanghai. Chek-

growth. Inne; Mongolia. iang, Liaoning, Kwangtung, Heilung-
kiang, Shansi, Kirin.

Source: R. M. Field, N. R. Lardy, J. P. Emerson. "A Reconstruction of the Gross Value of Industrial Output
by Province in the People's Republic of China, 1949-73." Foreign Economic Report No. 8, June 1975. Foreign
Demographic Analysis Division, Bureau of Economic Analysis, U.S. Department of Commerce, 1975.

1965-71

Was this pattern of industrial development substantially altered
by the decentralization? Proponents of the regionalist view have
hypothesized that the decentralization transferred resource allocation
powers to provincial governments, and that this transfer would inevi-
tably lead to relatively faster growth in more developed areas. At
the same time, poor provinces that previously had depended heavily
on central government subsidies in their rates of Industrial growth.
Thus, after the decentralization the Tegionalist view of Chinese
economic planning predicts a substantially strengthened (weakened)
positive (negative) correlation between the level of development and
rate of industrial growth.

This prediction can be tested by comparing the pattern of provin-
cial industrial growth in the post-decentralization years with that
during the First Five-Year Plan period. The pattern of provincial
industrial growth during 1965-1971 is shown in table 6.25 In broad
terms the pattern did not differ from that of 1952-57. In general,
there continued to be substantial inter-regional variations in rates
of industrial growth and an inverse relation between level of develop-
ment and rate of growtll.2 6 Again, of the provinces where industrial
output was initially below the median level, about two-thirds had
above median growth rates. This group included many provinces
that had also been less developed but rapidly growing during
1952-57-Ninghsia, Tsinghai, Kansu, Shensi, Honan, and Sinkiang.
Of the more developed provinces, about two-thirds experienced rates
of growth that were below the median level. Most of this group was
also slow growing during 1952-1957.

Of course, the pattern of provincial industrial growth in 1965-71
is not precisely the same as that observed during the First Five-Year
Plan period. For example, among the provinces with above median
levels of industrial output, Kiangsu and Shantung have moved from
the low to the high growth category, while Liaoning has moved from
the high to low growth rate category. However, there has been no

I have used provincial industrial growth rates for the period 1965-71 to maximize
the sample size and facilitate comparison with the pattern of growth In 1952-57. Reports
of provincial Industrial growth in the last few years frequently use 1965. the year before
the Cultural Revolution. a the base year for comparison. Furthermore I have used pro-
vincial industrial output In 1957 as the measure of initial level of development because
the 1965 values are available for fewer than 20 provinces. However this may not introduce
any bias. Only 1 pair of Provinces crossed the median level of development during a period
of similar length. 1952-57.

2 During the 1965-71 period the average annual rates of provincial industrial growth
ranged from about 23 to 7 percent.
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significant shift of provinces toward the configuration suggested by
the regionalist view of Chinese economic planning-the combination
of rapid growth with high levels of output and slow growth with low
levels of output.

Implications of the growth rate pattern

What are the implications of the pattern of provincial industrial
growth in the 1950's and 1960's for the redistributive powers of the
central government? There are a number of reasons for believing that
in the absence of central government redistribution there would tend
to be a positive correlation between level of development and rate of
growth. If each area had the same incremental capital-output ratio,
an equal rate of return on existing capacity, and equal access to labor
and other factors of production, we would expect provinces to grow
at roughly the same rate. However, there is every reason to believe
that these conditions did not generally apply and that more developed
provinces enjoyed significant advantages. Incremental capital-output
ratios in more developed regions were lower, on the average, than in
less developed areas where the existing industrial infrastructure was
less adequate. Furthermore, existing centers of industry enjoyed sub-
stantial comparative advantages from their disproportionate concen-
tration of skilled manpower and their greater access to modern tech-
nology. They also enjoyed economies of scale and some locational ad-
vantages. Due to peculiarities of Chinese industrial product pricing
policies it is also likely that the rate of return on existing capacity in
more developed provinces was substantially higher than that in less
developed areas. Jeffrey Williamson's study of the relationship be-
tween the level of development and rate of growth also supports the
view that richer provinces would be relatively faster growing in the
absence of central government redistribution.2 7 Using both time series
and cross section data for a number of countries, he found that the
early stages of national economic growth tend to be associated with in-
creasing regional disparities in the level of development.

In short, if provincial governments had been able to retain and re-
invest all of the revenues generated in their own areas, there would
tend to be a positive correlation between initial level of development
and the rate of growth. However, as shown in table 5 during the First
Five-Year Plan period such a relationship did not exist and, in fact,
more developed provinces on the whole experienced relatively slow
rates of industrial growth. Table 6 shows that this general pattern con-
tinued during the period 1965-71. The absence of a substantial change
in the pattern of provincial industrial performance between these two
periods suggests that the matrix of economic forces influencing rela-
tive provincial performance was not substantially altered by the de-
centralization. This tends to support the view that the redistributive
nature of central government economic planning has not changed sig-
nificantly since 1960.

This indirect evidence from the pattern of provincial industrial
growth is only suggestive. It is however supported by scattered direct

27 Jeffrey G. Willlamson, "Regional Inequality and the Process of National Development:
A Description of the Pattern," Economic Development and Cultural Change, 13, No. 4,
part 2 (July 1965).
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evidence of the continuing redistributive role played by the central
government. This evidence comes both from recent interviews of West-
ern visitors to the People's Republic of China and fragmentary data
released by the Chinese.

2. CENTRAL-PROVINCIAL REVENUT SHARING SINCE 1960

Provincial governments continue to play a significant role in reve-
nue collection after 1960. In 1972 they collected 80 percent of all
government revenues-the same share as in 1958 and 1959.28 Given
this continued preeminence of provincial, as opposed to central, reve-
nue collection, the degree of central government control of the eco-
nomic planning process can be measured by the degree of differentia-
tion in central-provincial revenue sharing rates. That is, the central
government will not be able to redistribute a significant volume of
resources from developed to backward areas unless it succeeds in ex-
tracting proportionately greater resources from the former.

Incomplete evidence suggests that the pattern of central-provincial
revenue sharing established in the 1950's (shown in tables 2 and 4)
continues in the 1960's and 1970's. More developed provinces still give
up a disproportionately large share of the revenues they collect while
poorer provinces retain all of their revenues and also receive additional
subsidies from the center. Although comprehensive information on
these rates is not available, specific rates for several provinces were
obtained by Professor Robinson and others on a recent visit to the
People's Republic. These rates are shown in table 7.

TABLE 7.-CENTRAL PROVINCIAL REVENUE SHARING RATES, POST-19601

Revenue
shari ng

rate
Province Period (percent)

Shanghai2 -1972 -90
Liaoning 2- 1972 -82Kiangsu 2 1972 -70
Inner Mongolia -1972 (3)
Kwangsi '- 1972
Sinkiang - 1972
Ninghsia - 1972
Tibet ------------------------------------------------------------ 1960-73 > +50

Provinces are listed in descending order of gross value of 1972 industrial output (including handicrafts). Negative
numbers, with the exception of Shanghai, show provincial net remittances to the center as a percent of total revenues
collected by the province. For Shanghai the remission rate is inclusive of central government investment. (See footnote
69 for discussion of Shanghai.)

2Joan Robinson, "Economic Management in China" (London: Anglo-Chinese Educational Institute, 1975), p. 30; Roland
Berger, "Financial Aspects of Chinese Planning," Bulletin of Concerned Asian Scholars 6, No. 2 (April-August 1974), p. 18.

3 Indicates that the province retained 500 percent of its revenues and in addition received a net subsidy from the central
government but that the size of this subsidy in relation to expenditures is not known.

4 New China News Agency, Peking, Sept. 22,1974, in "Survey of People's Republic of China Press," Oct. 7-55, 1974, p.
27. This source states that over 3 of all expenditures in Tibet during this period were financed from central government
subsidies.

Shanghai, the most important industrial center, remits 90 percent
of its revenues. 2 9 Liaoning and Kiangsu, the second and third most
important industrial provinces in the early 1970's, also remit the vast

28Joan Robinson, Economic Management in China (London: Anglo-Chinese Educational
Institute, 1975), p. 29.

23 This figure, unlike the rate for Shanghai in table 4, Is inclusive of central government
investment. This means that the actual outflow of revenues from the municipality is greater
than 90 percent but that this is partially offset by direct central government investment in
Shanghai. The comparable revenue sharing rate for Shanghai in 1959 inclusive of central
government direct investment is -76 percent.
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majority of their revenues. Their remission rates, 82 and 70 percent
respectively, are substantially above those of 1959. The five autono-
mous regions, still among the least-developed areas of the country,
retain all of their revenues and receive additional direct subsidies
from the central government. For Tibet, independent sources indicate
that this subsidy has been equivalent to more than 50 percent of the
region's total expenditures since 1960. In short, the pattern of central-
pirovincial revenue sharing suggests that the central government con-
tinues to utilize its planning powers to redistribute considerable re-
sources from rich to poor areas. A comparison of table 7 with tables 2
and 4 suggests that the general magnitude of this redistribution is
as great in the early 1970's as it was in the 1950's.

The continued pattern of central government control of economic
planning is also supported by data on the ratio between investment
and total budgetary revenues released by the Chinese. Accumulated
capital (chi-lei tzu-chin) is the term used for total budgetary revenues
originating in a region, irrespective of whether they are collected bv
the center or the locality. The ratio of investment to accumulated
capital for a province is thus a measure of the extent to which the
area is successful in channeling its revenues into capital investment
projects that will contribute to its further economic growth. Nation-
ally this is simply the ratio of capital investment in all sectors to
total national budgetary revenues. During the First Five-Year Plan
period it ranged from a low of 29 percent in 1954 to a high of 48
percent in 1956.30 In Shanghai, however, most revenues were remit-
ted to the center and did not flow back as central investment. As a
result, the ratio of investment to total budgetary revenues for the
First Five-Year Plan period, as shown in table 8, was only 7.25
percent.

Shanghai has recently released comparable data for the entire
twenty-five year period 1949-1973. The ratio during this period, shown
in table 8, was 6.7 percent. These ratios support two points. First, the
large outflows of revenues from Shanghai is not limited to 1959 or
1972, the years shown in tables 4 and 7, but has been a consistent
pattern since 1949. Secondly, the similar size of the ratios for 1949-73
and 1953-57 suggests that since the decentralization of the late 1950's
Shanghai has not been able to increase its control over the allocation
of the revenues it generates.

TABLE 8.-TOTAL REVENUE AND INVESTMENT IN SHANGHAI

[Absolute numbers in millions of yuanj

1953-57 1949-73

1. Total investment - 1,371
2. Total budgetary revenues a -18, 900 (X)

3. % (percent) 4 -7.25 6. 7

I Chieh-fang lih-pao, June 7, 1959.
Not available.

a P'an HsUeh-min, "The Development of Industry in Shanghai," Ti-li chih-shih, No. 7,1959, p. 304.
4 1953-57 calculated. 1949-73 New China News Agency, Sept. 28, 1974, in Foreign Broadcast Information Service,

Daily Report PRC, Sept. 30, 1974, p. G3.

50 Calculated from data in Ten Great Years, pp. 21, 56.
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D. Suwnmmry

The statistical tests advanced in this paper suggest that the decen-
tralization measures introduced in the late 1950's did not have a signif-
icant impact on the ability of the central government to control the
overall distribution of economic resources. Peking continued to use its
control to pursue important economic goals, particularly the redistri-
bution of investment resources and the subsidy of social expenditures
of less developed areas. As a result the pattern of economic growth
since the late 1950's is not one characterized 'by regional self-sufficiency
and increasing inter-provincial inequality.

However, this empirical evidence allows us to draw conclusions
with regard to the degree of central control only at a highly aggregated
macroeconomic decisionmaking level. Clearly, this leaves room for
possibly significant increases in local authority of a type that could
not be reflected in the highly aggregated indicators presented above.
In fact, considerable evidence suggests that the decentralization intro-
duced in the late 1950's has increased local administrative responsibil-
ity and generally enhanced the economic powers of local governments
and has contributed to improved economic efficiency.

VI. MUE LEGACY OF THE 1958 DECENTRALIZATION

Economic planning since 1958 has been marked by considerably more
flexibility than in 1953-57. This has come about both because of the
expansion of the scope of provincial economic plans and because of
more flexibility in plan implementation. The expanded scope of pro-
vincial plans is the result of the widespread implementation of joint
management of enterprises by the center and the localities since 1957.
Increased flexibility in plan implementation has been facilitated by
less centralized control of the system of commodity distribution, which
also dates from the late 1950's.

Most of the enterprises transferred to provincial management in
1958 and 1959 were put under what is known as "dual leadership"
rather than pure local administration. Under this system an enterprise
is managed jointly by a central government ministry and the relevant
local government, usually a province or a municipality. Although
the center plays a major role in the determination of the plans of
these enterprises, under the system of dual rule these enterprise plans
are now incorporated into the plan of the relevant province as well.
Thus, the widespread implementation of dual rule has increased the
ability of local governments to carry out horizontal, geographic co-
ordination of economic activities compared with the First Five-Year
Plan period when these enterprises were managed completely 'by the
center. For example, local labor bureaus are better able to coordinate
the supply of labor within their administrative areas since enterprises
under dual rule are now included in the local labor plan. This has im-
proved labor planning within a given region compared to the First
Five-Year Plan period when these enterprises operated independently
of local labor bureaus in their hiring. Local governments also have a
greater role in the coordination of material supplies within their re-
gions. This has resulted in a reduction of the previous overlapping be-
tween the central -and local distribution systems within a given area.

Economic planning since 1958 has also given local planners more
freedom in determining the details of enterprises' product mix and in
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making the actual arrangements for meeting production targets. There
is also somewhat greater local authority to change targets during plan
implementation than during the First Five-Year Plan period when
many more adjustments had to be centrally approved.

In spite of this increased role for local governments, there
has been a substantial central government control of planning
of production, commodity supply, and investment. The system of
dual rule preserves a substantial role for the central government min-
istries and planning agencies. This was in fact alluded to by Chou En-
lai when he first discussed the dual leadership formula for managing
industrial enterprises as a means of enhancing local economic power.
In his speech to the Eighth Party Congress in the fall of 1956 Chou ex-
plained that in some cases the center was to continue to play "the main
role" while in others the local government was to assume greater re-
sponsibility. 31 However Chou did not specify how this determination
would be made. In practice the key production targets for most enter-
prises are still apparently determined primarily by the central govern-
ment ministries.

Similarly, although dual rule is linked to the sharing of enterprise
profits by the center and the locality, this has not substantially en-
hanced local financial autonomy. The center continues to control ag-
gregate provincial expenditures and enterprise profits are simply one
of many revenue sources that are shared to provide financing for these
approved expenditures. This continued control of provincial expendi-
ture has been the key mechanism used by the center to control the dis-
tribution of fixed investment since the late 1950's. Since enterprises
are still required to remit their profits and depreciation funds to the
state, virtually all industrial investment depends on direct budgetary
allocations. Up to 1958 the center controlled the sectoral and geo-
graphic distribution of investment largely through the budgets of its
own ministries. Under the system of dual rule, investment allocations
are financed through provincial budgets and are thus considered part
of local rather than central government expenditures. However, the
center continues to determine the overall sectoral and geographic dis-
tribution of investment funds, although this is now carried out through
control of provincial expenditures rather than by more direct control
of ministerial expenditures. Thus although dual leadership has re-
sulted in an enhanced role for local economic coordination and ad-
ministration, the center retains control over important economic levers.

Similarly, although the decentralization led to a considerably more
relaxed system of commodity distribution, the center retains the means
to determine the overall distribution of commodities. In 1959 the num-
ber of raw materials and intermediate goods subject to unified distri-
bution by the state planning agencies and central government minis-
tries was cut back by about two-thirds, to approximately the number
of commodities centrally distributed in 1956.32 Provincial governments
were to exercise increased authority in the distribution of all com-
modities, but particularly those no longer subject to unified central
allocation. However, at the same time the central government author-
ized central planning agencies and ministries to convene material al-
location conferences to exercise continued indirect control over the

at Chou En-lat. "Report on the Proposals for the Second Five-Year Plan for the Devel-
opment of the National Economy," in Eighth National Congress of the Communist Party oJ
China (Peking: Foreign Languages Press, 1956). vol. 1, p. 311.

92 She I-san, "A Discussion of the Reform of the Commodity Distribution System," p. 35.
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distribution of commodities which were now being distributed by pro-
vincial governments.-

Material allocation conferences have emerged as a particularly im-
portant means of administering commodity distribution in the 1960's
and 1970's.3 4 Meetings are convened once or twice a year to bring to-
gether suppliers of important raw materials and intermediate goods
with major enterprises which require these goods for meeting their
production targets or investment plans. Significantly, however, these
meetings are typically arranged on a functional, vertical basis rather
than on a geographic basis and national planning agencies and minis-
tries play a key organizing role. Thus they bring together all major
suppliers and users of certain commodities from all over the nation
rather than suppliers and users of all commodities within a single
geographic region. Although there is little information available on
how the actual contracts between enterprises are arranged at these con-
ferences, the continuing role of national agencies and the branch lines
of administration suggest that these conferences provide a mechanism
for continued central government control of inter-provincial transfers
of resources.

VII. SUMMARY

The system of economic planning and management introduced in the
late 1950's is perhaps most usefully understood as a combinat ion of
relatively decentralized day-to-day management combined with rela-
tively centralized control of most basic resource allocation decisions.
The widespread implementation of dual rule and the resulting enlarge-
ment of the scope of provincial economic plans has increased the ability
of local governments to carry out a horizontal, geographic coordina-
tion of economic activities. However, the center has maintained control
of many basic resource allocation decisions. This control is used to in-
sure a high rate of overall investment, to allocate a large share of in-
vestment resources to the producer goods sector, and to achieve im-
portant equity and distributional goals.

The success of the Chinese planning and fiscal system in carrying out
substantial geographic redistribution stands in contrast to India, an-
other large state with a commitment to reducing inter-regional dis-
parities. 3 5 Unlike the Chinese case, where all tax rates are set nationally,
Indian state governments have some independent tax authority, giving
rise to substantial inter-state variation in tax effort. Furthermore, the
Indian planning and fiscal system does not contribute substantially to
a reduction of inter-regional inequality. Poor states do not receive
proportionately larger amounts of federal shared taxes and other forms
of federal aid. The Chinese case, by contrast, is marked by greater uni-
formity in tax effort and a substantial redistribution through the fiscal
and planning system.

3 State Council, "Several Regulations Concerning the Improvement of the Materials
Distribution System," Sept. 24, 1958, Compendium of Laws and Regulations of the People's
Republic of China, vol. 8, p. 100.

84 Barry Richman, Industrial Society in Communi8t China (New York: Random House,
1968). pp. 712-718.

f Thomas J. Eapen, "Federal-State Fiscal Arrangements in India," in Revenue Sharing
and Its Alternatives: What Future for Fiscal Federalism? Joint Economic Committee, U.S.
Congress, 1967, vol. 1. p. 471.
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COMMENTARY*

The quality of man's environment is usually impaired by man him-
self. He does this in two basic ways. First, by reproducing and thereby
increasing the pressure of people on a given and finite land area; and
second, by his determination to improve the economic and social con-
ditions under which he lives through the utilization of scientific and
technical knowledge as it becomes available to him-that is, "develop-
ment." When the concern is limited to population density, environ-
mental problems are essentially limited to sanitation, but with develop-
ment and industrialization, a wide range of new hazards to environ-
ment is created. It should therefore be instructive to look at the
People's Republic of China, where the world's largest population and
impressive industrial development combine to create conditions that
could, potentially, cause serious environmental degradation. There is
another important reason to consider China's policies and programs
as they relate to environment. Rightly or wrongly she has a reputation
for having a real concern for the well-being of the individual and, in
this regard, for following a course of economic development that has
not ignored its consequences on environment. This paper will attempt
to examine China's policies relating to the environment, to consider
how successful she has been in implementing them, to look at the eco-

1 should like to express my thanks to Leon Slawecki of the Council on Environmental
Quality for his comments and suggestions.
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nomics of the problem, and finally, to comment on whether China will
succeed in avoiding the environmental problems currently afflicting
most Western industrialized nations.

China at the United Nations Conference on the Human Environment

As a backdrop to the review of China's domestic policies and pro-
grams in the environmental field, it is interesting to review the stance
she has taken and the image she has projected to the international
community.

The growing awareness on the part of the nations of the world
regarding the accelerating degradation of the earth's environment
culminated in a 2-week United Nations Conference on Human En-
vironment, which took place in Stockholm in June 1972 and which
was attended by 113 nations-in itself a significant milestone. Al-
though one might reasonably assume that a conference whose aim is
to improve the various aspects of man's relations with his physical
surroundings would be apolitical enough to produce considerable
unity even among representatives of diverse political and economic
systems, this was not the case. Dissensions dominated the discussion
both in and out of the official meeting.

In the consideration of environmental problems, just as in most other
fields, there was a very fundamental difference in perspective between
the rich and the poor countries-the developed and the developing
countries. It was well summarized by Indira Gandhi when she wrote
that "The rich countries may look upon development as the cause of
environmental destruction, but to us it is one of the primary means of
improving the environment for living, of providing food, water, sani-
tation and shelter, of making the deserts green and the mountains habit-
able."' And Maurice Strong, the Executive Directors of the United
Nations Environment Program, presented the difference more graph-
ically: "To a man faced with immediate starvation and other diseases
of poverty, the risks he runs from contamination of the seas or the
atmosphere seem so remote as to be irrelevant. To him factory smoke
smells of money-and of jobs and needed consumer goods. And what if
fly ash and sulfur dioxide afflict the surrounding area?"' In other
words, the less developed countries (LDC's) are not prepared to ac-
cept the urging of the industrialized nations not to repeat their same
mistakes, but to consider the problems of environment during the proc-
ess of development rather than later when polultion becomes too diffi-
cult to manage. The LDC's are generally much more interested in de-
velopment per se which, they feel, is the only way to bring material
benefits to the population and they maintain that air and water pollu-
tion is a reasonable price to pay for such development. Furthermore,
they attest that it is the rich who disturb the ecology and pollute the
world, pointing out that one-third of the world's population consumes
85 percent of its resources, and quoting the estimate that a newborn
child in the United States uses 25 times more of the world's resources
than does one born in Asia, Africa or Latin America. The pollution of
primary concern to LDC's is that of human misery due to poverty,

'Indira Gandhi, "The Unfinished Revolution," Bulletin of the Atomic Scientist, Septem-ber 1972.
2 Maurice F. Strong, "One Year After Stockholm," Foreign Affairs, July 1973, p. 691.
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malnutrition, disease, poor housing and illiteracy. These, they say, are
the immediate problems of the third world, maintaining it would be
both expensive and premature to alter national priorities in order to
establish environmental standards urged by the West. No wonder it has
been suggested that "to preach ecological prudence to an Asian or
African leader would be tantamount to advising Mao Tse-tung to in-
vest in the stock market." 3

Dedicated environmentalists appreciate the argument but resent the
attack on their motives. They point out that industralization along
traditional lines does not necessarily solve the problems of poverty and
misery among the masses. Rather, it tends to increase the gap be-
tween the poor, who suffer the most from social disintegration while
benefiting the least from high-consumption-industrial goods, and the
rich minority, who do profit from this type of development. Industrial
pollution should not be considered a status symbol as LDC's leaders
tend to believe. Aid for development should be continued, but local
conditions and needs must be considered and the development under-
taken within a more traditional framework. In other words, in re-
sponse to the LDC's, it is possible to pursue development in a way that
would minimize environmental risk.

Since the Cultural Revolution in 1966 representatives of the People's
Republic of China had attended only a few scientific conferences
and their participation, for the most part, was passive. There was
understandable pleasure, therefore, on the part of the other coun-
tries when word came that China would be participating in the
Conference on the Human Environment-the first major U.N. con-
ference following her admittance to the U.N. (In a dispute over
East Germany's unsuccessful attempt to gain admittance to the Con-
ference, the Soviet Union ended up by boycotting it.) Because of
China's reputation for concern for the quality of the environment
and of human life, many felt that China would be a constructive con-
tributor to the conference, able to suggest new solutions for many of
the world's environmental problems. Those familiar with China's
international tactics, however, predicted-correctly, as it turned out-
that the dichotomy between the LDC's and the advanced nations was
ideally suited for political capital, not to be passed up by Peking.
Although a 27-nation Preparatory Committee (excluding China, who
was not yet a member) spent 2 years on a carefully drafted United
Nations Declaration on the Human Environment-one that was
thought to be acceptable to all the participating nations-China's first
parliamentary move at the conference was to call for the creation
of a committee consisting of all 113 participants to review this draft
and to consider China's 10 formal amendments to the Declaration.
Actually most of the points made by China were not that different
from the original sections of the Draft Declaration; they were simply
restated in the inimicable style used by China when addressing the
international community. An example of her intemperate language
and her effort to politicize the conference was contained in Point 3
of the declaration:

We hold that the major social root cause of environmental pollution is capi-
talism * * * seeking high profits, not concerned with the life or death of people,

I Richard A. Falk, This Endangered Planet: Prospects and Proposals of Human Sur-
vival (New York, Random House, 1971), p. 30.
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and discharging poisons at will. It is the policies of the superpowers that have
resulted in the most serious harm to the environment. The U.S. has committed
serious abuses in Vietnam, killing and wounding many of its inhabitants. * * *'

Such attacks on the superpowers-often including completely
irrelevant issues-garnered considerable support of the Third World
nations. Also supported by the LDC's was China's insistence that the
conference unequivocally affirm national sovereignty and the complete
autonomy of each nation with respect to environmental standards-a
point most upsetting to the environmentalists who believe in the
philosophy that ecological networks inevitably cross national lines-
"only one earth"-than to the representatives of governments.

Without detailing the heated disagreements prompted by China's
introduction of what many considered to be extraneous issues (such
as America's use of defoliants and mass-destruction weapons in Viet-
nam), it is enough to note that China's resolutions did not wreck the
conference as feared. After almost a week of secret meetings, the
Working Group managed to come up with a compromise acceptable
to the Conference, and the Conference did eventually accomplish,
basically, three major goals: (1) It approved a 7-point Declaration
on Human Environment; (2) It approved 26 principles and 109
recommendations as part of the Action Plan for the Human Environ-
ment; and (3) It recommended the establishment of a new institution
to coordinate environmental activities (United Nations Environmental
Program [UNEP] in Nairobi, Kenya).

That China's rhetoric at the Stockholm Conference was not what
might be considered constructive is not to suggest she had nothing to
contribute to the forum. On the contrary, although China's experience
with problems of environment has been uneven, she has nevertheless
done much to promote a healthful environment and has done it in ways
that are different enough to warrant study and consideration, particu-
larly by other developing countries. In Stockholm, however, China's
goal was to gain worldwide attention, to stress once again that "poli-
tics are in command" and to woo the sympathy of the developing
countries by pointing out that environmental problems are solely the
result of overconsumption and social and economic injustice as prac-
ticed by the advanced nations of the world.

HEALTH AND SANITATION

Because of the size of China's population and the incredibly poor
conditions under which the people lived prior to 1949, the new regime's
primary concern was not with fancy ecosystems-a distant concept of
trivial priority-but rather with the simple and immediate require-
ments of improving the human environment at its most basic level. It
was not with toxic materials released into the air and water or prob-
lems created by the indiscriminate use of energy and abuse of resources,
but rather with living conditions in general and most specifically with
problems relating to sanitation and public health. It is here perhaps
more than in any other field that China has achieved the type of suc-
cess to be envied not only by all the developing countries but also by
many of the industrially advanced nations.

' Stockholm Conference Eco, June 13, 1972, p. 5.
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The Mass Camrpaigns

All visitors to China are duly impressed 'by the cleanliness of the
country. What they are seeing are the results of a long and difficult
struggle which 'began in the early 1950's and that is still going on.5

Environmental sanitation was recognized as the single most important
health problem in China, and prevention, rather than cure, as the prac-
tical approach to solving it. Chairman Mao called the people to "get
mobilized, pay attention to hygiene, reduce disease, and improve health
conditions"-and the first of many mass campaigns was on its way.
Responding to both moral incentives and political pressures, hundreds
of millions of people set out to clean up the country and learn the basic
facts about sanitation, from washing hands, to the sanitary preparation
of food, to the maintenance of clean homes and hygiene of the individ-
ual and the household. The cleanup campaigns involved all the mass
organizations-such as trade unions, the Communist Youth League
and women's federations-and were supported by all forms of prop-
aganda from newspapers and radio broadcasts to lantern slides,
posters, exhibitions, mass rallies, and so forth Although a more con-
ventional 'battle against disease was also waged by "epidemic preven-
tion stations" which were established throughout the country to con-
duct massive immunization programs and by medical researchers in
hospitals and at the institutes of the Chinese Academy of Medical
Sciences, practical considerations led the leadership to oppose "the
erroneous viewpoint that large sums of money, more chemicals and
apparatus and numerous experts are needed to improve sanitary con-
ditions" ' and to place major emphasis on the organization of intensive
mass participation in sanitation.

One aspect of the early campaigns which received the most waggish
publicity outside China was the goal to exterminate all flies, mosquitoes,
rats, and sparrows. Few observers believed that the four pests or "four
evils" could be eliminated in the first place, and some of the fantastic
statistics reporting success in terms of numbers or 'weight of the "kill"
usually elicited only smiles. China did, however, mobilize every house
hold for this task and over the years managed essentially to achieve
the impossible and rid the country of these pests and at the same time
to "raise the people's consciousness with regard to the need for general
cleanliness." As a matter of fact, the successful reduction of the
sparrow population resulted in an unforeseen disruption of the natural
equilibrium of the environment. The annual grain available for human
consumption was initially increased as anticipated, but the campaign
did not take into consideration the service the sparrows perform by
eating injurious insects. The insects multiplied and the losses of grain
increased. Belatedly, after most had been killed., sparrows were pro-
claimed "rehabilitated" and deleted from the "four evils" list; their
place was taken by bedbugs or other vermin-depending on local
conditions.

Parasitic diseases, such as schistosomiasis, malaria, kala-azar,' and
hookworm, which affected the health and lives of literally hundreds

5 For a detailed discussion of developments in health and sanitation. see: Leo A. Orleans,
Health Policies and Services in China, 1974, report to the Subcommittee on Health, U.S.
Senate, March 1974.

6 New China News Agency, Feb. 12. 1958. hereafter referred to as NCNA. Unless other-
wise specified, all NCNA reports are from Daily Report: China, published by the Foreign
Broadcast Information Service, hereafter referred to as FBIS.
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of millions of people in China, were also attacked through education
and mass mobilization. Probably the best example of the efforts may
be seen in the fight against schistosomiasis which, in the past, affected
entire communities in some of the counties along the Yantgze River.
People were urged to "bury, burn, boil, and chemically dispose" of
the snails that carry the disease-and they did. Where but in China
could the authorities of just one province (Anhwei) mobilize 1.5 mil-
lion persons to spend 20 million man-days in such a task over a period
of just several months? " And Anhwei is not an imusual province, nor
was that year, 1956, an unusual year.

Since the first "Patriotic Health" movement in 1952 and the sub-
sequent "shock attacks" in support of whatever health projects were
considered at the time to be most important, there was never a letup
on the "Keep China Clean" program. Even now, the slogan is "grasp
the patriotic health movement several times a year"; it is a regular
practice to launch the "autumn health movement" and the "spring
cleaning movement" to remind people to keep themselves and their
homes clean, to continue the battle against the four pests, and to
strengthen the controls over drinking water and foods and the dis-
posal of human excrement. Thus, every spring and fall reports from
China tell us of the millions of people who have participated in the
cleanup in every city and commune, providing statistics on the tons
of garbage and trash cleared away, the length of ditches and sewer
pipes that were cleaned, the number of mosquito-breeding grounds
that were "handled," and so forth.

Control and Disposal of Night Soil

The ignorance and low level of personal 'hygiene and the wide-
spread use of animal and human wastes as fertilizer, combined to
make fecal-borne diseases primary causes of death in rural China.
Schistosomiasis, hookworm, kala-azar, and many other parasitic dis-
eases thrived under conditions where:
people were poor and lacked sanitary knowledge. Farmers were working in the
fields barehanded and barefooted. Children stooled freely. The fresh manure
was used as fertilizer. All these factors caused the epidemic conditions.8

The collection of both rural and urban fecal material and its spread
over most of China's agricultural lands resulted in a pollution of the
fields that made it impossible for people to avoid infection.

After 1949, the control and disposal of night soil became another
major responsibility of the health and sanitation personnel. An ex-
tensive education program was initiated to teach people the danger
of contact with raw excrement. Literally millions of newly covered
latrines were built and covered cesspools were dug for the collection
of human and animal waste on the outskirts of villages. An effort was
made to distribute chemicals for the treatment of excrement, peasants
were taught not to use it as fertilizer until it had been stored from

7NCNA. June 1. 1956: in Current Background, No. 405 July 26. 1956.
8 Jen-min Pao-chien (People's Health). Vol. 1, 1959. hereafter referred to as .JMPC;

in Joint Publications Research Service, No. 5104, July 27. 1960. hereafter referred to as
JPRS. For a description of the tradlitional ways of collecting and utilizing nirht soil. see:
Gerald F. Winfield, Chine: Phe Land and the People (New York: William Sloane Associ-
ates, Inc., 1948).
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2 to 8 weeks, depending on the season, and were urged to "observe
each other in order to achieve this purpose." Public health and science
journals carried numerous articles instructing the population on im-
proving the management of manure and water, discussing the selection
of latrine sites, the necessity to dig drainage ditches around the
latrines, the structure of the latrines, the sizes of pits-all with tech-
nical drawings and illustrations. Achievements were reported in de-
tailed statistics: 938,320 receptacles were constructed for night soil in
Kiangsi Province, and there were 1,361 hsiang in Kiangsi and
153,473 households in Anhwei "in which night soil is properly
controlled, and the situation is maintained onl a regular basis." 9
One interesting calculation reported in the People's Daily stated that
"* * * if the manure and urine of the entire populace of China are
fully utilized, these ingredients will correspond to some 10 million
tons of ammonium sulfate, or about the annual output of scores of
chemical fertilizer plants." 10

Despite the increasing production and importation of chemical
fertilizers, their availability is still inadequate and China's farmers
are just as dependent as they ever were on animal dung, household
manure, green manure, and mud from the rivers and ponds to fertilize
their fields. Every spring, for example, a mass movement to accumulate
manure is initiated in rural China. In some localities well over half of
the total labor force is rounded up to move manure accumulated during
the winter months to the fields. During the height of the mass effort to
"accumulate and deliver manure in a big way," large numbers of urban
workers and employees are called to participate in the campaign-
what better way to shed possible remnants of elitist thoughts." The
difference, however, is that now most of the spreading is done under
strict directives and supervision of public health personnel and great
precautions are taken to insure that the manure accumulated over the
months is properly cured, chemically treated, and environmentally
safe.

Urban Sewage Disposal

Information on urban sewage disposal facilities in China is scanty
indeed. Prior to 1949 only the largest cities in China had sewerage
systems and even they served only a small part of the population that
lived in the central, more modern sections of the city. In most of
China's urban areas, untreated sewage was dumped directly into the
rivers or was transported via "honey buckets" to fertilize adjacent
fields. In northern cities only solid fecal material was collected, carried
to the edge of the city and dried into thin cakes containing con-
siderable amounts of nitrogen.12

Although large-scale constriietion of sewerage systems began in
many cities during the 1950's, for the most part it was associated
with new workers' housing developments on the periphery of the
cities, bypassing the old crowded neighborhoods comprised of single-
story dwellings and populated by most of the urban families.

9 NCNA. June 1. 1956: in Current Background, No. 405, July 26, 1056.
"Jofenmin Jih-pao (People's Daily), Nov. 5, 1965, hereafter referred to as JMJP; in

JPRS, No. 33. 484. Dec. 27, 1965.
" A number of articles on this subject were translated in Union Research Service, Hong

Kong; see. for example: "The Vigorous Movement of Accumulating Manure," Mar. 9.
1973. and "Accumulation of Manure In Rice-Producing Areas of China," May 10, 1974.

W Winfield, p. 257.
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The first attempt to irrigate extensively with urban sewage was
made in 1956 around Chuchow in Hunan Province.' 3 Apparently
it was a successful experiment to assist with agricultural production
and at the same time to decrease pollution of rivers: a couple of years
later, during the Great Leap, there was a rapid increase in the use
of urban sewage for irrigation and fertilization of fields adjacent
to large cities-an ideal example of transforming "what is harmful
and useless into something that is harmless and useful." It was soon
discovered, however, that the process was not harmless. The wide-
spread use of raw urban sewage on the fields increased the number
of flies and mosquitoes and resulted in a serious setback in the battle
to control fecal-borne diseases. Furthermore, tests proved that sewage
irrigation tended to contaminate water wells and drastically increase.
the bacterial count of the well water. New directives had to be issued
warning against over-irrigation with sewage, against the use of un-
treated sewage on fields just prior to harvesting and introducing
new technical controls and sanitary standards for wells.14 The basic
problems were obviously solved; by 1966, 43 Chinese cities were devel-
oping agricultural irrigation by utilizing treated urban sewage and
claiming substantial increases in farm yields.' 5 One of these cities--
Changchun, in Kirin Province-now reports that 90 percent of its
waste water is carried by pipe and irrigation channels into the fields.
The city leadership estimates that the nitrate and phosphate contained
in this waste saves the communes 3,500 tons of chemical fertilizer
a year.16

China has made significant advances in the disposal of urban
sewage but, as in all other accomplishments, this one too must be
placed in perspective. The most impressive accomplishment is simply
that urban waste produced by some 150 million people is disposed of
by essentially sanitary methods, both modern 'and primitive. The
claim that all urban sewage is now treated either by a mechanical
process in which it is settled and then disinfected with chlorine before
discharge into a watercourse, or through biological treatment which
involves screening and subjecting it to oxidation and then chlorina-
tion 17 is an exaggeration. A report that describes the 30-kilometer-
long pipe that carries 300,000 tons of waste water and sewage from
Shanghai to irrigate farmland, for example, also admits that prior
to the Cultural Revolution because of the "renegable, hidden traitor
and scab Liu Shao-chi," "Shanghai did nothing to treat the sewage
but let it pollute the Whangpoo River." 's And that was only a few
years ago.

At present it would appear that all large cities have a sewerage
system to serve the center of the city and the new apartments, offices,
and factories built on the outskirts. The old districts, however, popu-
lated by most of the workers. still rely on "honey buckets" or trucks
to carry the waste out of the city- and it is not unusual to see this
process in operation just a few blocks from Tien An-men Square in

1 China Reconstructs, Peking, June 1965, hereafter referred to as CR.
"4 JMPC, No. 3, 1960: JPRS, No. 2976. July 15, 1960.

" NCNA, Apr. 15, 1966.
se CR, November 1971.
17 CR, June 1965.
19 NCNA, Feb. 25, 1972. By way of comparison, It Is Interesting to note that even in

affluent Tokyo, only 36 percent of the city Is connected to the sewerage system. while in
Manila it is down to 12 percent. (Economic Commission for Asia and the Far East. The
Regional Seminar on Ecological Implications of Rural and Urban Population Growoth, Asian
Population Studies Series No. 10, Bangkok, 1971, p. 13.
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the center of Peking. China's middle-sized and small towns, of course,
also employ the more traditional methods. Furthermore, there have
been interesting reports based on refugee interviews in Hong Kong
about a black market in human excrement-arrangements made by
representatives of rural brigades to buy human waste directly from
individual urban households. If true, it is certainly a comment on the
shortage of fertilizer even in close-in communes, on the continuing
private initiative and enterprise of the Chinese peasants and on the
willingness of both the sellers and the buyers to take certain risks for
personal profit.

A few words about garbage. Since China is not a consumer-oriented
society, neither the volume nor the content of the garbage in Chinese
cities compares to that in the West. There are few plastic or metal
containers and throw-away bottles are unknown. Everything that is
fixable is fixed and anything that is reusable is salvaged. For the most
part, then, garbage is organic in nature.

Peking, of course, has a larger volume of garbage than most Chinese
cities. The method of handling its waste, however, is probably quite
typical of that used in other large cities. Inhabitants in streets and
lanes dump their garbage at appointed spots every evening where it is
picked up daily. One method is to collect it by truck and take to the
communes where the peasants clear it of hard materials. add to it
farmyard manure and then seal the dumps with clay to ensure fer-
mentation within 50 to 60 days. The 22 such sites on the outskirts of
Peking convert the 2,700 tons of garbage picked up daily into 2 million
tons of compost annually, which is distributed to 36 communes and 80
state farms."9 Another report says nothing of sealing the dumps with
clay; rather, the garbage is simply packed firmly in large heaps where
fermentation takes place. There are 48 garbage disposal yards of this
type located on the outskirts of Peking.2 0 That garbage is disposed
of efficiently is substantiated by the fact that rarely does a visitor to
China see or smell refuse along the side streets or alleys of China's
cities.

THE ENVIRONMENT AND CHINA's LAND

It has been said that "to govern the water is to govern the country"
and the battle with water has been going on throughout most of
China's long history. Her excellent historical records show, for exam-
ple, that in the past 2,000 years, the Yellow River Valley suffered 1,500
floods and 1,070 droughts. Considering the devastation, the families,
and the losses of hnndreds of thousands, even millions of lives that
usually followed these disasters, it is easy to understand why the
Chinese do not forget. Since 1949, the government and the people have
expended enormous amounts of money and labor on innumerable and
varying sized projects aimed at controlling China's water resources
in order to prevent major disasters resultinly from floods and droughts,
to stop erosion and alkalinization of the soil, and to reclaim and expand
the land that, over hundreds of years, has been lost to agriculture.

-China's approach to water and land conservation seems to follow
the advice of "The Foolish Old Man Who Removed the Mountains"-
in the ancient Chinese fable made so famous by Mao. Very briefly,
when the old man was told how silly he was to try (with his sons)

'9 NCNA, Feb. 25, 1972.
X NCNA, Jan. 3, 1972.
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to remove two mountains that were obstructing his view, he replied:
"When I die, my sons will carry on; when they die, there will be my
grandsons, and then their sons and grandsons, and so on to infinity.
High as they are, the mountains cannot grow any higher and with
every bit we dig they will be that much lower." In their efforts to
implement the government's water and land conservation policies the
Chinese population has been digging for 25 years now. The problems
are huge and progress is often slow because of poor planning and
management (the Chinese themselves admit that "some of our water
projects went off on the wrong track") but, although the effort is
likely to be a never-ending one, impressive progress is being made, and
gradually China's environment is changing.

Irrigation aned Water Conservation

Although several major projects were initiated during the early
1950's, most of the early emphasis was on temporary measures such
as the strengthening of existing dikes and on other "key point" prol-
ects to prevent, if possible, any new major disasters. Most of this
activity centered in the flood-prone areas of central and northern
China and met with only limited success and many problems. China
did not yet have enough specialists to study the local topographical
and climatic conditions and to plan and coordinate the work. Too
many irrigation canals and not enough drainage canals resulted in
seepage, waterlogging, and accentuated alkalinization. Many of the
water-control projects were abandoned before completion.

Mfore care was given to the larger water conservation works of
national significance-many of them started during the First Five-
Year Plan (1953-57). Special organizations were named to draw up
plans and lead the work for the control of major river systems-the
Yangtze, the Huai, the Haiho, and the Yellow ("China's Sorrow")
Rivers. It was also during the early 1950's that work was started on
the enormous People's Victory Canal which, over the years, has grown
to include a 7,500-kilometer network of irrigation and drainage canals,
some 2,600 pump wells, irrigating some 600,000 mou of farmland.21

In general, China's approach to water conservation (as in most
everything) is to "walk on two legs." The first "leg" concentrates on
small projects that are the responsibility of local administrative units,
such as communes and production brigades, and that use local re-
sources for the task. The other "leg" is undertaken by the central
government and includes "large-size backbone projects," such as large
reservoirs, dams, flood-diversion projects, and other major under-
takings which require considerable capital and resources. Theoreti-
cally, both types of projects are undertaken with a broad plan in
mind, somehow linking the various projects into a unified water con-
trol scheme-an ever-present predicament for the planners and the
builders.

Chinese sources probably provide more information on what is being
done in the field of water and land conservation than on any other
economic activity and one is apt to wonder whether, even with 800
million people, it is possible to accomplish all the undertakings re-
ported. During the slack agricultural season every commune in the

n NCNA, Oct. 28, 1972. 1 mou=1/15 hectare=1/6 acre.



126

country becomes involved in rural capital construction; this usually
has to do with water conservation and land reclamation or im-
provement. Over the period of a year, as many as 200 million people
with picks and shovels are likely to spend literally billions of man-
d(ays moving immense mounds of earth in baskets and handcarts. They
dig- canals, aqueducts, and new riverbeds; they spend years trying to
cure alkali lands; they level ground and terrace hillsides; they deep-
plow. They do all this mostly in the winter and early spring, which
poses still additional problems in the north and northeast where
much of the ground is "so frozen it has to be cracked with sledge
hammers."

The Chinese point to some important advantages to be gained by
concentrating on "small -water conservation projects built on a large
scale"-that is, locally initiated projects under the principle of self-
reliance. The projects get quick results at minimal expense (the masses
bring their own tools and grain rations), they are easy to carry out
and popularize, they can be accomplished at high elevations to bring
water to odd pieces of land and they are easier to manage and safe-
guard.2 2 Apparently, however, there are problems of motivation. Just
as in their work in agriculture, the peasants receive work points (rather
than wages) which are recorded by the commune. The complaint is that
in "some areas" (a vague term that usually implies more than a local
problem) earthmoving activities earn fewer work points than does
agricultural work-apparently considered unfair and creating serious
morale problems. 2 3

Statistics abound on local achievements in water conservancy and
just a few examples should illustrate the nature of the various activi-
ties. In the past 2 years, in Shansi Province, 25,000 new mechanical
and power-operated vells were sunk and 3.500 mechanical and power-
operated irrig ation stations were built.2 4 According to reports from
eight northern provinces and regions, 2 million hectares of arid farm-
land were put utnder irrigation in the winter of 1965-66.25 One com-
mune in Szechwan Province, in a period of a couple of years, built
9 mountain ponds, dug 16 canals and increased water storage capacity
by 143,000 cubic meters. 56 In less than 2 months, an average of 100,000
laborers in one hsien of Honan Province moved 8 million cubic meters
of earth. 2 7 The figures themselves in these and hundreds of other
reports are almost incidental, but they do indicate the emphasis on
water conservation and the intensity of the work.

Not all the water conservation efforts rely on local resources and
initiative and the other leg-the one that relies on large government-
funded projects-has also been very active. Most of the comprehensive
efforts have been concentrated on China's great rivers, the Huai,
Hwang-ho (Yellov), Haiiho, and the Yangtze. Vast national schemesare desig ned to transform whole regions by controlling floods, irrigat-

3 Shui-lf Yu Tien-li (Water Conservation and Electric Power), No. 3, Feb. 5, 1966; in
Stirvey of China Mainland Magazines, No. 566. Mar. 6. 1967.

23 An example of the problem of motivation came out in a report from Fukien Province,
where "because of the agitation by a handful of class enemies" most of the labor force
"went out to undertake individual wvork and sideline occupations"-a much more profitable
endeavor-rather than working on a drainage project in the brigade (NCNA, Jan. 10, 1974;
in Union Research Service, vol. 74, No. 19, May 5, 1974).

24 NCNA. Dec. 24, 1972.
23 NCNA, June 11, 1966.
26 NCNA. Jan. 20. 1973.
27 Shui-li Yu Tien-li (Water Conservation and Electric Power), No. 8, Apr. 20, 1966; in

JPRS, No. 40,614, Apr. 13, 1967.
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ing extensive areas, creating navigable waterways, and generating
large amounts of hydroelectric power. The widespread transforma-
tion of the countryside was recently summarized as follows:

Today there are 1,700 reservoirs of large and medium size located in China'smountainous and hilly areas, and small ones by the tens of thousands. In themajor river basins there are 130,000 kilometers of dikes, newly built or strength-ened, and close to 100 big canals for draining away floodwater. Throughout thecountry equipment with a total of 20 million horsepower is in use in electricirrigation and drainage stations. Wells with pumps have exceeded 900,000 in
number."8

These achievements are indeed impressive, but since China's needs
still appear almost limitless, tremendous amounts of capital will yet
have to be spent on major water control projects, and there will be
plenty of work left for the sons and grandsons of the Foolish Old Man.

Land Reclamation

Intimately related to water conservation and irrigation are China's
efforts to increase agricultural acreage, which is still estimated at not
much more than 11 percent of the country's total area. In the early1 950's, considerable optimism was expressed in many Chinese publica-
tions about the possibility of expanding arable land and some rather
fantastic figures were suggested for the amount of land available for
reclamation. Experience quickly proved, however, that large reclama-
tion projects in the more remote, sparsely settled provinces had to
overcome too many natural obstacles and were economically imprac-
tical. Primary emphasis, therefore, is placed on increasing the produc-
tivity of existing agricultural lands, while most of the reclamation is
limited to extending these lands gradually through terracing up the
slopes of mountains and into the more marginal, but still adjacent,
regions. It must be remembered, however, that when the Chinese refer
to reclaimable wastelands, they include not only agriculture but any
piece of land which, through the application of labor and perhaps
limited capital, can in some way be made productive. A reasonable
concept. As in the case of water conservation, most of these activities
take place during the agricultural off season and with a large labor
force that does not have to be moved to distant areas.

Typical in some areas are the numerous projects to reclaim alkali
and marshy lands-efforts that require tremendous amounts of human
labor and perseverance. A brigade in Anhwei Province, for example,
whose land was over 90 percent saline-alkaline, started, in 1964, to
"battle heaven and earth to transform nature" and after six years of
hardship and struggle managed to transform 1,585 mout of alkaline
land into 1,000 mou of fertile farmfland. One hundred thousand man-
dcays were spent just on movin(g earth in this project.2 9 There are also
many projects undertaken to control the spread of the deserts, such
as was recently reported in Tunhuang county in Kcansu Province.
Here they have rescued agricultunal land from the encroaching
desert by controlling the shi stinl sands first by planting bushes, then
trees; and digging oanals to bring water from- nearby mountains.30
Some 1,000,000 persons in I-eilutngkiang, Province worked on creating

21 CR. January 1973, p. 13.
21 K'o-hsueh Shih-yen (Scientiflc Experiment), No. 3, 1972; In JPRS, No. 57,640, Nov. 30,1972.
3~ CR, January 1973, p. 19.



128

new farmland in the spring of 1974. A total of 100 million cubic
meters of earth and stone work was completed. The province has
also succeeded in improving the soil fertility of some 5 million mou
of farmland. 3'

Some of the most difficult land reclamation projects seem to be un-
dertaken by the various units of the People's Liberation Army (PLA),
which a-re often located in remote areas. These units are able to
devote more time and effort to activities considered to be eco-
nomically impractical in order to prove that, through hard work, it is
possible to become self-sufficient in agricultural needs. One Production
and Construction Corps which was stationed in distant Sinkiang
Province neal the Soviet border has, since 1949, reportedly trans-
formed 10 million mou of "primitive desert into fertile lands sur-
rounded by dense forests." 32 Another PLA unit near aCnton has been
reclaiming coastal land which had often been submerged by high tide.
Perhaps not a very efficient expenditure of time, but the soldiers have
succeeded in building a long sea dike, clearing the land of debris, level-
ing it and carving out canals and ditches to bring fresh water to wash
aWay the saline content of the soil. Now they are growing two crops of
rice every year on this land.33 When the Chinese talk about "building
farmland," they mean it literally.

The model for all of China when it comes to land reclamation (as
well as perseverance and hard work) is the Tachai production brigade
located on poor, badly eroded slopes in Shansi Province. Over a period
of many years and after numerous hardships and disasters, the brigade
has leveled hilltops, built stone Walls, terraced fields, carried compost.
and deep-plowed, irrigated, and fertilized the land until it has become
a rich brigade producing surplus grain, growingr fruit and timber, and
raising draft animals and pigs. "Learn from Tacbai" is a slogan one
hears throughout China. For every reported success story such as
Tachai there are undoubtedly several failures, but most such projects
probably fall into the "less than success and more than failure"
category.

Afforestation

Over thousands of years. the growing population of China, the ex-
panding area cultivated by the farmers and the ever-increasing, demand
for lumber for fuel and construction have caused widespread deforesta-
tion of the country with predictably adverse effects oln the environ-
mient. It is estimated that less than 10 -years of the Chinese land mass is
covered by forest; the percentage of forest cover in some of the eastern,
densely-populated provinces such as Hopei has become insignificant.
Deforestation, in turn, has resulted in flooding and soil erosion with
serious effects oin ag icultural production. Thus, the need for afforesta-
tion was well recognized by the regime as an important economic need
and correlate to soil and water conservation prograams.

By the end of the First Five-Year Plan, the afforestation program
was already in full swing, and it was reported that between 1953 and
1957 169.350.000 mou of trees were planted.3 4 In many parts of China,

s NCNA, July 23, 1974.
33 NCNA, Afar. 13, 1966.
3m NCNA. Feb. 25, 1966.
34 Peking Review, No. S. Apr. 22, 1958. p. 15: hereafter referred to as PR. The distribu-

tion of the planted trees In rounded millions of mou is as follows: timber-77, Industrial
trees-32, shelter belts-22, water and soil conservation-21, and miscellaneous-16.
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and especially in the western provinces, wide tree-sheltered belts were
planted. Thie members of the Communist Youth League in the prov-
inces of Shensi, Kansu, Shansi, Inner Mongolia, and Honan, for ex-
ample, "together with adults and old people planted trees and formed
forests on over 30 million mou of land." In Honan Province alone some
4.8 million youths were involved in this activity.35 As already men-
tioned, large projects were undertaken in the fight to control shifting
sands in desert areas and forestry experts, with the help of tens of
thousands of people, have created shelter belts between western Inner
Mongolia and the Ninglhsia Hui Autonomous Region.36 and on the
sandy wastes created by the flooding of the Yellow River.3 7

Afforestation work continues and Chairman Mao's call to "make
the motherland green" recurs every year. The mass planting cam-
paigns are supplemented by more professional activities of the numer-
ous forestry bureaus and state forestry farms. National Forestry Con-
ferences aninially disseminate the latest information in the aerial sow-
in- of tree seeds, on grafting, and on a variety of new techniques de-
veloped for the scientific management of forests.3 8

The Chinese admit that much of the early, labor-intensive efforts
to plant trees was wasted and that the survival of planted but uncared
for seedlings was low. It seems, however, that the management of
afforestation is improving. Mass planting continues, but much more
attention is now being given to the care of trees after they are planted.
Whether or not China meets her rising demands for forestry products
is immaterial within the context of this paper, but there is no doubt
that the billions of trees planted in the past 25 years have served to
reduce damage by drought and flood and have helped to conserve soil
and water. It is also true that the present day visitor flying across
rural China cannot help but be impressed by the miles upon miles of
tree-shaded roads that seem to criss-cross the countryside.

Pollution by Pesticides

In her perpetual battle to increase food production, China has
greatly increased her production and use of insecticides and other
cheniical substances in agriculture which are hazardous to man and
animal life. The production of all pesticides increased rapidly during
the late 1950's 3' and probably through the 1960's. Here, then, is a
source of pollution, nonexistent in the past, and now recognized and
listed by China as one of its three primary categories of pollution.
W7That are the Chinese doing about it?

Considering the overwhelming priority China must give its agricul-
ture, she is not likely to restrict the use of DDT or other chemicals
to control her pest and disease problems unless she can find an appro-
priate substitute. In the meantime there is an attempt to introduce
certain precautionary measures. It has been suggested that violent
poisons such as organic phosphorous compounds be forbidden or lim-
ited, that pesticides not be used during a certain period before harvest
and that close watch be maintained over quantities, concentrations,

3' Chung-kuo C(h'ing-nien Pao (China Youth Daily), Mar. 1, 1966; In JPRS, No. 36, 342.
'~NCNA, Apr. 24, 1966.
7NCNA, May 15, 1966.

'8 NCNA, Mar. 10. 1966.
: See: Owen L. Dawson, Communi8t China's Agriculture (New York: Praeger Publishers,

1970), p. 109.
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and frequency and method of application of various pesticides.4 0 How

widely these suggestions are disseminated and how closely they are
complied with is, of course, not known.

At the same time, China's concern over this type of pollution is per-

haps most clearly revealed by the research her scientists are conduct-

ing to find alternatives to chemicals now used in agriculture. "Ener-

getic research on a pesticide to replace DDT is needed," they assert,

and "the search for low-toxicity and low-residual-toxicity agricultural
pesticides is a subject at present being actively pursued." 41

Chinese scientists seem to have made significant progress in the use
of biological pest control methods. In south China's Leicho Peninsula

a production brigade is reported to have achieved good results by

breeding parasitic bees to destroy insects harmful to rice. These bees

are put into paddy-fields to lay their eggs at a time when the insects

are proliferating. Ten days after they are hatched the young bees feed

on the insects' eggs, destroying them.4 2 Another example is reported

by the Shanghai Institute of Entomology, which has been experiment-
ing with the use of insect sex attractants as an alternative to organic
phosphate and chlorodane pesticides in the control of agricultural
pests.4 3

Coping with pollution resulting from the use of insecticides is a very
practical problem well suited to "revolutionary research" by China's

scientists. Since DDT (the most widely used insecticide) is insoluble in

water but accumulates in the fat of animals, pesticides washed by

rains into rivers and ponds can seriously affect fish and duck breeding

and be a hazard to livestock and wildlife. This direct danger to

China's food and health could very well inspire Chinese science to

come up with some new insect controls meriting worldwide attention.

Nature Conservation

China has many unique areas that have fauna and flora worthy of

protection, but one is not likely to find much information on nature

conservation in Chinese publications. The People's Republic claims
that after 1949 the country adopted a wildlife policy of "preservation,
breeding in captivity and hunting in a planned way" and the few
references that are available would suggest that, indeed, she is making

some effort to protect rare animals. Not surprisingly, the preservation
of the giant panda gets the most publicity and a number of natural
reserves have been created where pandas are protected and where

scientists can observe and research the animals. Other animals which
were close to extinction and are now likely to be protected include the

golden monkey in southwest China, some small herds of wild horses

still remaining in Inner Mongolia and Sinkiang. the goat antelope
along the Tibetan border and certain species of pheasants and other
rare birds. The great paddlefish of the Yangtze River and the giant
salamander which lives in the western part of the country can now be
found only in China and are also probably protected.

U Chih-wo-hsueh Tsa-chih (Botanical Journal), vol. 1, No. 2, May 1974.
,4Hua-hsueh T'ung-pao (Bulletin of Chemistry) Jan. 23, 1974; In JPRS, No. 62,812,

Spt. 26, 1974.
42 PR, No. 3, Jan. 21, 1972.
43 K'o-hsueh Shih-ven (Scientific Experiment), No. 6, June 1974; In JPRS, No. 63,149,

Oct. 8, 1974.
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If China is making any efforts to preserve some species of flora or to
set aside natural areas that are, in some way, unique, she is keeping it a
secret. Since nature conservation does not provide any immediate eco-
nomic benefit and is not a concern that is directly related to develop-
ment, it would be most unlikely that the leadership of any developing
country with their numerous pressing priorities would consider the
protection of natural vegetation or areas of unusual beauty as impor-
tant enough to merit consideration. Nature conservation would be an
ideal subject for many of China's publications, especially those that
cater to foreign audiences. The fact that they have not been writing
would suggest that they are not been doing much in this area. This
may very well change, however. Now that Principles 2 and 4 of the
Stockholm Conference Declaration (complemented by relevant sec-
tions of the Action Plan) have stressed man's responsibility to "safe-
guard and wisely manage the heritage of wildlife and its habitat," it
is very possible that China will become more active in the preserva-
tion of animals and plants.Jf this happens, the world will soon know
about it.

INDU5STRIAL POLLUTION

Chinese articles reporting current achievemeiits in the fight against
pollution usually start with the repeated complaint: "in the past"
serious health problems resulted from factories anid plants that poured
waste gases into the air, dumped slag, cinders and ashes into ravines
and ditches and let waste water flow into streams and rivers. As far as
it goes, the statement is, of course, correct, but since China's cities were
essentially political and commercial centers, environmental damage
done by industrial pollution was insignificant in national terms and
limited primarily to some of the larger eastern cities. In most urban
areas, as in the countryside, the main} health problems were the result
of organic, rather than inorganic, pollution caused by lack of sanita-
tion and the pre\ alence of diseases.

The growth of China's industrial activities after 1949 accelerated
local pollution poblems and initiated some concern over its effects on
the health of the population. During the First Five-Year Plan, the
various health departments became increasingly involved with con-
trolling industrial wastes, issuing directives relating to health stand-
ards of industrial plants, identifying technical processes considered
to be dangerous and urging that the location of new plants take into
account envirolmental considerations." Although with the installation
of some purification and recovery facilities the really serious aspects
were usually covered, in general, the health departments, so successful
in other sanitation programs, were waging a losing battle against in-
dustrial pollution. Industries were growing rapidly and long-term or
future health problems could not compete with the more immediate
economic priorities.

It was not until the mid-1960's-wlhen the problems of industrial
pollution were integrated with the intensification of Mao's often-quoted
exhortation to "struggle against waste," and when an improvement in
the environment became the responsibility not just of the public health
departments but also of the various economic ministries and production
units-that the battle against the haphazard disposal of inorganic

" JMPC, vol. 1, No. 10, Oct. 1959; Iln JPRS, No. 2745, June 10, 1960.
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industrial waste began to show some results. This is not to say that
health considerations were not also present or that the Chinese were
not aware of the salutory effects of the fight against industrial pollution
on the quality of air, water and land. It is to say, howvever, that the
importance of these latter benefits (which gradually became dominant
in so many of China's official statements) wvere considered to be almost
a bonus and that the primary impetus for the program was, and con-

tinues to be, overwhelmingly economic.
The thrust of the current campaign may be seen from the slogans

which constantly remind the workers of their responsibilities. They
are urged to wage a battle against the "three wastes": waste liquid,
waste gas and waste slag. They are told that with some effort on the part
of the population it is possible to "change wastes into treasures and
turn harmful into beneficial." Factories are called on "to take one
trade in the main and run various undertakings," wAhich means that in
addition to producing their primary product they should collect all
waste materials from the production process and, through local inno-
vation and experimentation, try to make full use of them. The produc-
tion units are further encouraged to do this at a minimal cost, by
using local resouces and indigenous methods-through "self-reliance
and hard struggle." Let us take a look at just how Chilna is "turning the
harmful into the beneficial" in her drive to make comprehensive use of
vaste materials.

Air

It would be easy to assume that in a country where only 15 percent
of the population live in urban areas and where vehicular traffic is
insignificant, air pollution would not be a serious problem. In fact, it
isn't, for most people-but those who live in the large industrial cen-
ters have had to breathe air that is as bad as is likely to be found
anywhere in the world. The normal pollution of industry is greatly
intensified by the widespread use of coal for both power and heat.
and China's northern cities in particular are notorious for the constant
heavy pall of pollution, which becomes incredibly heavy in winter.
Despite these conditions, almost every general discussion by China
of pollution starts with the prescribed ridicule of the United States
and the Soviet Union as the world's largest air-pollutting countries
and reminds the readers that air pollution is an incurable disease of
capitalism, as practiced both in the West and by the "socialist im-
perialists." No mention. of course, is made of the mans' successes out-
side China to control air pollution: the profit motive which dominates
capitalist societies could not possibly. according to Pekilng. permit the
installation of costly air-cleaning equipment simply for the benefit
of the health of the people.

How well are the Chinese progressing toward improving the quality
of air in urban centers? In the 1950's. comments and discussions deal-
ing with air pollution were pretty much limited to the public health
journals. Factories were urged to take steps to control unnecessary air
pollution, suggestions were made to the people to take preventive
health measures, ministries were encouraged. when possible. to build
new factories "on the opposite side of the city fromn which the wind
usually blows." But, although some local achievements were reported,
economic priorities predominated and, not unlike their Western cani-
talist counterparts, Chinese managers of factories, who are also
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judged by their ability to show "profit," were reluctant to spend
limited capital in ways that would not reflect higher productivity.

During the late 1960's, there was relatively little talk of pollution
in China, and after the Cultural Revolution the authorities admitted
that "efforts to control industrial pollution were not very successful
due to interference and sabotage by swindlers like Liu Shao-chi." 45

It was in 1970 and 1971 then, that the real push for improved air
quality began to gather momentum-undoubtedly reducing but by
no means eliminating air pollution. Thus, there is both good news
and bad news to consider.

A Shanghai newspaper reports that 1,500 chimneys in the munici-
pality no longer spew black smoke. They represent a fraction of an
unknown total number of chimneys in this large city and the article
therefore goes on to challenge other units to do likewise.46 But this is
not an easy challenge to meet. From the numerous reports one sur-
mises that China does not yet produce (at least, not in any quantity)
any gas-cleansing equipment, and that each enterprise or unit must
handle the problem through self-reliance. Thus, in the same city of
Shanghai, the workers of one workshop of an iron and steel plant
"devised an apparatus that eliminates over 90 percent of the soot";
the workers of an electrochemical plant developed their own innova-
tion to handle the soot; while still other workers made soot-cleaning
apparatuses out of discarded naterials.47 The effectiveness and perma-

nence of all this do-it-yourself type of equipment are questionable.
Certainly if the reports of important achievements in smoke elimina-
tion were permanent and factual there would not -be enough air pollu-
tion left for significant, achievements to be reported the next year and
the year after. Yet, there continues to be room for improvement. For
example, in 1972 a conference on smoke abatement was held in Shen-
yang, a heavy-industry city in northeast China, at which it was statedthat steel plants, chemical works, mines and othei' industrial enter-
prises have virtually eliminated the smoke nuisance, so that "almost
no black and yellow smoke belches from their chimneys." 48 A 1974
broadcast from Shenyang, however, compares 1974 with 1972 and
reports t.ha~t during this period "the volume of dust precipitation was
reduced by 25 percent, while the monthly volume of dust precipitation
in some industrial areas of the city was cut by 33 percent." 40 Never-
theless, visitors to Shenyang in 1974 still comment on the terrible air
pollution in the city. Other cities, such as Harbin, where coal dust,

smoke and soot have been a perennial problem, also report that the
emission of smoke from smokestacks is now under control.50 A more
realistic evaluation would probably be that improvement has been
made and that efforts to control air pollution will continue.

In general. the enterprises that recognize economic benefit from the
elimination and recycling of gases and smoke probably are more suc-
cessful in implementing the policy against air pollution. For example,
the Chinese claim that "over 100 chemical materials are now recovered
from coke oven gas alone." a5 The Chiaotou thermal power plant re-

NCNA. Sept. 14. 1972.
46 Wen-hui Pao (Wen-hui Daily), Sept. 22, 1972; in FBIS, Sept. 27, 1972.

47 NCNA, May 10, 1972.
49NCNA, Oct. 28. 1972.
49 NCNA, June 14, 1974.
0NCNA, July 23, 1972.
51 CR, May 1971.



134

portedly "made use of smoke dust to produce temperature-preserving
foam bricks valued so far at 180,000 yuan."A 52 Despite the common

belief that "you cannot have chemical works without smells any more
than a fish market that does not stink of fish," the Liaoyuan Chemical
Plant in Shanghai apparently managed to eliminate all the odors.
Among their many achievements the workers of the plant nowv manage
to recover 250 tons of polyvinyl chloride resin a year from carcinogenic
vinyl chloride gas that used to be discharged into the air.53 The "reli-
ance on the masses" is always a dominant theme and whenever possible
there is also a jab at the foreign methods which require a lot of money.
An oil refinery, for example, relied on a handful of people to get rid
of the gaseous tungstic acid that polluted the atmosphere. Nothing
was accomplished because these specialists "worked behind closed
doors, thinking big and copying foreign methods." After the Cultural
Revolution, however. teams of workers, technicians and leading cadres
"without asking for investment from the state" managed to build
effective recovery equipment, eliminated pollution and are now re-
covering more than 3 million yuan worth of liquid tungstic acid for
the state every year.5 4

Finally, a personal note relating to air pollution in China. In the
summer of 1973, as a member of the American Medical delegation, I
visited the Institute of T-Tygiene in Peking. This institute functions
under the Chinese Academy of Medical Sciences and is responsible
for research and the setting of standards relating to industrial hygiene,
working conditions and environmental health. The leading cadres
told us in some detail of their work at the institute and of the efforts
to improve air quality throughout China. The implementation of the
standards, incidentally., is not connected to the institute, but is the
responsibility of provincial health bureaus. A few days later, while
visiting China's largest iron and steel works (in Anshan, Liaoning
Province), the smoke was so heavy that visibility was limited to no
more than a couple hundred yards. I attempted to inqure about the
air pollution and what was being done about it. No one seemed to
know what I was talking about and, of course. no one had heard of
the Institute of Hygiene nor of any prescribed standards. Perhaps
an exception; perhaps I spoke to the wrong people; perhap s things
are better now. But that was my experience in the summer of 1973.

Water

The pollution of rivers and streams has a much more direct and
immediate effect than does air pollution on the health of the people,
on the local economy and ofx the environment. It is therefore not sur-
prising that water pollution was an early concern of the authorities-
albeit mostly the health authorities. In the early 1950's, however, the
pollution of water by industries was not yet the problem it was to be-
come and (as discussed in an earlier section) most of the effort was
directed at controlling human waste and installing equipment for the
filtration and disinfection of drinking water to eliminate the large-
scale water-borne diseases then so prevalent in China. This primary
goal basically has been achieved. Urban sewage seems to be well-

c NCNA, Dec. 5. 1973.
G3 CR, June 1972.
5' PR, No. 45, Nov. 8, 1974.
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managed: through expanded waterworks and controlled waterwells,
safe drinking water is available to the great majority of the Chinese
people.5 5 Urban sewage is still mentioned, however, among the three

categories of water pollutants currently listed by the Chinese: "in-
dustrial waste and sewage from cities; agricultural pesticides washed
into the river by rain; harmful materials from mines and rocks which
are dissolved by water and washed into the river." 56 Of these, indus-
trial waste currently is cited as the most harmful.

Since the early concern about water pollution was entirely health-
related, the Ministry of Health and the local public health personnel
had the basic responsibility for combatting it. They exercised consid-
erable clout in attacking the basic problems of health and sanitation,
but when they had to tangle with industries which polluted rivers
and streams they had a much more difficult time. Enterprises produc-
ing economic wealth were not very likely to treat seriously the "trivial"
complaints of health personnel and probably only the most obvious and
serious instances of water pollution were corrected. Although some ini-
tial progress was made during the 1960's, statements since the Cul-
tural Revolution make it clear that there is considerable dissatisfaction
with what has been accomplished so far. As is their custom, the Chi-
nese attempt to soften criticism by including it in reports of accom-
plishment. Nevertheless, the complaints are there, loud and clear, and
the following letter in the People's Daily is not unusual:

* * * we notice that some industrial plants and enterprises situated along the
rivers have failed to pay sufficient attention to [the protection of inland water-
ways]. Some industrial plants have seen fit to dump their cinder and other
industrial waste into the rivers, and others have arbitrarily filled in portions
of the rivers to expand their land. * * *67

Since 1970, however, the success stories have far outnumbered the
complaints and their number has been growing rapidly. One success
story that received considerable publicity in China is the Nun-chiang,
a river in Hei]ungkianog on which Tsits'liar-an industrial city with
more than 1 million inhabbitants-is situated. With the construction of
numerous industries in the city, some 250,000 tons of water was being
dumped daily into the once clean river, killing off most of the fish and
reducing the catch in 1969 to about one-fifth of what it had been in
1960. After identifying the problem and discussing possible solutions
with the masses, a program was approved requiring individual enter-
plises to recover the harmful substances in their industiry's waste water,

to make comprehensive use of these substances and then to divert the
waste water to a reservoir for eventual use in irrigating fields. Between
*Tune and November 1970. more than 5,000 workers, peasants, Libera-
tion Army soldiers, Red Guards and city inhabitants took part daily
in the project: waste waters were diverted away from the river, Avia a
6-k~ilometer-long channel, into a newly built reservoir with a capacity
of 20 million cubic meters. It wvas a big undertaking and apparently it
produced big results. Among the various materials recoveired from the
waste wvaters were cadmium, oils, acids, alkrali, paper pulp, and silver;

the oxygen content of the water was raised and fish returned to the

s As early as 1959 it was reported that most cities use the chlorine-ammonia sterlization
method and that continuous testing and analysis is performed to assure the water is safe.
(JMPC, vol. 1, No. 10, October 1959; ihi JPRS, No. 2745, June 10, 1960.)

K K'o-hsueh Shih-yen (Scientific Eoperiment), No. 2, February 1974; In JPRS, No.
62.812. Sept. 26, 1974.

at JMJP, Aug. 8, 1973; in FBIS, Sept. 7 1973.
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Nun-chiang; and fields irrigated by waste water produced greater
yields than ever before.5 8 Since the Nun-shiang runs througih a rela-
tively remote area with low-population density, and since Tsitsihar is
the only large city along its banks, the fairy tale success story described
above is very believable. The problems are naturally much more diffi-
cult in the densely populated and much more industrialized regions of
China. Despite reported successes, Shanghai's Whangpoo River, for
example, is not likely to achieve any easy triumph over her capitalist
counterparts.

It is quite evident that during the past fewv years the regime has be-
gunl pressuring the industrial enterprises whicli are polluting waters.
As in the case of air pollution, the greatest progress so far has been
made by those enterprises which are able to transform liquid industrial
waste into "treasure"-those that can get some capital return onl their
investment to process the waste waters. A chemical plant in Pang-fou
(Anhwei Province) used to dump the waste liquid from its saccharine
production into the Huai River, but is now treating it and recovering
large volumes of methyl alcohol, fat and copper sulfate.5- The Chang-
chun Film Studio is now recovering large amounts of silver from water
previously discharged into a river.ea Detailed instructions are dis-
seminated for the recovery and recycling of mercury-containing liquid
wastes which are so harmful to the environment.0 ' These and scores of
other examples testify to the widespread activities aimed at controlling
water pollution they also illustrate how little -was done in the past and
how much more there is to do.6 2

Solid Waste

Whereas the first two of the "three wastes"-waste gas and waste
water-combine envronmental and economic considerations, the
third-slag and other waste materials-is almost entirely based on the
call for economic fraguality and the need to "turni wastes into treas-
ures"; the emphasis in the first two cases is on preNention, audi in the
third, on utilization. The recurring mass cleanup campaigns. initiated
soon after the Communist regime camne into power, also collected
waste that was sometimes recycled. The difference between those cam-
paigns and the current drive is not only intensity, but the fact that,
once agrain, primary responsibility is beings placed in the enterprises
themselves. In other words. most of the collection and much of the re-
cycling is done by those wsho originate the waste.

An important aspect in the present effort not to waste wastes is the
involvement of the cominmercial departments throughout China whl-ich
have "actively gone to factories and countryside to tap latent potentials
in purchasing cast-off materials." c The key word here is "purchas-

"8 Ching-chi Tao-pao (E~conontic Bulletin), Hlong Kong, Aug. 30. 1972: in JPRS, No.
57.290, Oct. 18. 1972.

w Ta-kung Pao (Impartial Daily). May 11. 1972: in JPRS, No. 56.741, Aug. 10, 1972.
60 PR, No. 39, Sept. 27. 1974.
GIHna-hsueh T'wng-pao (Chemical Bulletin), No. 1, Jan. 23, 1074; in JPRS, No. 62,812,

Sent. 26. 1974.
2 Although in the past China completely ignored ocean pollution as an issue (as did

most other nations), whether because of real concern or for still another opportunity to get
at the superpowers and other western nations. at the "Law of the Seas" conference in
Caracas (Venezuela) in the summer of 1974. she strongly supported measures to protect
the marine environment. The New China News Agency also gave considerable space to third
world spokesmen at the conference who expressed fear of the damage done to beaches,
fishing and marine environment in general. by pollution through both apathy and accident.

63 NCNA, Nov. 17, 1970.
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ing," wvhich provides considerable incentive for capital-short indus-
trial enterprises and even residential neighborhoods to cooperate in
this endeavor. Some of the urban neighborhoods have established "pur-
chase posts" and there are reports of so-called "economy boxes" put up
in villages to collect reusable waste, simplifying the work of purchas-
ing agents who must cover large rural areas. Apparently many of the
commercial bureaus now have a "junk purchasing department" which
not only collects and purchases various types of industrial waste, but
whose members actually go to the factories to explain to the leadership
and the workers how waste should be recovered and managed and how
it might be utilized. They then go on to sort and process much of it.
The workers and staff members of a commercial organization in a
hsien in Hopei Province 'made use of the waste and used materials
to a epair and process 520,000 small farm tools." 64 They must have been
small indeed, but the activity is more important than size or numbers.
There is even a report of an "oil refinery under [the direction of a]
waste material company" of a district in Shanghai that succeeded in
extracting enough fat from waste to produce 1.7 million cakes of soap.6 5

The importance of the commercial departments in the recovery and
use of waste may be seen from their accomplishments in 1972. They
recovered more than 5 million tons of waste and used materials worth
830 million yuan, including "2,650,000 tons of scrap iron, more than
20,000 tons of copper, 760,000 tons of raw materials for making paper,
180,000 tons of bones of various kinds, and 120,000 tons of used
rubber." -

The impressive figures quoted above represent, however, only a part
of the total effort. Factories, enterprises, government organs, schools,
and the masses in general are also involved, either as part of their
daily routine or through the participation in special collection drives.
All the large cities report such drives-some organized by an indi-
vidual enterprise for its own use and others organized by revolutionary
committees and involving larger segments of the population. Once
again examples aibound and only a few are selected by way of illustra-
tion. In just 3 days a drive in Shenyang (Liaoning Province) "re-
covered 101,000 tons of scrap iron and steel, of which 4,000 tons were
delivered to the state." 6 ' During one of these days-a Sunday when
all the offices were closed-3,000 cadres from the municipal revolu-
tionary committee and municipal departments took part in the drive.
There are numerous reports of the production of building materials
from waste, such as the 20,000 tons of cement made from waste in
Tientsin,6 8 or the "over 2 million tons of building materials made by
utilizing waste refuse" in Shanghai.69

There are also many examples of enterprises responding to the call
to "take one trade in the main and run various undertakings." By
utilizing waste glass fibers accumulated during the past 10 years, a
glass fiber plant in Kiangsi Province turned out over 1,300 tons of
glass fiber products, thereby "initially solving the pollution problem
and creating a large sum of wealth for the state." 70 A chemical plant

dM JMJP, Jan. 31. 1973.
0 NCNA, Nov. 17, 1970.
0 JMJP, Jan. 31, 1973.
67 NCNA, June 3. 1971.
0 NCNA. Apr. 22, 1971.
" Ching-chi Tao-pao (Economic Bulletin), Hong Kong, Nov. 1, 1971; In JPRS, No.

55.245, Feb. 22. 1972.
70 Ching-chi Tao-pao (Economic Bulletin), Hong Kong, June 28, 1972.
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in Chekiang Province constructed a "small-scale iron and steel mill"
to utilize some 300 tons of iron pyrite cinder discharged daily from
the sulfuric acid-making process, while the slag from the iron and
steel mill is now being used to make cement, and the iron cinder, coal
and carbide slag are turned over to building construction units to make
bricks and tiles. 7 ' This type of arrangement is not unusual. There are
large plants operating one or more small plants for processing their
waste materials, or several large plants operating one small plant for
this purpose. Equipment of these small plants is old-previously dis-
carded or unused, often turned over by large plants that have been
rebuilt. Most of the small plant workers are dependents of workers
employed at the large plants or residents of the neighborhood. It is
reported that in the city of Cheng-chou (Honan Province) more than
140 large-sized enterprises, to make full use of their waste liquid, gas
and residue, are operating more than 200 small industrial plants which
are producing more than 600 different products, including chemical
and industrial raw materials such as iron and copper sulfate, sodium
sulfate, silver, rolled steel, steel ingots, lead ingots, etc.7 1 Seem a little
far-fetched? Perhaps, but maybe it is only a problem of terminology
and quantity.

POICIES AND DETERMINANTS

It is customary in a report such as this one to start by discussing
policies and then to review their implementation and related activities.
When writing about the People's Republic of China, how-ever, it often
seems more appropriate to reverse this sequence and the subjects of
environment and pollution are cases in point. For almost 20 years
China did not have a policy aimed at protecting the environment-she
was much too preoccupied first with survival and later with the basic
goals of economic development. But although ecological considera-
tions probably never even crossed the minds of the Chinese leaders in
those early years, in retrospect, many of the policies pursued by the
People's Republic had a very fundamental impact on the country's
human and natural environment. The two most basic of these policy
goals focused on the improvement of the health of the people and the
improvemnent of the land in order to increase food production. Since
environmenit can. be defined as "the ag-regate of social and cultural
conditions that influence the life of an individual or community," the
improved health and nutrition- of the popl ationi naturally improved
the environmenit. That is why Peking can now piously proclaim that
"4Chairman Mao and the Party Central Committee have always paid
attention to environmental problems." 73 The hindsight aspect of this
and similar statements in no way detracts from Clina's past and pres-
ent, accomiplishmenlts in programs that have improved the environ-
ment, but it is important to place them in i proper perspective. China did
not "invent" environmnenital concern any more than she "invented," for
example, wromen's rights-an erroneous impression easily gotten from
some of Peking's verbiage and from some of the more enthusiastic
China boosters.

Actually, it was not until after the Cultural Revolution (circa 1970)
that China initiated serious pollution control measures that wvere con-

7t Wen-hui Pao (Wen-hui Dafly). Hong Kong. Apr. 21, 1972.
72 Chung-kuo Hein-wen (China NeWs), Nov. 9, 1970; in JPRS, No. 52,527, Mar. 3, 1971.
73 PR, No. 45, Nov. 8, 1974.
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sciously an outgrowth of concern for the environment. Considering the
improvement in the health and welfare of the Chinese population, even
before the Cultural Revolution, this may appear to be a picayune dis-
tinction. It is, however, an important conceptual shift and one that
the Chinese themselves recognize. Not that the People's Congress
passed some law (similar to the National Environment Policy Act
passed hy the U.S. Con gress in 1969)-this is not the. way things hap-
pen in the People's Republic. Undoubtedly directives were issued and
channeled down through the appropriate institutions, but to the
outsider, the only indication that a new policy was being implemented
comes from articles in major Party publications such as the People's
Daily and the Red Flag. In the early 1970's, suich articles talked about
'"embarking on work to prevent and eliminate environmental pollu-
tion" and about the "developing mass movement," also admitting that
such a movement was not possible before the Cultural Revolution,
when Liu Shao-chi's counterrevolutionary, revisionist line was domi-
wint. These and other statements confirm that the antipollution activ-
ities in the 1950's and 1960's were quite spotty and in no way compara-
ble to the current drive.

As usual, it is unfair to blame Liu Shao-chi for the early lack of
antipollution measures. And there are good reasons why pollution
became an important domestic issue only in the last few years. By
1970 China's basic priorities were more or less under control and
she could concentrate on some important refinements. At the same
time, because of industrial growth in the cities and the construction
of small- and medium-sized industries in rural areas where haphazard
waste disposal could and did adversely affect agricultural production,
there were increasing pressures to check pollution. International con-
cern was peaking in anticipation of the Stockholm Conference on
Human Environment: Peking was not about to pass up the oppor-
tunity to revile the "capitalists" and "revisionists" for failing to deal
with severe environmental problems and, at the same time, make
points with the newly developing countries. This meant that domestic
measures had to become more rigorous and more visible. Finally, it is
doubtful if the antipollution drive would have been mounted with
the same intensity if its mainspring were not essentially economic-if
it were not so closely integrated with the mass movement to eliminate
waste and to recycle everything that was recyclable. This is not to
say that concern for the "quality of life" was not also a motivating
factor. A better environment improves people's health which makes
them more productive which improves their standard of living. The
quality of life is a long-range goal that can be achieved only through
better health and sanitation and increased productivity. It is there-
fore quite reasonable that in pursuing a better environment, Peking's
priorities would be focused primarily on productivity and resource
conservation, rather than on pollution per se. That is why policy
statements printed in national publications and reprinted for inter-
national consumption will usually mention that the elimination of
three wastes (air, water and solid pollutants) will "help raise the
level of the people's health" (which it will), while at the working
level and in reports by specific enterprises, the health aspect is sub-
ordinated and most of the emphasis is placed on "promoting the
development of the national economy."
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The "turning waste into treasure" approach is also the most effective
way of motivating the managers of production. China's industrial
production still depends on profit and loss accounting, and a manager
of an enterprise will probably not remain in his position if he cannot
showv a profit at the end of the year. He tends to resist new demands
that disturb his cost-benefit balance. In 1971, for example, the People's
Daily complained that:

Some comrades still hold the view that the primary task, the compulsory
task, is to fulfill the production plan for the main items. * * * They talk about
eliminating the three harms [harm to people's health, to industrial production
and to agricultural production] year after year but never produce any results
because they consider any waste product that is of low economic value as
unprofitable and not worth recovering."4

Where factory leadership felt that way it was warned that if it
is "concerned only with petty profits and ignores the major issues
* * * [it] must have been poisoned by Liu Shao-chi's theory of
putting profits in command.'" 11hat is interesting is that to counter-
act this erroneous attitude, the articles argued on the same terms
that it decried, pointing out that waste can, in fact, be profitable and
that the. "utilization of the three wastes can promote the development
of production rather than hamper it."

Almost 2 years later, an article in the June 16, 1973, issue of the
People's Dazily 75 discussed the interrelationship between environ-
mental protection and economic development and, to solicit support
from the industrial cadres, it again emphasized the damage which
industrial waste might cause to production and the economy. It
pointed out that since "pollution of the environment is rapid whereas
its elimination takes a longer time," preventive measures are essential.
At the same time the article had this warning to anyone who might
favor a slower development of industry to minimize pollution prob-
lems: " * * we can only solve the problem of environmental protection
by developing the economy, and not seek a good environment by
slowing down economic development or by other negative methods.'
Although the logic is rather curious, the meaning is clear. The manager
of a steel works would not be required to close the blast furnaces just
because they are seriously polhlting the environment. Given China's
economic posture, such a step obviously would be absurd.

There is another factor to be considered in discussing the determi-
nants of pollution control-that of population. Although the threat to
world environment derives almost exclusively from the presence of
man, and there is a natural and obvious correlation between nlumbers
of people and pollution in its broadest sense, the Chinese refuse to
acknowledge this relationship except in an indirect way. China's
basic philosophy with regard to population was repeated (in only
slightly modified terms) at the Stockholm Conference, namely: "Since
of all things in the world people are the most precious, it is wholly
groundless to think that population growth in itself will bring about
pollution and damage of the environiment and give rise to poverty
and backwardness. ''7 To reinforce this point Tang Ke, the chief
spokesman at Stockholm, went on to note that the population of the
People's Republic of Chiiia increased by some 200 million between 1949

74 NCNA, Sept. 6. 1971.
75 PR, No. 29, July 20. 1973.
7h PR, No. 24, June 16, 1972.
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and 1970 but "because we had driven out the imperialist plunderers
and overlthrown the system of exploitation" the living standard of the
people and the living environment have improved. In other words, it
is not the number of people, but the political system under which they
live that is significant.

There is no doubt about the improved living standard of the Chinese
population, but behind all the bravado there is a very clear official
understanding that a smaller population growing at say 10 million
rather than 15 million per year would not only ease the economic bur-
dens, but would also be less damaging to the nation's environment. Cer-
tainly China's all-out effort to reduce population growth 77 would sug-
gest a more conventional view of the cause-and-effect relationships
among population size, economic and social development and the con-
sequent problems of pollution.

The only departure from the "people are precious" line is with
regard to urban concentrations-when the density of population
becomes a factor. City people are still "precious," but they do create
more pollution problems than their country cousins. Controlling urban
growth has been a fairly consistent policy started soon after the estab-
lishment of the People's Republic, and although it has had its literal
and figurative ups and downs, Peking has been quite successful in lim-
iting city population. 7 8 Economic, social, and political considerations
predominated in establishing controls over "blind infiltration" of
peasants into the cities, but even in the 1950's some mention was made
of related environmental problems, including industrial pollution. But
since China could not very well afford to shut down operating plants,
the reports of factories being moved from some of the larger cities
probably referred only to obsolete enterprises that could no longer pro-
duce with even limited efficiency. This was also in line with the general
policy of concentrating much of the new development in industrial
zones on the outskirts of cities, where new housing could be built and
where pollution problems could potentially be handled 'ith greater
ease.

By the 1960's, at least four other considerations provided the impetus
for industrial (and, therefore, population) dispersal. The first stemmed
from increasing tensions between China and the Soviet Union and
China's desire to decrease industrial vulnerability in case of a war.
The second was to devise a way of economically absorbing the millions
of youth who enter the working ages every year. The third was to
encourage local self-sufficiency in the basic needs of agriculture. And
the fourth was to develop the backward areas and to raise the living
standard of people who lived there. These were the primary reasons
fishy China implemented a program of building small industries in
rural areas. Initially, this policy was completely independent of envi-
ronmental considerations, but since the Cultural Revolution the call
for the "rational distribution of industries" and for limiting urban
growth has been blended with the need for pollution control. Again in
retrospect the Chinese say that the building of many small towns was
an effective way of protecting the environment: "Small towns * * *
make life more convenient to the people and facilitate environmental

n7 For a detailed discussion of China current population policies, see: Leo A. Orleans,
China's Experience in Population Control: The Elusive Model, report for the Committee
on Foreign Affairs, U.S. House of Representatives, September 1974.

?8 For a discussion of urban policies, problems and numbers, see: Leo A. Orleans, Every
Fifth Child: The Population of China (Stanford University Press, 1972), ch. V.
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protection. Small in area and population, these towns make for easier
disposal of industrial and household refuse." 79 They even quote Engel
to the effect that "only through the blending of cities and villages can
the present air, water, and land pollution be ruled out." 80 No one can
argue with the contention that it is easier to handle pollution in smaller
towns with a smaller population, but at the same time it does substan-
tiate the obvious: The greater the density of "precious people," the
greater the damage to the environment-e-en in China.

Although the factors discussed above continue to underlie present
environmental policies, and pollution control is still to a large extent
a stepchild of economic development, some changes may be in prospect.
Perhaps China's participation at the Stockholm Conference in 1972
and her subsequent agreement to contribute about $250,000 to the
United Nations Environment Program have inspired Peking to ini-
tiate some more stringent measures; perhaps the complaints about
progress in pollution control (disguised only by their location in the
middle paragraphs of articles which claim significant advances) have
convinced the authorities that the responsibility for environmental
protection must be divorced from the responsibility for economic pro-
duction. At any rate, in mid-1974, Peking created the Office of En-
vironmental Protection and placed it directly under the State Coun-
cil.81

As of this writing nothing is known about this organization, but
what other purpose could it have except to plan and unify an environ-
mental protection program? If it is patterned after China's similar
national organizations, it will have parallel offices in all the provinces
and municipalities of the country. There have already been references
to regional organizations, such as the Tsinghai Provincial Environ-
mental Protection Commission and the Kirin Municipal Environ-
mental Protection Office, which by now, along with perhaps 40 or 50
other such branch offices, should be standardized and subordinated to
the National Office of Environmental Protection. Uncoordinated con-
ferences concerned with various environmental problems, formerly
held by municipal revolutionary committees, by industrial ministries,
by health and other organization, in the future will, presumably, be
coordinated by the new Office in Peking and its branches. This office
should also coordinate some of the activities of the Ministry of Agri-
culture, the Ministry of Public Health and the Ministry of Transpor-
tation-all of which will probably continue to hold on to many en-
vironment-related responsibilities within their general purview. It is,
of course, not known what, if any, enforcement authority has been
granted the Office of Environmental Protection, but potentially an
independent organization could certainly be much more effective in
enforcing environmental standards than. sav, a self-monitoring indus-
trial ministry whose main concern is meeting production quotas.

79 PR, No. 45, Nov. 8. 1974.8 0
Kuang-ming Jih-pao (Kuang-ming Daily), Nov. 4, 1973; in Survey of China Mainland

Pres8, No. 5499. Nov. 20. 1973.
81 Christian Science Monitor, Oct. 22, 1974, p. 5.
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Although the creation of a new government agency presupposes a
growing attention to environmental problems, the question still to
be answered is: Will industries have to continue to be "self-reliant"
in combating pollution, or will additional incentives be provided
through some form of state subsidies? As in other areas, China until
now has been "walking on two legs"-attempting to use both modern
and traditional methods to fight pollution. From a technological view-
point, China has the know-how for most of the modern techniques
of water treatment and is capable of producing mechanical collectors,
wet scrubbers, and electrostatic precipitators to control air pollution.
This she has been doing on a very selective basis. Following the pat-
tern in other technical fields, a great deal of encouragement in pollu-
tion control has been given to worker innovation and to the adaption
of indigeiious Chinese methods, rather than "seeking after big and
foreign things." This, of course, is a more frugoal approach but some
significant innovations have been reported by Peking-albeit mostly
by individual enterprises, to combat specific problems and using their
own resources. At the same time. the regime now calls on scientific
research organs. designing departments, health organizations, insti-
tutes of higher learning, and other units to cooperate with each other
in eliminating the "three wastes" and "to combine the revolutionary
spirit with a scientific approach." 82 It seems quite possible, therefore,
that the emphasis on science and technology might result in the estab-
lishment of a new national research institute specifically for environ-
mental protection.

If the foregoing discussion of China's environmental policies and
programs appears a little cynical in spots, it is only in contrast to the
often exaggerated accomplishments claimed by Peking, especially
when addressing an international audience. By placing under the
umbrella name of "environment" a great variety of programs pursued
for the past 25 years. China can IInow sneer at the bumbling and
stnumbling efforts of industrialized nations to correct conditions stem-
ming from decades of environmental neglect. But to question the
image China is attempting to project is not to belittle her successes.
She may not have found all the solutions to human and industrial
pollution, but because of considerable wisdom and a measure of "luck,"
she does have much to be proud of.

China has been wise because very early on Mao Tse-tung recognized
that the long-term success of economic development required that the
people be protected from the hazards of environment and that the
environment be protected from uncontrolled abuse. This resolve was
based on very practical rather than strictly ecological considerations-
long before the limited fad for ecology grew into a major international
concern. Mao firmly believed that the basic physical needs of the
population-good health, good water, adequate food-were prerequi-
sites to any and all other national goals. hence, the early policies to
improve sanitation and health and to make the land more productive.
Only after these needs were largely achieved could environmental
concern turn to some of the important. but relatively less pressing,
problems stemming from industrial pcllution.

S;2Hung-ch'i (Red Flag), No. 12, Dec. 1, 1973; in Survey of China Mainland Magazines,
Dec. 17-28, 1973.
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"Luck" becomes a factor only at the implementation stage of some
of the progress. China is "lucky" that more than four-fifths of her
population is located in rural areas, where lower densities and essen-
tially agricultural pursuits make environmental problems easier to
manage. She is "lucky" that she does not have an economy of abundance
which is so damaging to the environment, but rather an economy of
frugality in which the "do not waste" ethic is relatively easy to enforce
since, of necessity, it is inherent in the society. China is "lucky" that
her industrial pollution problems are nowhere as serious as those of
highly industrialized, higahly urbanized countries, and "lucky" that
she can take advantage (even if surreptitiously) of the experience and
technical and scientific know-how of those countries in selecting prior-
ities and measures most suitable to China's needs and economic capa-
bilities.

There is no such thing as a safe prediction for China, but it does
seem that because of this combination of wisdom and "luck" China
vill not experience the type of environmental degradation that is now

present in most of the world's industrial nations. At present the prob-
lems are still numerous and nowhere near to being solved, but perhaps
the peak has been reached and problems of environment and pollution
will take a gradual do-wnturn. The mass drive started in the early
1970's will probably have relatively limited immediate benefit, but
it is an important educational effort, making both the workers and the
cadres conscious of the economic and health consequences of uncon-
trolled pollution. In a sense, it establishes a foundation for future
policies which undoubtedly will place major emphasis on "prevention"
that can be implemented as the economy is developed, rather than on
the more difficult "cure" for existing pollution problems. Economic
development will continue to be a major consideration in the manage-
mnent of environment, but this should not be interpreted as a negation
of some of China's more idealistic motives, because a higher standard
of living for the "poor and blank" people can come about only as a
result of economic progress.

In his 1970 "Message on Environment" delivered to Congress, Presi-
dent Nixon stated that:

The task of cleaning up our environment calls for a total mobilization by

all of us. It involves governments at every level; it requires the help of every

citizen. It cannot be a matter of simply sitting back and blaming someone else.

Total mobilization is indeed a vital prerequisite. In the United
States, however, it is only an abstract rallying call; in the People's
Republic of China it is the key to virtually every major accomplishi-
ment. China's industrial pollution may not respond to faith healing,
but if Peking is serious about the commitment to environmental im-
provement (as the creation of the Office of Environmental Protection
would indicate), there is no reason why appropriate fund allocations
and total mobilization of the masses should not pioduce significant
results.
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CIVILIAN INDUSTRIAL PRODUCTION IN THE PEOPLE'S
REPUBLIC OF CHINA: 1949-74

By ROBERT MICHAEL FIELD

I. INTRODUCTION

The index of industrial production for the People's Republic of
China presented in this paper is a substantial revision of the index I
prepared for the Joint Economic Committee in 1966 1 and brought up
to date in 1971.2 The three principal changes are as follows:

First, the number of commodities included in the index for the
years since 1957 has been increased from 11 to 27. Although the Chi-
nese have not resumed the systematic release of economic data, they
have published or broadcast an increasing amount of information in
the last 3 or 4 years. This information has made it possible to estimate
the output of a larger number of commodities.3 In particular, cover-
age of the machine-building industry has improved enough to permit
the calculation of a separate machinery index. *While the increased
coverage strengthens the index, it is well to beat in mind that the
number of series is only about one-tenth of the number included in an
index of Soviet industrial production prepared for the Joint Eco-
nomic Committee in 1973.4

Second, the use of a new index number technique has made it pos-
sible to include physical output series for which the data are not
complete.5 Because the coverage of the physical output data after 1957
is much worse than it is for the years 1949 -57, the index for the years
since 1957 had previously been calculated by the Kaplan-Moorsteen
method.6 A shortcoming of the Kaplan-Moorsteen method is that it
does not use series for which data are available only sporadically, such
as the Chinese series for electric generators (which is available for
1949-58. 1964-65, and 1972) or silk cloth (which is available for 1949-
59, 1962-63, and 1974). With the new method, all available informa-
tion is used in the index.

And third, the index has been restructured to facilitate comparison
with a. reconstruction of the official index of industrial output. The
version of the index that I published in 1972 was divided into the
categories of fuels, industrial materials, machinery, and light indus-

Robert Michael Field. Chinese Communist Industrial Produictioni." Alt Economic Profile
of Mainland China, Joint Economic Committee of the U.S. Congress, Washington, D.C.,
1967. pw. 269-295.

2 Robert Michael Field, "Chinese Industrial Development: 1949-1970," People's Republic
of China: Asn Economic Assessment, Joint Economic Committee of the U.S. Congress, Wash-
ington, D.C.. 1972. pp. 61-85.

3 The estimates are presented in tables B-1, B-2. and B-3.
4 'Rush V. Greenslade and Wade E. Robertson, "Industrial Production in the USSR,"

Soviet Economic Prospects for the Seventies, Joint Economic Committee of the U.S. Con-
gress. Washington, D.C.. 1973. pp. 270-282.

For a description of the technique, see appendix C.
CNorman Mr. Kaplan and Richard H. Moorsteen, Indexes of Soviet Tnds8trial Output,

Santa Monica, 190, pp. 61-68.
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try. Because there were no official data with which to compare these
categories, their precise coverage was not important. Since then. scat-
tered data on the gross value of industrial output for individual prov-
inces have been compiled and used to reconstruct the gross value
of industrial output for the country as a whole during the 1960's
and 1970's,' and the total has been divided into producer and con-
sumer goods for at least some recent years. 8 Thus, I have switched to
the categories of machinery, other producer goods and consumer goods
in order to bring the structure of my index more closely into line with
that of the official index.

The official index and my index both attempt to measure changes
over time in the real output of factories, mines, and public utilities,
and both use the same broad categories. There are, however, important
differences between them. First, there are differences in coverage. The
official index includes the production of military hardware and the
repair of machinery and equipment, neither of which are in my index.
Second, there are differences in concept. The official index is derived
from data on the gross value of industrial output. The official gross
value data is generally considered to be methodologically deficient
because it is collected by the "factory reporting method." Under this
system, each enterprise reports the gross value of its output in constant
prices, net of intraenterprise transfers. Because deductions are not
made for semifinished inputs purchased from other enterprises,
changes in the degree of vertical integration affect the reported level
of output independently from changes in the real level of production.

My index is an approximation of the value added in industry. Dif-
ferent types of weights had to be applied to different parts of the
index because data are not available in sufficient detail to calculate
true value-added weights. The relative shares of the wage bill paid to
workers in 1956 are used as the best approximation of value added
for industry excluding handicrafts. Because neither value-added nor
wage bill data are available for handicrafts, the official gross value
data are used to weight the categories within handicrafts and to com-
bine industry and handicrafts into the overall index.

*1What impact do these conceptual differences have on the measure-
ment of industrial output? In the 1950's, when 1952 constant prices
were used to compile the official data, the official indexes are higher
than mine, branch by branch, and thus appear to have a consistent
upward bias. In the 1960's and 1970's, when 1957 prices were used,
the indexes are quite close. It was not possible to make the com-
parison in as great detail after 1957 because of the smaller number of
commodities for which output could be estimated and of the lack of
official indexes for individual branches of industry. I have tentatively
concluded, however, that the current gross value indexes are a reason-
able measure of output. The two indexes should be used together, the
official index with complete coveragre but methodological deficiencies
and my index with restricted coverage but a methodology closer to
the piactice of Western countries.

In addition to keeping the index up to date, adding to the number
of series, and improving the quality of the physical output estimates,

7 Robert Michael Field, Nicholas R. Lnrdy, and John Philip Emerson. A Reconstruction
of the Gross Value of Induistrial Output by Province in the People's Republic of China:
1949-1978. U.S. Department of Commerce, forthcoming.

8 See table B-7.
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three areas require further research. The first is military machine
building. The evidence available to me suggests that military machine
buildingc, is included both in the official g(ross value index and in the
wage bill wveights that I have used in my index. I characterized the
previous versions of the index as total industrial production with
military hardware implicitly assumed to have grown at the same rate
as civilian output. The index of military procurement presented in
this volume D shows that this assumption was reasonable through
1971. The decline in military procurement since 1971 makes it clear
that the assumption is no longer valid. As a result, I have characterized
this index as an index of civilian industrial output in which machine
building is somewhat overweig-lted because the value of military
hardware is included in the base year. Characterizing the index as
civilian calls attention to but does not solve the problem. Either the
weight assigned to machine building should be reduced to make it a
true index of civilian industrial output or output series for militarv
hardware should be included.

The second area requirlinr research is prices. Except for machine
building, 1952 piIces were used to calculate the branch of industry
indexes, whereas the relative shares of the waage bill in 1956 were used
to aggregate them into the index for total industrial production. Thus
the weight base for the index is mixed. For the machine-building in-
dustry, prices have been estimated for 1957, 1965. and 1972 as well as
for 1952.'° When similar studies have been completed for other sectors
of industry, the index should be calculated with 1957 prices throughout.
And later, if enough information is made available on employment,
the wage bill, or the gross value of output by branch of industry, the
base of the index should be shifted to some more recent year.

The third area is the nature of the adjustment made in the official
-ross value data when the Chinese shifted from 1952 to 1957 constant
prices. Beginning in 1958, the preliminary processing of agricultural
products and the production of handicrafts by peasants for their own
consumption were no longer treated as agricultural activities but were
incorporated in the gross value of industrial output instead. The vear
1957 is the only year for which industrial output was reported both in
1952 and in 1957 constant prices. The figures in 1957 prices have been
universally assumed to be consistent with the figures in 1952 prices,
and price indexes derived from them have been used to deflate data for
later years." It is possible, ho-wever, that the figures for 1957 in 1957

D Sydney H. Jammes. The Chincse Defense Burden, 1965-74. a paper in this volume.
10 CIA, Prices of Machinery and Equipment in the People's Republic of China, forth-

coming.
11 Industrial output in 1957 was 78.390 million yuan in 1957 prices and 70,400 million

yuan in 1952 prices (see State Statistical Bureau. Ten Great Years, Peking, 1960, p. 87).
The price index for 1957 derived from these figures is as follows:

2 Q57 7P5'90,40X100=89.8
2: Q57 P529 78,390
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prices have been adjusted for coverage as well as for price and that
they are consistent with the data in 1957 prices for 1958 and later years
rather than with the data in 1952 prices for 1957 and earlier. Independ-
ently calculated prices indexes are needed to clarify the nature of the
adjustment and thus of the relationship between the reconstructed offi-
cial index and my index.

II. TIHE GROWTuI OF INDUSTRIAL PRODUCTION

Industrial production in China, as measured by the indexes pre-
sented in table 1, grew at an average annual rate of 13 percent during
the years 1949-74. The experience in the 1950's was quite different from
that of the 1960's and 1970's. The average annual rate of growth during
the period 1949-60 was 22 percent, whereas the rate for the period
1960-74 was only 6( percent. Tile rates of growth for these and other
selected periods between 1949 and 1974 are presented in table 2.

TABLE 1.-INDEXES OF CHINESE INDUSTRIAL PRODUCTION, 1949-74

Field
Official

Producer goods
Consumer Producer Consumer

Total Total Marhinery Other goods Total goods goods

1949 20 14 8 15 28 18 10 25
1950 - 27 21 14 22 36 24 15 33
1951 38 30 24 31 48 34 22 44
1952- - 48 39 33 41 60 44 32 55
1953 61 51 50 51 73 57 44 69
1954 70 62 60 62 82 66 53 79
1955 73 66 62 67 81 70 60 79
1956 -- 88 84 90 83 94 90 84 95
1957 100 100 100 100 100 100 100 100
1958 145 166 175 164 117 167 203 133
1959 -- 177 212 242 205 131 232
1960 184 237 274 228 114
1961- 108 129 116 132 80
1962 ------- 114 138 140 137 83.-- - - - - - - - - - - - - - - - -
19632 137 158 178 153 109
1964 163 183 213 177 135 163
1965 199 212 263 200 183 195 214 178
1966 231 250 326 232 205 235
1967 202 207 273 192 195
1968-- 222 228 292 213 214 203
1969 265 289 455 249 233 267
1970- - 313 345 573 292 271 328 377 283
1971-- - 341 395 645 336 270 376
1972 371 428 677 370 294 408 522 301
1973 - 416 478 754 414 332 449 574 331
1974 432 429 341 471 600 350

Sources: Field: App. A. Official: table B-7
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TABLE 2.-AVERAGE ANNUAL RATES OF GROWTH FOR CHINESE INDUSTRIAL PRODUCTION,
SELECTED YEARS, 1949-74

1949 1952 1957 1960 1961 1965 1966 1967 1970 1973

Total:
1952-- - - - - - - - -
1957 .
1960 .-- - - -- - - - -
1981 .-- - - -- - - - -
1965
1966
1967 ------
1970 -- - - - - - - - -
1973
1974 -- - - - - - - - -

Producer goods:
1952
1957-- - - - - - - - -
1960-- - - - - - - - -
1961 -- - - - - - - - -
1965 7
1966 .
1967
1970 -- - - - - - - - -
1973

Machinery:
1952-- - - - - - - - -
1957 - .------.-.-.-.---
1960
1961 ---- - - - - - - -
1965 .-- - - -- - - - -
1966 --- - - -- --- - -
1967 ---- - -- -- -- - -
1970 --- - -- - --- - -
1973 -- - - - - - - - -

Other producer goods:
1952 -- - - - - - - - -
1957 -- - - - - - - - -
1960-- - - - - - - - -
1961 -- - - - - - - - -
1965-- - - - - - - - -
1966-- - - - - - - - -
1967 -- - - - - - - - -
1970 ---- - -- - - ----
1973 - - - - -- - - - -
1974 -- - - - - - - - -

Coosomer goods:
1952-- - - - - - - - -
1957-- - - - - - - - -
1960 --- --- - - - ----
1961 -- - - - - - - - -
1965 -- - - - - - - - -
19866 --- - - - -- -- - -
1967 .-- - - -- - - - -
1970 .-- - - -- - - - -
1973-- - - - - - - - -
1974 .-- - - -- - - - -

34
22
22
15
15
15
14
14
13
13

41 -- -
28
29
20
19
18
16
17
16

58
36
37
24
24
24
21
22
21

16 -
18
9

12
12
10

11I11
1 1

23.i
2 -41. --
9 2

10 4
7 1
9 5
9 6
9 6

25 33
14 7 -46
14 10 -2
14 11 1
12 8 -2
13 10 4
13 10 6

is5
30
15
1 7
18
15
1 7
16

4 58
13 -1 23
14 3 23
11 (') 15
14 8 19
13 8 17

17

1611
13
12
11

1 -12

9 8 1i6
10 9 13 10

9 8 11 8 4

13.
14 1 8
8 -I -17 -i - - - -- - - -

12 10 8 19
12 11 10 15 11 .

24i - ---- - -
-2i2 -16
17 15
14 13 18

38------------------------- ------
26 20 .
28 24 32 .
20 14 7 - 42 - -------------------------------
17 13 9 -3 11 - - - - - - - - - - - -
17 13 10 (I) 12 16 - -- ----
15 11 7 -2 6 -2 -17 -----
15 12 9 3 9 8 6 15
15 12 9 5 10 10 9 14
14 11 9 5 10 9 8 12

29.-- - - - - - - - - - - -
17 11 - - - - - - - - -
14 8 4 --- --
9 3 -5 -30

12 9 8 10
12 9 8 10
11 8 7 8
11 9 8 9
11 9 8 9
11 8 7 8

12-
10

--- -i - --- - - - -
21 1 2
16 3 -5

14 8 7 12 - -13 8 7 9 - - - -
12 7 7 8 6 3

I Negligible.

A. Economic RePhabilitation, 1949-52

During the period of economic rehabilitation, the index shows that
industrial production more than doubled. growing at an average an-
nual rate of 34 percent. This rapid rate of growth w-as characterized by
large increases in em)ploymellnt. with little or no growth in the net
value of fixed capital assets. The capacity damaged by the war or lost
through the Soviet removal of equipment from Manchuria in 1945
was repaired or replaced and put back into operation, and supplies
of raw materials were improved.

B. The First Five-Year Plan, 1.953-57

During the First Five-Year Plan period, industrial production dou-
bled again, reaching a level five times that of 1949, but the rate of
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growth was slower and less steady than it had been during the period
of economic rehabilitation. Different factors determined the pattern
of growth in the two periods: the relative rates of growth during the
period of rehabilitation reflect the extent to which war damage had
ben repaired, whereas the patern of growth during the First Five-
Year Plan period was determined by the decisions on investment
policy made by the new government.

C. The Leap Forward, 1958-60

In 1958, after the successful completion of the First Five-Year Plan,
orderly industrial development was abandoned and the Leap Forward
inaugurated. It quickly proved to be an ill-conceived attempt to speed
up the rate of growth by letting "politics take command" and by driv-
ing men and machines at a pace that could not be maintained. The
rate of growth, which had surged to 45 percent in 1958, dropped to 22
percent in 1959, and was only 4 percent in 1960 as the Leap Forward
began to collapse.

Most of the growth in industrial production during the years 1958-
60 would have occurred even without a Leap Forward. The accelera-
tion of the existing industrial construction program during 1958 and
1959 resulted in large additions to capacity. For example, of the 921
major industrial construction projects started during the First Five-
Year Plan period, 428 were completed and operating normally by the
end of 1957, and 109 were in partial operation. But in 1958 alone, many
new construction projects were started, and 500 were completed. Merely
putting these new plants into operation would have been enough
to guarantee China substantial gains in industrial production. Thus
the political excesses of the period masked what was a truly substan-
tial achievement in expanding industrial capacity.

D. Recovery and Readjustment, 1961-66

In 1961, industrial production fell sharply to a level slightly above
that of 1957 but only three-fifths of the peak reached in 1960. After
the withdrawal of the Soviet technicians in mid-1960, the Chinese
found that they could not operate many of the heavy industrial plants
built as Soviet aid projects, and they were forced to cut production
drastically. In light industry, the levels of output achieved during
the Leap Forward could not be maintained because of shortages of
agricultural raw materials. Even without these blows to the economy,
however, the dislocation of industry, the exhaustion of the labor
force, and the crisis in the food supply would probably have been
severe enough to cause the collapse of the Leap Forward.

By 1962, more rational policies prevailed and industry began to
recover; by 1965 most major commodities were being produced at
earlier peak levels. This recovery, however, consisted primarily of re-
gaining lost ground and resulted from a fuller use of existing capacity.
Industrial policy during the period was aimed more at increasing the
range of finished products in support of a few major programs than
at a general expansion of the industrial base.
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E. The Cu7ltural Revolution and Its Aftermath, 1967-70

The industrial revival that started in 1962 after the collapse of the
Leap Forward was interrupted toward the end of 1966 by a new period
of turmoil, the Great Proletarian Cultural Revolution. Unlike the
Leap Forward, the Cultural Revolution was not primarily an economic
movement; nevertheless, it was the source of widespread, often vio-
lent, change that affected the performance of industry.

The first large-scale disruptions occurred in the winter of 1966-67,
when workers and students were encouraged to conduct political
campaigns in factories and mines. Industrial production was affected
almost immediately by work stoppages, shortages of raw materials,
and disruptions of transportation. Efforts were made to restore pro-
duction during the spring of 1967, but they were only partly successful.

In May 1967 a new and more disruptive phase of the Cultural Rev-
olution began which lasted until September. Civil disorder was widely
reported in maijor industrial centers during the period. Transport in
all parts of China became. subject to severe, although sporadic, disrup-
tion that choked the flow of raw materials to industrial installations.
Factories representing a broad spectrum of industry and all major
industrial areas were forced to curtail operations or shut down com-
pletely for days or even weeks. In September 1967 Chinese military
authorities received sweeping authority to deal with civil disturbances
and restored a semblance of order to the country. Shortages of coal,
however, were extremely serious in the winter of 1967-68 and con-
tributed to a continued low level of production in many other indus-
tries. Only in the late spring and early summer of 1968 did industrial
production begin to return to normal levels.

Thus work stoppages, shortages of raw materials, and disruptions
of transportation caused by the Cultural Revolution forced industrial
production below the 1966 level in both 1967 and 1968. No accurate
measure of the decline in production can be made, but it may have been
on the order of 10 to 15 percent in 1967. Production remained at a low
level at least through the first half of 1968, and then began to recover
rapidly. By 1969, it exceeded the pre-Cultural Revolution peak of
1966, and in 1970 went on to grow at a rate of about 18 percent. The
average annual rate of growth for the period 1966-70 as a whole, how-
ever, was a modest 9 percent.

F. The Start of the Fourth Five-Year Plan, 1971-73

After rapid increases in 1969 and 1970, the growth of industrial out-
put fell off ma rkedly in 1971 as production pushed up against capacity.
During the early 1960's. construction was limited primarily to com-
pletion of projects that had been started in the lraate 1950's. By 1964 or
1965, 'a broader construction program appears to have been started.
During the Cultural Revolution, however, vhen the production of
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steel, cement, and timber was down and transportation wa-s often
disrupted, construction 'activity suffered. Thuis, because of the low
level of construction -activity that had prevailed in the previous several
years, newr capacity was not being 'added rapidly enough to sustain
a high rate of growth.

In addition, shortages of coal. iron ore and other basic raw materials
began to affect production of both producer and consumer goods.
These shortages reflect fundamental imbalances in extractive, process-
ing and finishing industries. In metallurgy, for example, investment
had been concentrated too heavily on the development of crude steel
capacity; the development of ininginl and finished steel capacity had
been neglected.

Coming on top of these difficulties, poor performance in agriculture
forced major changes in priorities in 1972 and 1973. Whatever the
initial goals of the Fourth Five-Year Pl an, it is clear that the revisions
gave first priority to industrial support of agriculture and to expan-
sion of exports. Thus, the problem of feeding and clothing the popu-
lation forced Peking to defer grappling with the structural imbal-
ances that have held down the rate of growth in industry until the
next five-year plan, which begins in 1976.

III. TIwE REuGIONAL STRUCTURE OF INDUSTRIAL PRODUCTION

China's natural resources are well dispersed. In contrast, the his-
torical process of development had resulted 'in 'a highly uneven geo-
graphical distribution of industrial capacity at the time the Commu-
nists caine to power. Industrial capacity was concentrated in North-
east, North, and East China, 12 where a combination of relative political
stability, a modern transport system, readily available agricultural
and industrial raw materials, and large markets had attracted foreign
capital. Smaller industrial centers had developed in Southwest China
during World W-ar II when industrial plant and equipment were
removed from coastal cities in the face of advancing Japanese armies
and in several provinces where enterprising warlords 'had built small
industrial complexes.

12 The groupings of provinces, autonomous regions and centrally administered municipalities used in this
paper are as follows:

Coastal area Inland area

Northeast -Liaoning -Heilungkiang, Kirin.
North -Peking, Tientsin, Hopeh, Shan- Honan, Inner Mongolia, Shansi.

tung.
East -Shanghai, Chekiang, Kiangsu --- Anhwei.
Central - ---------------------------------------------- Hunan, Hupeh, Kiangsi.
South -Fukien, Kwangtung - Kwangsi.
Southwest -------------- Kweichow, Szechwan, Tibet, Yun-

nan.
Northwest -- Kansu, Ningsia, Shensi, Sinkiang,

Tsinghai.

51-174 0- 75 - 11
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As measured by the indexes presented in table 3 and figure 1, three-
fourths of total industrial production in 1952 originated in the three
relatively well-developed regions. Faced with this unbalanced distrib-
ution of industrial capacity the Chinese undertook a deliberately
phased policy of regional development. The specific provisions govern-
ing the geographical distribution of industrial capital construction
were as follows: (1) Expansion of existing industrial bases, especially
in Northeast China, in order to support the construction of new in-
dustrial areas; (2) construction of new industrial bases in North
China and Central China, centering around two new iron and steel
complexes to be built in Pao-tou and Wu-han; and (3) the construc-
tion of a new industrial base in Southwest China.

TABLE 3.-CHINESE INDUSTRIAL PRODUCTION, BY REGION

1952 1957 1965 1970

Total ----- ---------------

Northeast -- -

North - --------------

East ---

Central-

South -- -

Southwest --------

Northwest-

100 208
100

i66~ --- -- -- - 2
100-------- 2100

io6 -- 220
------------ 100

i66 ----------- 0
------------ 100

100-241
100

-6 -- - -- - 11 _
100

iBo-252
------------ 100

i66 ----------- 1ii0
------------ ~ ~~10 0

415
199
100
406
192
100
482
219
100
367
206
100
455
189
100
420
199
100
426
169
100
401
164
100

653
313
157
583
276
144
843
383
175
567
318
154
789
328
173
643
304
153
516
204
121
797
326
199

Note: The regional indexes were calculated by deflating gross value indexes derived from the data in table B-8 by the
ratio of value added to gross value for the country as a whole. The assumption implicit in the calculation is that the bias in
the gross value data is the same in each geographic area.



155

Figure 1

CHINA: Industrial Production
in Percent
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During the First Five-Year Plan period, the most rapidly devel-
oping areas were the less-industrialized regions in central and western
China, which made up less than 25 percent of industrial output.
Growth in the East was the lowest because of the deliberate decision
not to let the city of Shanghai continue to dominate industrial out-
put. The East dropped from 32 percent of industrial output in 1952
to 27 percent in 1957, but it was still the largest region. North China
was the fastest growing of the more-developed regions largely because
the relatively backward provinces within the region grew extremely
rapidly.

I

0 8.4 7 1
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With the collapse of the Leap Forward and the severe economic
problems that followed, the rate of growth dropped in every region.
The drop was more severe for the central and western parts of the
country. In the recovery of 1962-65, the star performer was the
North, which had become the second largest region by 1965.

Between 1965 and 1970, the growth of industrial production was
interrupted by the Cultural Revolution. Rates of growth were lower
than the Chinese would have liked, but the pattern of growth fol-
lowed the blueprint drawn up in the 1950's. North and Central China
both continued to increase their relative share, while East China
declined further. The rate of growth in the Southwest must have been
a major disappointment. A large number of large-scale construc-
tion projects had been completed-especially in Szechwan-but the
rate of growth of the region was well below average and its relative
share in output fell.

It is interesting to speculate on what might lie behind the cryptic
reference in Premier Chon En-lai's work report to a 10-year plan that
is to run concurrently with the 5-year planning cycle.13 If it. were
no more than preliminary targets for the sixth Five-Year Plan (1981-
1985), would he have referred to it as a 10-year plan? In 1956, for
example, when the second Five-Year Plan was being drawn up, tenta-
tive targets for key commodities were given for 1967 and 1972, that
is, for 10- and 15-year periods. The 10-year plan will probably be
more than national targets for 1985. Given the current emphasis on
self-sufficiency and hints that the number of provinces may be in-
creased, the 10-year plan could be directed toward achieving a better
regional balance in output. Whether that would mean a return to the
regional administrative areas of the early 1950's with a formal organi-
zation and bureaucracy, or a revival of the more shadowy economic
coordination regions of the late 1950's, or merely an attempt to achieve
regional balance through the current national planning mechanism is
more than anyone outside Peking can say. In any case, it seems clear
that the central government has retained control over key economic
decisions and has the power to redistribute investment funds as it
wishes.

In summary, the Chinese have persisted in their plans for the
regional development of the country through thick and thin. The
plan-which was first to repair the industrial centers damaged during
World War II, then to build new industrial bases in North and Cen-
tral China, and finally to develop the Southwest and the Northwest-
is taking much longer than they had anticipated. Production was
restored and the relative importance of the Northeast and East has
begun to decline. Pao-t'ou and Wiu-han are well established bases
and the relative sh are of outptit in North and Central China has
increased. But the Southwest has failed to develop rapidly despite
the construction of the new industrial complexes, and the regional
structure of industrial production has not been changed dramatically.
The gestation period required for investment to have an impact oln
growth rates seems to have been much longer than the Chinese had
anticipated. It has only been in the last 10 years that North China
has increased its relative share noticeably. It seems likely that the

is Chou En-lal, "Report on the Work of the Government," Peking Review, Jan. 24, 19-75,
p. 23.
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investment in the Southwest will start to pay off over the next 5 years
but it will take another 10 to 15 years for the Chinese to achieve the
goals they set for themselves in the early 1950's.

IV. INDUSTRIAL PERFORMANCE IN 1974

In his report to the National People's Congress,' 4 Premier Chou
presented more statistical information on industry than had appeared
in any single speech or article since he gave an interview to the late
Edgar Snow during the winter of 1970-71.15 Chou gave 1974 index
numbers (with 1964= 100) for the output of eight industrial commod-
ities, ranging from crude oil to cotton yarn, and stated that the gross
value of industrial output in 1974 was 2.9 times the level of 1964. The
selection of 1964 as the base for comparison is logical-it is an even
10-year period and the previous National People's Congress met in
1964-but it is unfortunate from our point of view because abso-
lute figures have never been published for 1964. In addition, focusing
on the longer period draws attention away from performance in 1974,
when industry grew by only 4 percent,. and from China's current
economic problems.

The average annual rates of growth derived from Chou's statement
and reported or estimated rates of growth in 1974 are presented in
table 4, -together with the estimated level of production. The one
bright spot in the economy was the petroleum industry which con-
tinued its rapid rate of growth. -Other producer goods grew only
slowly at best. The production of chemical fertilizer wvas about the
same as it -was in 1973 and the production of crude steel declined by
nearly 2 million tons. The-performance of consumer goods was no
better. The output of .goods manufactured from industral raw ma-
terials probably did relatively well; most goods that depend on agri-
cultural raw materials did not. The output of cotton cloth was about
the same as in 1973 and the output of sugar dropped nearly 2 per-
cent. For every com modity except timber, growth in 1974 -vas below
the average for the last 10 years.

TABLE 4.-INDICATORS OF CHINESE INDUSTRIAL PRODUCTION, 1974

Average annual rate Percentage change
of growth 1964-74 1973-74

Reported Estimated Reported Estimated Estimated production in 1974

Electric power - -11.6 --- 6.9 108 billion hilowatthours.
Coal 6.7 3.2 389 million M.T.
Crude oil .22. 3-- 20 -- 65.3 million M.T.
Refined products ---------------------------------------- 13
Crude steel - -8.2 --- -6. 7 23.8 million M.T.
Tractors - -20.0
Agricultural machinery - - - - 14.6
Chemical fertilizer-------------15.7----------- (1) 24.8 million M.T.

Large scale - ---------- 9.2 -4.5 9.5 million M.T.
Small scale -23.3 -- 2.0 15.3 million M.T.

Cement -11.2 --- - 5.7 31.6 million M.T.
Large scale -5.7 -2.0 15.2 million M.T.

- Small scale - -- 22. 5 9.3 -16.4 million M.T.
Timber- 4.5 ---- - 6.0 53 million.cubic M.
Chemical fibers-15.7
Cotton yarn -6.3
Cotton cloth ---------- 4.1 -(') 7.6 million linear M.
Wool cloth ------------------------------------------------ 65.2 million linear M.
Sugar -7.8 -- 1.8 2.19 million M.T.

' Negligible.

" Chou En-lat, op. cit., p. 22.
s5 Edgar Snow, "Talks with Chou En-lat," The New Republic, Mar. 27, 1971, p. 20.
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The picture that emerges from the national physical output data also
is reflected in the provincial claims for the gross value of industrial
output. Data on the growth of output over the corresponding period
of 1973 are presented in table 5. The fact that figures covering 9 months
or more are available for only 5 out of 29 provinces suggests how little
progress there was to report.
TABLE 5.-PERCENTAGE INCREASE IN THE GROSS VALUE OF INDUSTRIAL OUTPUT OVER THE CORRESPONDING

PERIOD OF 1973, FOR SELECTED PROVINCES, BY LENGTH OF PERIOD IN 1974

Number of months

Province 6 7 8 9 10 11 12

Liaoning () -6.3.
Heilungiang -9.1 ---- 6. 2 - --- - 5.8.
Hopeh ---b----------------------------------------- 10.2 10. 7 12.3.
Honan ---- 13 ----------------------------------------
Peking-(2) _, _ _ Considerable increase.
Tientsion ---------------------------- (3) - All time high.
Kiangsu (4) 9 ..
Shanghai --- 6.2 ------ Marked.
Kwangtung ---- 5.66 - (a)
Tibet ---- 32.67 -
Shensi - Greater.
Kansu - - 8.2 8.21 ----- 8.4 8.9 9.1
Tsinghai -- ---------------------------------------------------------- 5.7.

' Marked.
2 Remarkable.
3 Big margin.
4 About the same level.
6 Greater.

The anti-Confucius campaign seems to have made itself felt
throughlout; industry. Workers, dissatisfied with low wages and living
standards, engaged in sporadic work stoppages, and absenteeism was
high. The upshot was that many industries were well below the levels
of production necessary to meet their goals.

By midyear the situation was serious enough for the Central Com-
mittee of the Chinese Communist Party to issue Directive No. 21.
which focused on the economic difficulties caused by the excesses of
the political campaign.1' The Central Committee stated specifically
that the production of coal in the first 5 months of the year was 8.35
million tons short of the national target, and that the shortage of coal
had affected major rail lines and a long list of industries including
iron and steel, nonferrous metals, chemical fertilizer, and cement.
To remedy these deficiencies, the Central Committee called for cadres
to strengthen their leadership. for production to be put on a par
with ievolution, and for disciplinary action to be taken against work-
er's and cadres who left their posts without permission.

The extent to which production actually declined and how success-
ful the Chinese have been in restoring it are hard to assess. The
mlonthly indexes of industrial output presented in table, 6 throw some
liliht on the situation cluring the summer and fall. It must have been
nice to be able to report, as Kirin did, that iirodluction in September
was 21 percent above production in August, but a moment's reflection
indicates that rates of grrowth like this only show hovw bad the situa-
tion had been the previous month. For example. the low-est monthly
growth rate, the 2.8 percent reported for light industry in Szechwan,
is the equivalent of 40 percent annually. Tf rates of growth had been
anything like 40 percent, they surely would have been reported.

in New York Times, Nov. 15, 1974, p. 3.
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TABLE 6.-MONTHLY INDEXES OF INDUSTRIAL OUTPUT, FOR SELECTED PROVINCES, 1974

July August September October November December

Kirin -100 121. 0.
Honan: Coal - - - .100. 0 109.8
Shansi -100 104.18 117.1.
Anhwei j. .100. 0 116. 0
Hupeh - 100. 0 116. 83 .

Wu-ban ... 100. 0 114.9 121. 7
Hunan: Light industry 1 100.0 106. 8
Kiangsi 100 105.1

Coal 100 116. 8 --------------------------------------------
Pigiron -100 187. 5.
Steel -100 240

Szechwan: Light industry 100 102.8 112.7
Ch'eng-tu: Light industry -100.0 128.0.

Kweichow .-- -11 100.0 112.8
Yunnan 100 117.1 126.6
Shensi ----- - -100. 0 140.0 -

Coal....- - - -100.0 116.0 -
Machine building - .-.----- 10---0.0--------------------- -- - 147.8
Light industry and textiles .. 100.0 112.0

The rates of growth reported in the late summer and early fall of
1974 indicate that political interference in the factories had begun to
ebb and that the tempo of industrial production had begun to edge
up. The fact that provinces were still reporting large monthly increases
in October and November. however, shows howv slow the recovery was.
Indeed, some areas had not fully recovered by yearend. In Hupeh,
for example, output of 32 out of 70 major products in January was less
than in January 1974.17

V. PROSPECTS FOR 1975 AND BEYOND

Despite accumulating structural problems and the poor performance
in 1.974, industrial production in the remainder of the decade should
get back to the recent growth trend of 8 to 10 percent. The reduction
in the number of economic ministries and commissions-from 40 to
26 and from 12 to 3, respectively-was announced at the National
People's Congress in January 1975. Furthermore, Chou En-lai's state-
ment that China is drawing up a 10-year plan in addition to the
regular 5-year and annual plans suggest that centralized planning
and management of the economy is being tightened. And this tighten-
ing will be reinforced by the current campainl lto impose "the dictator-
ship of the proletariate." Among other objectives, the campaign is
designed to provide the discipline necessary for a period of ordlerly
economic development.

Chou singled out the Fifth Five-Year Plan period (1976-1980)
as crucial for the attainment of 'front rank" status for China bv the
end of the century. The basic economic problem for the People's Re-
public of China is to boost the growth rate of grain production well
above the rate of population growth. The degree of success the Chinese
have in promoting birth control and in raising aglicultural production
wil be important. determinants of the rate of industrial growth.
influencing, for example, the amount of investment resources that can
be spared for the expansion and-modernization of heavv industry.

By purchasing 13 of the world's largest ammonia-urea fertilizer
complexes, China .has set the stage for.a possible breakthrough in
agriculture in the early 1980's. These purchases will affect industrial

17 Putting its best foot forward. Hupeh reported that output of 38 out of 70 major prod-
ucts -was greater than in January last year. See FBIS, Mar. 4, 1975, HI.
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growth in three ways. First, the output of fertilizer will increase the
value of industrial output directly; second, the increased avail-
ability of fertilizer will mean increased production of agricultural
raw materials and thus have an indirect impact on growth; and third,
the foreign exchange currently needed to purchase grain and fertilizer
will be freed for the purchase of machinery and equipment. To the
extent that population growth is curbed, additional foreign exchange
will be available for industrial investment.

In gelieral, Chou called for balanced efforts to promote growth.
T'hus, the judgnment that growth will be relatively slow while the
structural imbalances in industry are being corrected seems sound.
The Chinese long-run objective is to catch up with the West, and what
they are doing now and what they seem to be planning for the next
5 to 6 3years could set the stage for a new wave of rapid growth. There
are, however, certain hazards. First, the current widespread demands
for higher wages appear to be a genuine expression of the workers'
desire for a higher standard of living. Holding down material incen-
tives and depending on discipline may do for the moment, but the
potential for disruption is always there. Second, if industry falters,
or if the current policies do not pay off in higher growth rates by
the end of the decade, the pressure for a radical solution mnay be, over-
whelmingn. The Chinese might try a newv leap in a desperate effort to
achieve the industrial status for which they hunger. These hazards
are present during a period in which the People's Republic is
grapplill(r wvithl a leadership succession problem. If economic short-
comings become issues in the succession itself, their potential for
disrupting Chinese industrial growth is unprecedented.

In summary, the prospects are for a period of moderate growth
in industry with emphasis on achievinig balance, but with the ever-
lpreselnt possibility of breakdown due to political disruption, worker
discontent or a desperate attempt to accelerate the rate of growth.

APPENDIx A

DESCRIPTION OF THE INDEX

The index of industrial production for the People's Republic of China pre-
sented here is a substantial revision of the index prepared for the Joint Economic
Committee in 1966 '1 and brought up to date in 1 9 71 ." The three principal
changes are: (1) the number of commodities included in the index for the years
since 1957 has been increased from 11 to 27; (2) the development of a new index
number technique has made it possible to include physical output series for which
the data are not complete; ' and (3) the index has been restructured to facili-
tate comparison with a reconstruction of the official index.'

I. For the Years 1949-57

Indexes showing the growth of production for individual branches of indus-
try, for producer and consumer goods, and for industry and handicrafts are
presented in table A-1.

'" Robert Michael Field, "Chinese Communist Industrial Production," An Economic
Profile of Mainland China, Joint Economic Committee of the U.S. Congress, Washington,
D.C. 1967. pp). 269-295.

1D Robert Michael Field, "Chinese Industrial Development: 1949-1970," People's Republic
of China: An Economic Assessment, Joint Economic Committee of the U.S. Congress, Wash-
ington. D.C., 1972, pp. 61 85.

2D For a description of the technique, see Appendix C.
21 For an analysis of the reconstructed official data, see Robert Michael Field. Nicholas

R. Lardy, and John Philip Emerson, A Reconstruction of the Gross Value of Industrial
Output bya Province in the People's Republic of China: 1949-1973, U.S. Department of
Commerce, forthcoming.



TABLE A-I-DERIVATION OF THE INDEX OF CHINESE INDUSTRIAL PRODUCTION, 1949-57

Weights 1949 1950 1951 1952 1953 1954 1955 1956 1957

Total industrial production - - - 100.00 22.55 31.03 42.43 54.27 68.49 79. 59 81. 99
Producer goods .. 54.33 16.53 24.70 35.35 46.36 60.62 73. 38 78. 39
Consumer goods -------------- 45.47 29.76 38.61 50.93 63.75 77.93 78.05 86.30

Industry . 100.00 83. 48 21. 50 28. 56 40. 39 52. 59 66. 58 77. 63 81. 07
Producer goods- 100.00 60.82 16.13 24.06 34.95 45.95 59.92 72.59 78. 24

Electric power -4.15 25.96 27. 42 34.65 43.76 55.41 66.30 73. 80
Coal - 23.36 29.25 38. 71 47.87 59.98 62.85 75. 46 88. 37
Petroleum -1.75 10.40 17.20 26.23 37.49 53.48 67.84 83.06
Ferrous metals 11.35 3.73 12.24 21.28 34.48 46.24 54. 93 69. 07
Machine building -21.79 9.37 15.69 27.14 36.83 56.01 66. 45 68. 68
Chemical processing -5.49 9.38 16.27 28.94 38.14 47.53 63. 11 75. 96
Building materials . 18.71 10.34 22.06 38.95 44.75 60.64 71.95 70.44
Timber -1.-------- II.10 25.09 29.75 35.20 53.04 83.32 105.88 100.11
Paper -2.30 14.82 19.29 33.03 50.98 58.56 71.07 78. 79

Consumer goods -------- 100. 00 39.18 29.84 35. 55 48.83 62.91 79.92 85. 44 85. 45
Textiles -50.36 24.60 34.37 45.33 61.36 74.88 85. 27 77. 85
Food processing - 49. 64 35.17 36.75 52.39 64.48 78.98 85.62 93.17

Handicrafts - -100.00 16.52 27.83 43.48 52.76 62.73 78.14 89.53 86. 64
Producer goods 22.73 21.95 33.45 40.77 51.92 70.03 83. 97 80.49
Consumer goods --------- 77.27 29.56 46.43 56.29 65.91 80.52 91. 17 88. 45

100 113.07
100 118.49
100 106.56
100 112.88
100 117.95
100 116.56
100 117.29
100 125.37 I-
100 133.28 C')
100 111.09
100 119.33
100 107.30
100 134.14
100 125.19
100 105.01
100 94.00
100 116.17
100 114.00
100 125.78
100 110.53
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A. INDUSTRY

The index for industry was constructed from Chinese data on the physical
output of 42 commodities produced by 11 branches of industry. These data were
weighted in three stages. In the first stage the output series were grouped by
branch of industry and indexes were calculated separately for each branch. The
indexes for seven branches of industry-electric powver, coal, petroleum, ferrous
metals, building materials, timber, and paper-were each based on a single
commodity. The indexes for the chemical processing, textile, and food processing
industries wvere based on a sample of the commodities produced by these branches
weighted by their respective prices.

The construction of the index for the machine-building industry was more
complex. For the years 1952-57 the index was calculated from physical output
data. Because the commodities produced by the machine-building industry
are extremely diversified, they were divided into categories that are more
homogeneous than the industry as a whole. Then a two-stage index wvas con-
structed in which prices were used as weights within the individual categories
and the relative shares of the gross value of output as weights between cate-
gories. 2 2 For the years 1949-51 this procedure could not be used because the
sample of physical output data was restricted to a small number of products
that grew much faster than was typical of the industry as a whole. For these
years the index w-as computed by adjusting the official data to allow for the
difference in the rates of growth shown during the First Five-Year Plan
period by the official index of gross value and the estimated index of value
added.

In the second stage of aggregation, indexes for producer and consumer goods
wvere obtained by combining the indexes for the individual branches. The
weights employed wvere the relative shares of the wage bill paid to workers
employed in those branches of industry that are included in the index. In
the third stage, an index for industry as a whole was derived using wage bill
weights that had been adjusted to account for the degree of coverage in the
producer and consumer goods sectors. The derivation of the weights is presented
in table A-2.

TABLE A-2.-DERIVATION OF WEIGHTS FOR THE INDEX OF CHINESE INDUSTRIAL PRODUCTION, 1949-57

Share of
wage bill

among Adjusted
included share of

Gross value ' branches 2 wage bill Final weights

Total, excluding repair 57, 744 3117.66 100.00
Producer goods -28, 249 ' 71.56 60.82

Included - 20, 725 5 52. 50 100. 00
Electric power 928 2.18 4.15
Coal- 1,510 12. 26 - - - 23. 36
Petroleum - ----------- 650 .92 1.75
Ferrous metals -------- 4113 5.96 - - - 11.35
Machine building - - 5, 361 11.44 21.79
Chemical processing -3,652 2.88 5.49
Building materials --- ---- 1, 475 9. 82 - - - 18.71
Timber -1,718 5.83 11.10
Paper -------------------------- 1.318 1.21 2.30

Excluded- 7, 524 -----
Consumer goods 29, 495 446.10 39.18

Included - 22, 918 5 35. 82 100. 00
Textiles ----------------------------- 11,154 18.04 50. 36
Food processing ----------- 11,764 17.78 49.64

Excluded -------------------------- a 6, 577 -- - ----- -

I Tables B-5, and B-6.
2Robert Michael Field, Chinese Industrial Development: 1949-71, "People's Republic of China: An Economic Assess-

ment," Joint Economic Committee of the U.S. Congress, Washington, D.C., 1972. p. 76. The branch weights do not add to
100 because the consumer goods portion of machine building, and metal products and repair have been excluded from the
metal processing sector, and the producer goods portion has been excluded from textiles.

3 Derived as the sum of producer and consumer goods.
4 Derived on the assumption that the relative share of the wage bill paid to workers employed in the included branches

was the same proportion of producer goods and consumer goods, respectively, as the share of these branches in the gross
value of output.

5 Derived as the sum of the included branches.
6 Derived as producer and consumer goods less included branches, respectively.

12 For a complete description of the machine-building Index. see Robert Mtchael Field,
"The Chinese Machine-Butiding Industry: A Reappratsal," The China Quarterly, April-
June 1973, pp. 308-320.
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B. HIANDICRAFITS

The index of handicraft production was not calculated from physical output
data because data were available for only eight commodities produced by handi-
crafts and the output of these commodities was not typical of handicrafts as a
whole. Instead, the index was derived froni official indexes for handicrafts pro-
ducer and consumer goods. These indexes were weighted by the relative shares
of the gross value of handicraft output, excluding repair, in 1956. Tile value of
repair should have been excluded from the index of handicraft producer goods,
but information on year-to-year changes in repair was not available.

C. TOTAL INDUSTRIAL PROI)UCTION

The index of total industrial production was obtained by weighting the indexes
for industry and handicrafts by the relative shares of the gross value of output,
excluding repair, in 1956. Independent estimates of the values added in industry
and handicrafts could not be used as weights because the data on the earnings of
handicraft workers necessary to calculate the wveights were not available and
could not be estimated. The structure of the index for the 1950's and the nature
of the weights used in each stage of aggregation is summarized in figure 2.

Figure 2

Structure of the Industrial Index for the Years 1949- 1957
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II. For the Years 1958-74

The system of weights used to calculate the index for the years 1949-57 was
not used for the years 1958-74 because handicraft production could not be sepa-
rated from the production of industrial enterprises and because the number of
output series for which estimates are available was reduced. For example, only
one complete series was available for such important branches of industry as
textiles and food processing. The procedure used was to group the series by sec-
tor-namely, machine building, other producer goods, and consumer goods-and
weight them by their respective prices. The resulting sectoral indexes were then
aggregated using an adjusted set of weights. The derivation of the index is pre-
sented in table A-3, the derivation of the weights in table A-4, and the physical
output series in tables B-1, B-2, and B-3.

TABLE A-3.-DERIVATION OF THE INDEX OF CHINESE INDUSTRIAL PRODUCTION, 1958-74

Other
Producer producer Consumer

Total goods Machinery goods goods

Weights -100.00 54.53 11.06 43.47 45.47
1957 - 100.00 100.00 100.00 100.00 100.00
1958 -144.77 165.91 174.94 163.79 116.57
1959 -177.00 211.77 241.53 204.78 130.63
1960 - . 184.15 236.71 274.17 227.91 114.06
1961------------------ 108.04 128.88 116.11 131.88 80.24
1962 - 114.16 137.87 140 .28 137.31 82.54
1963 -136.86 157.64 178.19 152.81 109.14
1964 -162.74 183.44 212.93 176.52 135.13
1965 -199.38 211.98 262.95 200.01 182.58
1966 -230.71 249.69 325.52 231.89 205. 40
1967 - 201.90 207.42 273.38 191.93 194.55
1968------------------ -222.10 227.95 291.64 213.00 214.29
1969------------------ 264.62 288. 58 455.09 249. 49 232.67
1970 -313.33 345.25 572.72 291.84 270.75
1971------------------ 341.15 394.70 645.35 335.86 269.73
1972 -370.73 428.22 677.49 369.70 294.05
1973 -415.80 478.28 753.78 413.60 332.46
1974 -432. 27 --- 429.41 341. 00

TABLE A-4.-DERIVATION OF WEIGHTS FOR THE INDEX OF CHINESE INDUSTRIAL PRODUCTION, 1958-74

IndustryI Handicrafts2 Total

Share of industry and handicrafts 3_ _--------------------------------- 83.48 16.52 100.00
Total -100.00 100.00 100.00

Producer goods -60.82 22.73 54.53
Machine building -13.25 - -- 11.06
Other 47.57 22.73 43.47

Consumer goods - 39.18 77.27 45.47

1 Table A-2.
2 The relative share of the gross value of handicraft output, exctuding repair, from table B-5.
a The relative share of the gross value of industrial and handicraft output trom table B-5.



APPENDIX B

STATISTICAL TABLES

TABLE 8-1.-CHINA: ESTIMATED PRODU6TION OF SELECTED TYPES OF MACHINERY, 1949-74

Powered
irri-

gation
equip-

Electric Sewing nment
gener- ma- (thou- Traitors 1(15 hp units) Mainline locomotives (units) Merchantators Machine chines sand Freight vessels Motor(kilO- tdols Spindles (thou- horse- Convent- cars (LSD vehicleswatts) (dolts) (onits) sands) power) Total tional Garden Total Steam Diesel Electric (units) tons) (units)

1951--------------31. 731 5,853 131, 984 -- ----- 2,882.----------
1952-29, 678 13, 734 383,128-~~~~ ~~ ~ ~~~~~~-------------- 20 20 ----------- 5, 792 6,100 --- -1953 5-, 525 20, 502 287, 424 2571 :; 10 10-4, 501 14, 800-

1955-107,95 61 1901 489,044 316-52 52- 5, 446 31, 400 -1955 ------ ------------------ 107,595 ~~~~~~~~~~~~~~~~~~~~~13, 708 304,4110 174 ------------... ...... 98 98-9,258--50,-2001956-288, 263 25, 28 784,020 206 170 184-184- - - 7,122 51,200 1,654-1957 -312, 00 28297 484, 000 278 52 16-- 1347 16 7--- --------- $7,1 3 , 4$00 7 450
1958 - 1,425,000 30,0 1,008,000 637 720 ii -1,100-- 350 346 2 2 11,000 56,600 16,0001959------------------- - 35 000 1,360,000 563 1; 255 9,400 9,400------- 533 530 3...... 17, 000 64, 500 19,4001960----------------....40 000- -676 1,610 23,8011 23,800------- 602 600 2------23,000 41,400 15,000

1961----------- --------------- 36000-700---16----200-- 716,2000-6- 100-- ---- 00 - - - 3,000----------,- 300o281,000001962 -------- --------- - 25, 000 ---------- .. 955 20, 900 2 ,9D00__----- 25 25------------ 4,000 23, 100 8, 4001963 2--- --- 5-----00-- -- --- 34200... ...... 2 2038001963 -- 35, 000 - - -~~~~~~~~~~~~~~... 640 24. 600 24 600 -- -- - 27 25 ------ 2 5,900 25, 800 16801964 -~~~~~~~.625, 000 40, 000 700,O000 1, 257 860 29, 347 29,200 414 27 25------ 5,70 420 2,01965--------------780, 000 4,000 1,400,000 1,571 1,150 33, 271 32, 300 971 50 20 30 ------ 6.600 29, 100 30, 0001966.------------------50,1000 ----------- 1.530 46, 138 43,100 3038 140 70 70 ------- 7,500 19, 800 43,0uO1967--------------------40,000 ------------------ 43,089 38, 100 4,:989 200 100 100------ 6.900 22, 500 32,0001968-------------------45,000---------- ------ 47. 787 40, 400 7, 397 240 100 140 ------ 8,700 48,O000 27, 0001969--------------- --- - 55,000 --- 8O------ 57, 93 47, 800 10,193 261 100 160 1 11,000 108, 900 60, 0001970 - ~~~~~~--------70, 000-2,---- 400 73,31 -- 3 58, 600 14, 713 285 100 180 5 12, 000 193, 200 70, 0001971---------------_----75, 000-------3,000 3,089 90, 923 68,300 22, 623 205------- 200 5 14, 000 231, 900 86, 0001972 ------------- 3,500,000 75, 000-------3,300 4,016 106,863 75, 200 31, 663 225------- 220 5 15, 000 163, 500 100, 0001973_------------------80,000 ---- -- 3,894 5,984 133, 263 90,300 42, 963 240------- 240-------16, 000 161, 700 110,0001974

I Preliminary estimates.
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TABLE B-2.-CHINA: ESTIMATED PRODUCTION OF SELECTED PRODUCER GOODS, 1949-74

Electric Thousand metric tons
power

(million Crude Finished
kWh) Coal Crude oil Iron ore Pig iron steel steel

1949 ------------------- 4, 308 32, 430
1950 --------- --- 4, 550 42, 920
1951- - - 5, 750 53, 090
1952 - -7, 261 66, 490
1953 - -9,195 69, 680
1954 - -11, 001 83, 660
1955 - -12, 278 98, 300
1956 - -16, 593 110, 360
1957 - -19, 340 130, 732
1958 - 28, 000 230, 000
1959-- 42,000 300,000
1960 - -47,000 280,000
1961 - -31,000 170,000
1962 - -30,000 180,000
1963 33,000 190,000
1964 36,000 204,000
1965 - -42, 000 220, 000
1966 - -50, 000 248, 000
1967 - -45,000 190,000
1968 ---- -- 50, 000 205, 000
1969 - 60, 000 258. 000
1970-- 72,000 310, uO
1971 - -86,000 335,000
1972 - -93,000 356,000
1973 - -101,000 377,000
1974 108,000 389,000

121 589 252 158
200 2, 350 978 606
305 2,703 1,148 896
436 4,287 1,929 1,349
622 5,821 2,234 1,774
789 7,229 3, 114 2, 225
966 9, 597 3, 872 2, 853

1, 163 15, 484 4, 826 4, 465
1, 458 17, 670 5, 936 5, 350
2 300 59,000 13,690 11, 100
3,700 83, 000 20, 500 13, 400
5, 500 100, 000 27, 500 18,700
5,300 ---- 8,800 8,000
5,800 8,800 8,000
6,400 9,900 9,8000
8,700 ---- 11, 900 10,800

10,800 38,800 13,800 12,500
13,900 16 600 15, 000
13, 900 ---- 13, 200 12, 000
15, 200 ---- - 15, 400 14, 000
20, 300 49, 500 17, 600 16, 000
28, 500 73, 200 22, 000 17, 800
36, 700 92, 300 27, 100 21, 000
43, 000 104, 800 30, 400 23, 000
54, 500 108 600 33, 700 25, 500
65, 300 101, 500 31, 500 23, 800

Chemical fertilizer (thousand metric tons) I

Nitiogen 2 Phosphorus3
Potas-

Large Small Large Small siUm4
Total Total scale scale Total scale scale

1949 - --- 27 27 27
1950 ------ 70 70 70 - - -
195 1 - - - 137 137 137 - -
1952 ------ 194 194 194 ---
1953 ------ 263 263 263 --
1954 ---------------------- 3343 343 343
1955 -------------- 426 418 418 ----- - 8 8
1956 - - - - - - - - - - - 663 586 586 -- - - - - 77 77
1957 803 683 683 120 120 --------------------
1958 - 1,350 1,010 1,010 ---------- 340 340 .- .-----.-.-.-.-----
1959- -- 1,880 1,380 1,380 - - - 500 500 ----1960. -- - - - - - - - - - - 2,520 1,720 1,720 -- - - - - 800 600 200 -- - - -
1961- - - - 1,850 1, 450 1,430 20 400 300 1001962.. ----- --------- 2, 780 2, 220 2,160 60 560 360 200 --- ----
1963 ------ 3,860 2,830 2,730 100 1,030 450 580
1964 5,780 3, 560 3, 350 210 2, 220 600 1, 620 -- ---
1965 ---- 7,600 4,150 3,P30 320 3,450 750 2,700 --
1966- 9,600 4,830 L 30 600 4,680 1.440 3,240 90
1967 ---------------------- 8,100 4,040 o,450 590 3,890 1,300 2,590 1701968. ---------------- 9,500 b, 200 3,500 1,700 4,070 1,370 2,700 2301969 -------------- 11,300 5,900 3,800 2, 100 5,150 1,500 3,656 2501970.. ------------ 14,000 7,810 4,450 3,360 5,900 1,550 4,350 2901971 -------------- 16, 800 9,560 4,750 4,750 6,950 1,620 5,330 350
1972 ------ 19, 880 11,800 5,780 6,020 7,700 1,920 5,780 380
1973 ------ 24, 760 14, 400 b, 620 7, 780 9,940 2, 480 7, 460 420
1974 ------ 24, 880 15, 810 7,900 7,900 8,620 1,620 7,000 450

Footnotes at end of table.

123
360
690

1,110
1, 490
1, 770
2, 220
3, 220
4, 290
6, 100
8, 100

11, 500
6, 000
6, 000
6, 800
8, 100
9, 400

11, 200
9, 000

10, 500
12, 000
13, 400
15, 400
16, 900
19, 100
17, 800
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TABLE B-2.-CHINA: ESTIMATED PRODUCTION OF SELECTED PRODUCER GOODS, 1949-74-Continued

Cement (thousand metric tons)
Paper

Large Small Timber (thousand
Total plants plants (thousand M 3) metric tons)

1949 ------ - 661 661 5,760 228
1950 ------- 1,410 1,410 6,640 380
1951 ------- 2,490 2,490- - 7,640 492

.1952 ----------------- 2,861 2,861 ---- ----- 11,200 603
1953 - 3,877 3,877 - -17 530 667
1954 4, 600 4,600 --- 22, 210 842
1955 ------- 4, 503 4, 503 - - 20, 930 839
1956 ------- 6,393 6,393 20,840 998
1957 ---- 6,860 6,860 - 27,870 1,221
1958 10, 700 9,300 1-400 35, 000 1,600
1959 . 12, 300 10,600 1,700 41, 200 1,700
1960 - - - - 12, 000 9,000 3,000 33, 000 1,700
1961 - - - - 8,000 6,000 2,000 27,000 1,000
1962 -- 6,900 5,100 1, 800 29, 000 1,000
1963 -- 9, 100 6,600 2,500 32, 000 1,100
1964 - - - - 10, 900 8,700 2,200 34, 000 1,500
1965 14, 800 10, 900 3,900 36, 000 1,700
1966 . -- 16, 900 12, 500 4,400 38, 000 1,800
1967 14,200 10,600 3,600 30,000 1,700
1968 17, 400 12, 700 4,700 32, 000 1,700
1969 -- 19, 600 13, 700 5,900 35, 400 1,800
1970 19, 800 13, 800 5,900 40, 000 2,000
1971 23, 000 13, 800 9,200 43, 000 -
1972 ---- - 27, 500 14, 300 13, 200 46, 00 .
1973 --- - - - - - - - - - - - - -- 29,900 14,900 14,900 50.000 - - - - - - -
1974 - 31,600 15,200 16,400 53,000 --

1-Components may not add to the total because of rounding.
2 Production is measured in standard units of 20 percent nitrogen.
3 Production is measured in standard units of 18.7 percent phosphoric acid.
4 Production is measured in standard units of 40 percent potassium oxide.

TABLE 8-3.-CHINA: ESTIMATED PRODUCTION 'OF SELECTED CONSUMER GOODS, 1949-74

Wine
Cotton Wool Silk and

cluth cloth cloth Sugar liquor
Thermos (million (thousand (thousand (thousand (thousand

Bicycles bottles linear linear linear metric metric
(thousands) (thousands) meters) meters) meters) - tons) tons)

1949-
1950
1951 -- - - - - - - - -
1952
1953 - - -- - -
1954 .-- - - -- - - - -
1955---------
1956-
1957
1958 --- - - -- - - - -
1959 -- - --- - - - - - -
1960 .
1961-_--------
1962 .-- - - -- - - - -
1963
1964
1965-- - - - - - - - -
1966 .
1967 .- - - - - - - - - -
1968 -- - - - - - - - -
1969
1970
1971 .-- - - -- - - - -
1972 -- - - - - - - - -
1973 .
1974 .

14
21 ---- - - -
44
80 5,536

165 12, 007
298 14,841
335 17,958
640 16, 310
806 21, 870

1,174 27,611
1,479 37,090
1,6840 0--
634i - - - - - -

1, 000 ---- 216
1, 101 331216
1, 209
1,792 --- - - - -
2,044 --- -

-2, 412 - - -

3,026 -----
3,640 .
4,030
4, 300 .
4, 859

1, 889 .5, 435 50, 160
2, 522 4, 880 51, 120
3, 058 4, 025 63, 300
3, 829 4, 233 64, 760
4, 685 6, 227 73, 800
5, 230 7, 823 78, 250
4, 361 10, 271 93, 970
5,770 14, 267 118 610
5,050 18, 170 144, 560
5, 700 26, 280 194, 840
6, 100 31, 400 200, 000
4,900 -0-- --
3,300 .-
3, 500 23, 920 ----
4,600 27. 175 300,960
5,1 (0 .- -
6,400 . . - -
6, 700 - .- -- --
5,500 -- --
6,000 .. .
6,600
7,500 0
7,200 ---- - 401,280
7,300
7 600
7 600 65, 220

199 ----- --
242
300 ---
451 230
638
693
717
807 520
864 730
90 -C

1,130 -- -
920 -0----
700 0
480 .
510 805

1,030
1,460
1,710
8, 900-
i,900 .-----------
1,700
1 790
1,890
1,870
2,230 .
2,190 ---------



168

TABLE B-4.-CHINA: GROSS VALUE OF INDUSTRIAL AND HANDICRAFT OUTPUT, BY PRODUCER AND CONSUMER
GOODS, 1949-57

[In millions of 1952 yuan]

1949 1950 1951 1952 1953 1954 1955 1956 1957

Total industrial production -- 14,020 19,120 26, 350 34,330 44, 700 51,970 54,870 70, 360 78,390
Producer goods ' --- 3,730 5,650 8, 500 12, 220 16, 680 19, 990 22.890 32, 040 37, 940
Consumer goods --- 10,290 13.470 17, 850 22, 110 28, 020 31, 980 31, 980 38, 320 40, 450

Industry . - . 63,180 14,060 20,210 27,020 35,580 41,510 44,750 58,660 65,020
Producer goods 3--. --- 3,100 4 4,690 4 7, 330 10, 730 14, 670 17, 590 20, 530 29,170 5 34, 330
Consumer goods 3 __-___-___-7, 680 4 9, 370 4 12, 880 16, 290 20, 910 23, 930 24, 170 29, 490 5 30, 690

Hantdicrafts I - - - 3,240 5,060 6, 140 7,310 9,120 10, 460 10, 120 11,700 13,370
Producer goods I - - 630 4960 4 1, 170 1,490 2,010 2 410 2,310 2,870 3,610
Consumer goods 5 - ______ 2,610 44,100 '4.970 5,820 7,110 8,050 7,810 80830 9,760

I State Statist'cal Bureau, "Tel Great Years," Peking, 1960, pp. 16 and 87.
2 Total incdustrial production less handicrafts.
3 State Statistical Bureau, "Kuo-mia ching-chi tunR-chi t'i-vao" ("1tatistical Abstract of the National Economy"),

appended to the pamphlet ''Kuen-yu 1956 nien-tu kuo-min ching-chi chi-hua chih-hsing chieh-kuo ti kung-pao'
("Communique on Results of Impilementation of the 1956 Fconvmnic Plan'') released Aug. 1, 1957, Peking, no publication
dale, pp. 28-29 except as noted.

-Handicraft and incustria! production of producer and consumer goods are derived by forcing interpolated values
to add to the total value of producer arid consumer goods and at industry an' handicraits, respectively.

5 Producer and consumer goods are derived as 57.8 percent 'aid 47.2 percent of industrial production respectively.
See State Statistical Bureau. "Communique on Fulfillment and Overfulfillment of China's First Five-Yejr Plan' NCNA-
English, Apr. 13, 1959; in American Consulate General, Hong Koing, "Current Background' No. 556, Apr. 1F, 1959, p. 4,

6 Handicraft production of producer and consumer goods are tota, prodiction less production by industry alone.
respectively, except as noted.

TABLE B-5.-CHINA: GROSS VALUE OF INDUSTRIAL AND HANDICRAFT OUTPUT, INCLUDING AND EXCLUDING
REPAIR, BY PRODUCER AND OriSUMcER GOODS, 195'

ln miilivns of 1952 yuan]

Total, Total,
including excluding

repair r Repair repair 2

Total --- -- 70, 360 3 1,189 69,171

Industry . 58,660 49]7 57,743

Producer goods . 29, 170 4 917 28, 253
Consumer goods . 29,490 - 29,490

Handicrafts- 11, 700 5272 11,428

Producer goods 2,870 5272 2,598
Consumer goods - 8,830 8, 830

l Table B-4.
2Derived as total less repair.
3Derived as the sum of repair in industry and handicrafts.
4 Table B-6. The entire value is assumed to be repair of producer goods.
5Estimated on the assumption that repair was 2.32 percent of the value of handicraft production. This percent is the

share of employment in handicraft repair in 1954. See John Philip Emerson, "Nanagricultural Employment in Mainland
China: 1949-58," U.S. Bureau of the Census, series P-90. No. 21, Washington, D.C., 1965, p. 116. The entire value is
assumed to be repair of producer goods.
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TABLE B-6.-CHINA: GROSS VALUE OF INDUSTRIAL OUTPUT, BY BRANCH, 1952-57

l[n millions of 1952 yuanl

1952 1953 1954 1955 1956 1957

All industry -27, 014 35, 577 41, 513 44, 748 58, 661 65,020
Electric power------------ - 431 513 616 699 929 1,105Coal - -- 830 890 1, BOB 1.280 1,510 1, 826Petroleum ----------- ------ 207 316 425 533 650 1. (002Ferrous motals - -1,366 1,865 2,319 2,883 4,113 5, 202Metal processiog . - - - 2.852 4,407 5, 351 5,749 9,353 10, 500

Machine building-it, 423 2,219 2,719 3,035 5,'64 6,171
Producer goods2'5,361 .
Consumer goods2- .. . . . . . . . . . . . . . .. . . . . . . . . . . . .403 

.

Meta! products -931 1,545 1,892 1,906 2,672 3,273Repair3 . 438 643 740 728 917 1,050
Chemical processing-1,-123 I 11,632 1 2, 147 1 2, 340 1 3, 652 4, 291Boilding materials------------ 621 919 976 991. 1,475 1,626T~imber ------- --------- 1,216 1, 541 1,743 1,485 1, 718 1,951Paper------------------ 655 71 1 844 983 1, 318 1,691Textiles ----- - 8, 016 9, 885 11, 135 10, 754 13, 049 12, 419

Producer goods 4 1,124 1,167 1,275 1 903 1,895 --- -Consumer goods I --. 6,892 8.718 9,860 8,851 11, 154
Food processing . 6,105 18,083 19,522 110,574 111,764 13,264

Source: John Philip Emerson, CNoagricultural Employment in Mainland China: 1949-s8,' U.S. Bureau of the Census,series P 90, No. 21, Washington, D.C., 1965, p. 208, except as noted.
Rjsbert Michael Field, "The Growth of Industrial Production arid Productivity in Communist China: 1952-57" (doctorathesis, Harvard University), 1966, pp. 156-159.

w Producer goods and consumer voads were derived as 93 and 7 percent of machine building, respectively. See Chao I-men, 'Humn chung-kuo ti kong-cob' ('The Industry of Nem China)", Peking, 1957, p. 43.a For 1952, the following percentage distribution far the gross colon of the metal processing sector was reported in StateStatistical Bureau, fWo-kuo kang-t'ieh lien-li mei-t'an chi-hsiehr fang-chih tsau-chih kung-yeh ti chie-hsi" (Chinese Iron
and Steel, Electric Power, Coal. Machinery, Testile and Paper Industries-Past and Present)", Peking, 1958, p. 112; Ma-chine building, 49.9; Metal 'products, 33.3; Repair, 14.7. The 3 compoxents do not odd to tOO, but the gross vaiue ot thmmachine building industry is 49.9 percent of the total. The gross value of metal products and repairs in 1952 was estimatedby dividing the residual in proportion to the reported percentages. The gross value of repair in 157is i estimated to havetailen to 10 percent of rho metal processing nectar. The gross value of metal products in 1957 is derived as a residual. Thegross value for the intervening years was estimated from a linear interpolation of the relative shares of metal products andrepair in 1952 and 1957.

4 State Statistical Bureau, op. cit., pp. 164-165.

51-174 0 -75 - 12
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TABLE B-7.-CHINA: GROSS VALUE OF TOTAL INDUSTRIAL OUTPUT, BY PRODUCER ANDCONSUMER GOODS, 1957-74

fin millions of 1952 yuanj

Producer Consumer
Total goods goods

1957 -- 78, 390 37, 940 40, 450
1958 -- ----------------- 131,000 77,000 54,000
1959--------------------------------- 182,000 --------------
1964--------------------------------- 127,662 --------------
1965 ------------- 153, 194 81,164 72, 030
1966 ------ 184,078
1968 - 158, 786 ---- --------------
1969 ---- 209,416 ---
1970 ---------------------- 257,427 i43,128 114,299
1971-------------------------------- 294,420 ---------------
1972 -319, 609 198, 000 i21 609
1973 -- 351,672 217,902 133,770
1974 ------------------------------ - ------------- -- 369, 256 227, 768 141, 488

NOTES AND SOURCES
Total:

1957: State Statistical Bureau, "Ten Great Years," Peking, 1960, p. 87.
1958: Derived as the sum of producer goods and consumer goods.
1959: Derived from the 1958 total and the reported increase of 39.3 percent. See "Press Communique on the

Growth of China's National Economy in 1959," Peking, 1960, p. 1.
1964: Derived from the 1965 total and an estimated increase of 20 percent. This increase is consistent with data

for 10 provinces. Most of the data are for less than the full year and.many are above 20 percent. The increase is also
consistent with the statement that the gross value of industrial output in 1974 was 190 percent over that of 1964.
See Chou En-Lai, -"Report on the Work of the Government," "Peking Review," Jan. 24, 1975, p. 22.

1965-66 and 1968-73: Robert Michael Field, Nicholas R. Lardy, and John Philip Emerson, "A Reconstruction of the
Gross Value of Industrial Output by Province in the People's Republic of China: 1949-73," U.S. Department of Com-
merce, forthcoming.

1974: Derived from the 1973 total and an estimated increase of 5 percent. This increase is consistent with the pro-
vincial data presented in table 5 and with the statement in Chou En-lai's "Report on the Work of the Government."
See the entry for 1964.
Producerand consumer goods:

1957-58: State Statistical Bureaul Loc. cit. The reported figures for 1958 were converted from 1957 to 1952 yuan.
1965: The value of consumer goods was derived from the statement that "output value . . . has nearly doubled in

the 9-year period starting from 1966 and the average increase during this period was double that for the psevious 16
years" (See FBIS, Dec. 27, 1974, E8), and the assumption that increase from 1973 to 1974 was thesame as the average
increasefrom 1965-1974. tfX stands forthevalueof output, then

X7r-X65=2 [X6a-X4]
9 L 16

and
X74-X65

Since Xis equals 10,290,000,000 yuan, and X73 equals 133,770,C00,010 yuan, the solution of the equations yields

X6s=72,030
and

X74 = 141,488

These figures for 1965 and 1974 are consistent with the statement that the value of output nearly doubled. 1 he value
of-producer goods was derived as the residual.

1970: Derived from the value of producer and consumer goods in 1949 (see Table B-4) and the statement that
heavy and light industry in 1970 were 38 and 1f times 1949, respectively (see "T' an-t'an tseng-ch'an chreh-yueh,"
Shanghai, 1974, p. 7) The derived figures were forced to equal the total; as a result, the figures in the table are 38.4
and 11.1 times 1949, respectively. It is assumed that heavy and light industry refei to producer goods and consumer
goods an this contest.

1972: The value of consumer goods was derived from the 1973 total and the reported increase ot 10 percent (see
FBIS, Feb. 4,1975, £9). The value of producer goods was derived as the residual.

1973: The value of consumer goods was derived tfrom the 1949 total (see table B-4) and the statement that output
in 1973 was "a dozen times" that of 1949 (see FHIS, Sept. 25, 1974, £6). The characters used in the original are not
availablv, but a dozen times is frequently used to translate 'shih-chi-pei,'" which cuuld mean 12 to 13 or 14 times.
In this instance. 13 times the 1949 figure was used. The value of producer goods was derived as the residual.

1974: See the entry for 1965.
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TABLE B-8-CHINA: REPORTED AND ESTIMATED GROSS VALUE OF INDUSTRIAL OUTPUT, BY REGION, 1952,1957,
1965, AND 1970

[ln millions of 1952 yuanl

Region 1952 1957 1965 1970

National total -34, 330 78, 390 153, 194 257, 427

Northeast -7, 740 18, 081 34, 233 52, 585
North - 7, 297 17, 752 38, 334 71, 652
East -10, 837 21, 297 43, 380 71, 522
Central 2, 200 5, 840 10, 913 20, 219
South -2, 502 5, 834 11, 459 18, 720
Southwest -2, 362 6, 576 10, 980 14, 184
Northwest -893 2, 409 3, 895 8, 289

Note: Components may not add to the total because of rounding. For those provinces for which the gross value of in-
dustrial production was not reported or could not be derived, estimates were made by the method described in the source
cited.

Source: Robert Michael Field, Nicholas R. Lardy, John Philip Emerson, "A Reconstruction of the Gross Value of Industrial
Output by Province in the People's Republic of China: 1949-73,' U.S. Department of Commerce, forthcoming.

APPENDIX C

THE CALCULATION OF INDEx NUMBERS FROM INCOMPLETE DATA 3

I. Introdtiction

In economics, the measurement of changes in output over time on the basis of
incomplete data is a nearly universal problem: observations from some series
are almost always missing. Soviet economic data, for example, are more complete
for the last year of a 5 -year plan period than for other years; in the United
States, data are more complete for years in which a census of manufactures has
been taken; and in sonme less developed countries, data are published only spora-
dically. The problem is how to calculate index numbers that squeeze the most
information out of the data that are available.

Procedures to calculate index numbers from incomplete data that were devised
by Kaplan and Moorsteen in 19604 and by Field in 1974 are described in sections
II and III, respectively. The Field index is a generalization of the Kaplan-
AMoorsteen method. To make the two procedures clear, indexes are calculated
from the hypothetical data presented in table C-1.

TABLE C-1.-HYPOTHETICAL DATA FOR ILLUSTRATIVE CALCULATIONS

Output series

Series number Price 1 2 3 4 5 6 7

A- 21 95 85 --- 190
B- 17 118 177 236 295 354 324
C- 87 23 46 56
D- 43 47 56 65 75 84 94 103
E- 24 83 103 124 145 166 186 207
F. 4 503 402 477 - - 729 804 855

II. The Kaplan-Aloorsteen Index

In their work on Soviet industry, Kaplan and Moorsteen devised an ingenious
method for dealing with the problem of incomplete data. They defined three
indexes, as follows:

A benchmark indezc is a Laspeyres index calculat. ! for all years in which output
data are available for every commodity. In the sample problem, the benchmark
index is calculated for years I and 5.

3 Reprinted from Robert Mlichael Field, Nicholas R. Lardy, and John Philip Emerson,
A Reconstruction of the Gross Valise of Industrial Output tin the People's Republic of
(hina: 1949-73, U.S. Departnmeust of Commerce, forthcoming.

24 Norman Al. Kaplan and Richard H. Moorsteeh, Indexes of Soviet Industrial Output,
Santa Monica, 1960, pp. 61-68.
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An interpolating index is a Laspeyres index calculated for the years between
benchmark years. It is based on those commodities for which output data are
available in every year. A separate index is calculated between each successive pair
of benchmark years. In the sample problem, the interpolating index is calculated
from output series B, D, and E.

An extrapolating index is a Laspeyres index calculated for the years after the
last benchmark year. It is based on those commodities for which output data are
available in every year. In the sample problem, the extrapolating index is calcu-
lated from output series D, E, and F.

The Kaplan-Moorsteen index for the years between benchmark years is cal-
culated recursively from these indexes according to the formula:

KM,=(1+) ( l' ) KM' i

where I is the interpolating index, and a and , are the average annual rates of
growth of the benchmark and interpolating indexes, respectively. The procedure
for extrapolation is analogous.

Indexes calculated by the Kaplan-Moorsteen method from the sample data are
presented in table C-2. The final index has two desirable properties: The year-to-
year pattern of change is the same as that shown by the interpolating and extra-
polating indexes, and the average annual rates of growth between benchmark
years are the same as those shown by the benchmark index. However, the index
does not make use of all the data that are available. The interpolated portion of the
index does not make use of series A or F, and the extrapolated portion does not
make use of series B or C.

TABLE C-2.-THE KAPLAN-MOORSTEEN INDEX

Inter- Extrap-
Benchmark polating olating Final

Year -index index index index

I- 100.0 100.0 .100.0 100. 0
2- - -131.1 -_-- 127.7
3- - 162.5 - -154.3
4---------------------------------- 194.7------- ISO. 1
5- 203.9 226. 2 .174.5 203.9
6------------------------------------------194.6 236.4
7- - - - 212. 7 269.0
Rate of growth -19.5 22.6 14.9-

III. The Field Index

How can the information not used in the interpolating and extrapolating indexes
-be captured in an aggregate index? Recasting the form of the Kaplan-Moorsteen
index gives an insight into the problem. If the index for the base year is KM.,
then the index for the jth year is:

KMi (l )i Q)K~M.

-and the relationship between the years j and i is:

KM, {l+a (i-i,\
KMJ\ 1 + f9J Isi

But the ratio I,/Ij is based only on those series that are complete and does not
necessarily take full advantage of all the data that are available.

The best statement of the relationship between output in the years j and i is
the link relative:

n
LaPkQlk

k=1
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where P and Q are price and quantity, respectively, n is the number of output
series, and 6 is an indicator function. The function is defined as:

1 if both Qik and Qik>O
8=

0 if either Qik or Qik<•

The link relative ri1 is the ratio of the output of those commodities for which
output data are available both in year i and in year j.

The Field index is calcu lated between successive benchmark years from a com-
plete set of link relatives. First, because the series for which output data are avail-
able may not be growing at the same rate as aggregate output, the link relatives
are adjusted in a manner analogous to that used by Kaplan and Moorsteen to
adjust their in terpolating i ndex. The adjusted link relative is:

R ii= (1 ++a l) r ii

where a and yij are average annual rates of growth. Specifically, if years g and h
are benchmark years,

r 7 PkQ h k
k=1

,PkQ~k
,k=i l

and

n a

1+-Yii= n 1

. 7PkQk

where
1 if both Qik and Qik, > 0

8=
0 if either Qik or Qik < 0

a is the rate of growth for all commodities between benchmark years g and h, and
7ii is the rate of growth of those commodities for which output data are available
both in year i and in year j. a has to'be calculated only once, but Tyi must be cal-
culated separately for each link relative.

Finally, the index Yk is estimated by, least squares from the following equation:

yi= Ripej

Taking the logarithms of both sides of the equation yields:

log Yi-log YP-log R-,=log 4
j

The sum of the squares of log ei is minimized, subject to the constraint that the
estimated index equals the benchmark index in benchmark years. If years g and h
are benchmark years, minimize

h h
> E (log. Yi- Y;-log Rii)2

:=g j~:

subject to

log Y,=log Y.

log Yh=log Yh
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where Y1 and Yh are the values of the benchmark index in years g and h. The
partial derivatives of the objective function are a system of simultaneous linear
equations whose solution is the Field index.

The equations for estimating the Field index between years 1 and 5 of the
sample problem are as follows:
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log V5
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-- 2 log R12 -2 log Rf3 2 log R14 -2 log R15-

+2 log R12 -2 log Rf23 -2 log R24 -2 log R25

+2 log R13 +2 log R23 -2 log R34 -2 log R35

+2 log R14 +2 log R2 4 +2 log R34 -2 log R45

+2 log R15 +2 log R25 +2 log R35 +2 log R45

log Y5

log Ys

The procedure for extrapolation is analogous to that described above for inter-
polation. However, two points should be noted. First, if there are more than 2
years for which the data are complete, the selection of the benchmark years on
which to base the adjustment of the link relatives offers a choice. It would seem
logical that one benchmark should be the last complete year, but the selection of
the other is arbitrary, and the year selected may affect the rate of growth shown
by the index. Second, adding output data for a subsequent year may change the
index numbers for the years since the last benchmark. Because the original esti-
mate was based on incomplete data, and because the output data for the additional
year give new information against which to judge performance in the earlier years,
the result is reasonable.

The Field index calculated from the sample data is presented in table C-3
and compared with the Kaplan-Moorsteen index. The Field index has several
desirable properties in addition to using all of the data. First, if the data are com-
plete, the index is the same as a Laspeyres index. Second, if some of the series are
missing but the remaining series are complete, the index is the same as the Kaplan-
Moorsteen index. Third, the index can be calculated even if there are no series
that are complete. And last, the index can be calculated without complete data
for benchmark years. If there are not 2 benchmark years, the index can be derived
from the unadjusted link relatives.

TABLE C-3.-ALTERNATIVE INDEXES CALCULATED FROM HYPOTHETICAL DATA

Kaplan-
Field Moorsteen

Year index index

I ~~~~~~ ~~~~~~~~~~~~~~~100.0 100.0

2 116.4 127.7
32 145.3 154.3
4 -- -------------------------------------------------------------------------- - 17 3. 4 1 8 0 .I
5- - - 203.9 203.9
6 218.5 236.4
7_--------------------------------------- 256.0 269.0



CHINA'S INDUSTRIAL SYSTEM

By THoMAs G. RAwSKI

I. INTRoDucniON

China's achievements in such diverse areas as nuclear 'veaponry,
satellite technology, rural electrification, chemical fertilizer produc-
tion and most recently, petroleum development illustrate the signifi-
cance of industrial advance since 1949. Although the paucity of sta-
tistical information leads to differences among various estimates of
industrial growth, all observers agree that output of factories, mines,
and utilities 'has advanced at a rapid, though decelerating pace since
1949. My own studies indicate that in terms of 1952 prices, the average
annual growth rate of industrial gross output value since 1952 falls
within the range of 12 to 14 percent.' China's achievements compare
favorably with industrial performance in other large developing na-
tions such as Brazil and India, particularly since these countries have
enjoyed freer access to foreign assistance, expertise and technology
than has the People's Republic.

This impressive record raises many questions about the nature and
evolution of industrial planning and factory management in the Peo-
ple's Republic. Who formulates annual plans? What relations exist
among workers, factory executives and economic planners? What
changes have occurred in industry since the 1950's? Could China bene-
fit from the type of economic reforms which have recently appeared
in the European socialist countries? This essay approaches these issues
by discussing the origins of China's industrial system, its evolution
since the early 1950's, and the efficiency of industrial operations.2

II. THE SPREAD OF STATE CONTROL AND PRODUCTION PLANNING

China's system of industrial planning was not born overnight. The
spread of central economic control was a gradual process, and it is only
with the ratification of China's First Five-Year Plan (FFYP) in
mid-1955, over 2 years after its formal beginning in January 1953, that
we can begin to speak of an integrated industrial system and policy
rather than collections of ad hoc production orders and investment
projects.

I Thomas G. Rawski, "Chinese Industrial Production, 1952-1971," Review of Economicsand Statistics 55.2 (1973), pp. 169-181. The use of a later price base would lower the estILmated growth rate, but changing from gross to net output would raise the rate of growth.For alternative estimates of Industrial growth, see Robert M. Field's contribution to thisvolume.
IPrevious studies of China's Industrial system include Ishikawa Shigeru, Chsigoku niokfer shihoan chikuseki kik6 (The Mechanism of Capital Accumulation in China) (Tokyo,1960), Audrey Donnithorne, China's Economic System (London. 1967) papers by KangChao and Dwight H. Perkins in Alexander Eckstein et al. eds.. Economic Trends in Com-munist China (Chicago, 1968); Barry M. Richman, Industrial Society in Communist China(N.Y., 1969) and Christopher Howe. Wage Patterns and Wage Policy in Modern China,1919-1972 (Cambridge, England, 1973).
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As the victorious Red armies swept southwarvd in 1949, China's new
leaders sought to revitalize industry undler a. Soviet-inspired system
of state ownersbip. central planning.f and responsive enterprise lead-
ership. Expropriation of enterprises formerly administered by the
Kuomintang government, placed leading producer enterprises, includ-
ing Japanese-built plants, in Government hands. In the consumer sec-
tor, compulsory procurement contracts maintained state control over
privately owned factories until they were nationalized in 1956.

In the sphere. of planning and managemen-t. however. the paucity of
expert personnel and of reliable information severely limited the rate
of progress. Unavoidable initial confusion was heightened by the
regime's determination to begin neaw construction without. waiting for
normal production to resume at plants which had escaped severe wtar-
time damage. As thousands of workers were added to industry's pay-
rolls, the competing demands of rebuilding, innovation, and expan-
sion piled new strains on an already overextended corps of skilled and
experienced personnel.3

Faced with the impossibility of asserting close control over an in-
dustrial sector w'hich soon included 10,000 state enterprises, several
million employees and thousands of construction projects. Peking con-
centrated its initial efforts on key commodities. enterprises, and re-
gions. As one area, product. or unit developed adequate managerial
competence, economic administrators directed their energies elsewhere.

Growing control was most ex-iclent in the iron and steel sector. where
rationalization was facilitated bv the small number of firms and by
the techlology of metallurgic which permits unskilled workers to per-
form a variety of duties under the direction of a few trained engineers.
First priority went to the iron and steel works at Anshan. China's
premier industrial facility. and to the nearby steel center at Pench'i.
Chinese managers developed forms of teamvwork which reduced the
imnportance of individual skills. Captured Japanese personnel prepared
detailed manuals which enabled ordinary shophands to work without
close supervision. Imag-inative innovations enabled even the least
trained workers to operate delicate machinerv.4

Rapid increases in output. labor productivity and in the accuracy
of production plans followed these reforms. By 1952. the authorities
could turn their atttention to smaller steel plants at Chung-king,. Talien,
Tayeh, T'angslan and elsewhere. which suffered from disorganization.
poor quality control, neglect of maintenance and other elementary
problems already eliminated at Anshan and Pench'i. Once again, re-
forms led to rapid improvements in performance.

In the machinery industry, creation of a system combining detailed
central planning with competent and responsive enterprise manage-
ment proved far more difficult. In comparison wvith metallurgy, engi-
neering is characterized by numerous producers, a complex andld shift-
ing, output. mix and a techniology which requires a series of technlically
exacting operations including design, casting, forging, machining.
assembly, and inspection for thousanlds of different machine parts. In

3 Shanghai Machine Tool Plant lost 60 percent of its technical staff during 1953-54.
while the East China Bureau of the Ministry of Heavy Industry transferred 70 percent of
Its technical cadres to construction units at about the same time. See Jen-min iih-pao
(People's Daily, Peking, hence JMJP). Oct. 80, 1955. and Ta-kung pao (L'impartial, Shang-
hai). Jan. 3, 1953.

4 Chfikyd tekkdgy6 ch6sa hckoku sho (Survey Report on Communist China's Iron and
Steel Industry) (Tokyo, 1955), I, 165, 180, 245.
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trying to tievelop planiied machinery production, Chinese officials con-
fronted technical conditions which had been "a source of great diffi-
*culty" to American mobilization plans during the First AWo\orld War.5

As in steel, economic planling begani with key products. regions, and
eiiterprises. Aga-in, outstanding; progress was reported in the iNorth-
east, (foririerly Aiancchutria), but the national picture was not brig'ht. A
1954 editorial noted that enterprises outsidce the control of the First
Mfilist ry of Macllille-building (FIMM\ZB). the authority responsible for
ma.jor products of civilian nmehimhierv. lacled unified direction.: eP-iini-
nating their telideucv tow-aurd "blind dciutlopmeat-'" would take "a long
time." C

Eveni within its restricted scope of operation, the midnistry found
it diflicult to prepare pronipt, coml-rehen-sive, and accurate planis for
the 91 fitnis mtnder its control. A 1953 directive spoke of "utter coilfu-
sion'" inl plalining, technical, and supplly work, inspection and niainte-
nanee.7 Frequent delays and changes inl)roduction plans continued in
subsequelnt years: As late as 1957, the FUM~lB was singled out for crit-
cisin atnd urged to "halance its supply in a well-coordinated and uni-
lied wav and .work out an overall plan of production."' S

Chronic tardiness, shifting targets, and complaints that plans were
based on ilnhcliable estimates anld conjectures arose frtou, weakinesses
at the factory level as well as in Pekinsg l:'reoccupied xvitl, tho aily
demafrds of prods etion, construietion. lalbor trainitnr. .in(d technic al

ompling factory officials could spare little attention for the task of
compili ng and trailsmittingv the economic anid techniall data essential

for smooth funletiolling of the planning system.9
Elsewhere, progress to ward a Soviet-inspired plan system fell be-

twveell the extremes represented by steel and machinery. Textiles ald
chemicals were two sectors in which detailed data comparing different
factories enabled planners to pinpoint teelhmical difficulties from an
early date. Construction, on the other hand, remained intractable,with reports of delays. slipshod budgeting, disorgalization, and cost
overruns persisting throughout the 1950's.1o As in the case of machin-
ery, these problems arose in part from thle nature of the industry: The
unique features of each of many construction projects hampers 'lose
control of this sector in any economy. 1"

Despite these variations, the FFYP years saw the gradual develop-
ment of a hierarchy of economic control stretching from Peking to
the factory floor. The industrial ministries were increasingly able to
translate centrally determined policies into effective action at the
microeconomic level. The emerging system of industrial administra-
tion, which has survived without fundamental change to the present,
is the subject of the following section.

I Bernard M. Baruch, American Industry in the War (N.Y., 1941), p. 278.JMJI', Dec. 6. 1954.
'S urvey of the China Mainland Press (hence SCMP) 610 (1953), p. 9.
Ext racts from China Mainland Magazines (hence ECIMM) 90 (1957), p. 22.

To cite one of many examples, a 1956 investigation discovered that officials at Chinan
No. 1 Machine Tool Plant could not answer questions about the quantity of fixed capital,
the turnover period for circulating funds, the number of machines in the plant or the
volume of output per ton of raw materials. See Chiang Li, "Several Problems as Seen from
Four Chinan Plants," Chi-hsich kung-yeh (Machinery, hence CHKY) 1 (1957), p. 31.

1I Problems abounded even at key projects built with Soviet aid. The cost of enlarging
Shenyaig's No. 1 Machine Tool Plant, for example, turned out to be five times the initial
estimate. See Pai Oil, "Brief Discussion of tile Direction and Tasks of the Machinery
Industry During tile First and Second Five-Year Plans," CEKY 12 (1957), p. 5.

"1 Com menting oln the American scene, David Novick et al., Wartime Production Controls
(N.Y., 1949), p. 287 report that 'no phase of industrial and civilian mobilization for war
was the subject of as extended discussion and as consistently bad administration as wasconstruction."
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III. THiE INDUSTRIAL SYSTEM OF THE 1950'S

China's industrial organization is a hybrid combining major fea-
tures of Soviet institutions introduced during the 1950's with later
modifications, made in response to changing economic and political
conditions. At the top stands the State Council, which holds formal
responsibility for promulgating economic targets for all sectors. Once
ratified by the State Council, economic plans carry the force of law,
and failure to fulfill them is, technically speaking, illegal. In fact,
detailed planning takes place ill the State Planning Commission, which
works in cooperation with the State Economic Commission, the State
Statistical Bureau, the State Construction Bureau, the People's Bank,
and other economic agencies subordinate to the State Council.

The State Council approves output plans for major commodities and
value targets for various branches of industry. These norms are trans-
mitted to the central government's industrial ministries-for coal,
metallurgy, chemicals, textiles, etc.-which divide tasks and resources
among constituent enterprises to ensure fulfillment, of their portions of
the national plan. Despite a gradual decentralization process beginning
in 1957 which has transferred direct control of many industrial enter-
prises to the provinces and localities, this chain of authority has been
an important feature of industrial administration since the creation
of the first industrial ministries in 1952.

The fundamental unit of industrial activity is the enterprise. Each
enterprise is headed by a director or manager. In addition to the tech-
nical functions of procurement, production, and sales work, directors
enjoyed broad latitude over personnel and wage matters during the
FFYP years. This system of "one-man n-management," based on Soviet
practice, was subsequently challenged, and executive authority par-
tially transferred to enterprise branches of the Communist Party.
Party control reached a peak during the Great Leap Forward (1958-
60), declined during the early 1960's, and may have rebounded under
the Revolutionary Conimittees which have assumed nominal control
of enterprise operations in the wake of the Cultural Revolution
(1966-68)).

The chief obligation of the firm, and of the managers and Party
personnel occupying key posts, is to carry out the annual economic
plans issued by the State Council and other organs of the central
government. Despite periodic changes in the list of norms and in their
relative importance, plan targets have always included figures for sales
value and physical output of major commodities, financial quotas in-
volving wages, costs, and profit, an(d subsidiary requirexnents concern-
ing input. coefficients, research. and innovation. Enterprises may also
receive additional assignments such as expanding productive capacity,
training ivorkers. for other firms and ineeting special orders outside tle
current plan.

Enterprise plans typically emerge from consultations between fac-
tory executives and ministry officials. The center prepares preliminary
drafts on the basis of overall policy objectives and the detailed infor-
m ation collected from below. Enterprise directors and more recently,
workers, normally have an opportunity to discuss these draft plans and
to suggest revisions before the final version is adopted. This bargainng
process provides ample scope for enterprises to resist excessive outputtargets or to request additional materials, labor or equipment before
accepting difficult assignments.
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This summarizes the institutional framework of Chinese industry.
Producers are subordinate to a dual network of control by Govern-
ment and Party organizations (now complicated by the increasing
role of provincial and local governments and their industrial and plan-
ning bureaucracies). Industrial units are charged with carrying out
economic plans, but participate actively in their formulation. Within
the enterprise, authority is shared among professional managers, engi-
neers, Party personnel, and worker organizations. The relative
strength of these groups is not constant, but has shifted with changes
in the political and economic climate.

In theory, the aim of this planning system is to furnish each unit
with precisely enough equipment, materials, labor, and Working funds
to allow plans to be met if all resources are deployed with maximum
economy. If achieved, this goal of making each input a bottleneck for
every unit maximizes output at the microeconomic level and simul-
taneously exposes the incompetence of managers -who fail to meet the
targets set for their units.

Chinese economic planning, however, falls far short of the ideal.
Especially in the early years, planners lacked the detailed studies of
average and marginal input-output coefficients needed to anticipate
the effect of changing the resource mix allotted to each enterprise. Even
for sectors which consume only a few basic raw materials, the persist-
ence of large differences among firms and overtime in such teclmical
data as the coke required to smelt one ton of pig iron makes it difficult
to forecast movements of actual, let alone potentially attainable rela-
tions between supplies and output.1 2 In addition, the accumulation of
technical and managerial skills may cause further unpredictable shifts
in input-output ratios. These limits to the exactness of industrial plan-

uing apply with added force in more complex sectors. The plethora of
established, new, and modified machinery products, for instance, makes
it virtually impossible to determine capital-output ratios or material
realuirements with any degree of precision.

Under these circumstances, Chinese industrial planning is neces-
sarily a heavy-handed operation which can only aim to achieve rough
consistency between input supplies and output targets for individual
enterprises. This wvas particularly evident during the 1950s. when
the inevitable confusion of early planning attempts was heightened
by China's weak data base and by the paucity of trained and seasoned
personnel.-3 Conpled with governmental determination to push for
rapid industrial ogrowthl. these conditions led to frequent inconsistency
between targets and resources.

When resources fall short of requirements, sharp conflict arises
between industrial units and the state. The center s ulannin-g agencies
and industrial ministries expect producers to complete all aspects of
their plans with resources assigned them. Victims of egreeions suipply
breakdowns and planning errors can hope for a sympathetic hearing
in Peking, but in general, the state has no choice but to insist on the
fundamental soundness of economic plans and to interpret noncom-
pliance as evidence of manaageridl incompetence. Any other course
would quickly destroy economic discipline.

12 ChligkiU sangyh bMeki sdran (Handbook of China's Industries and Trade) (Tokyo,
1962). pp. 126-27, shows variations of up to 19 percent in unit coal consumption among
three groups of thermal powerplants. At one steelworks, average monthly consumption of
meOtal nr ton of steel ingot flictuated bv over 20 percent between Mtay and December 1953.
See "Why Issue Quotas for Consumption of Raw AMaterials Per Unit of Products?" Chluing

kung-aIeh t'rng-hsfin (Bulletin of Heavy Industry, hence CRYTHI) 21 (1954). p. 38.
m These problems are analyzed in Choh-mlng 'L, The Statistical System of Communist

China (Berkeley, 1962), part 1.
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Figure 1 illustrates the position of an enterprise which uses two
resources, materials and labor, to manufacture two products, X and
Y. The planners' ideal is depicted in 1A. The target point T, which
represents the quotas for output value and for physical production of
X and Y, is the only feasible output configuration under which the
firm can satisfy either the value or the assortment target. Since T
lies on the production frontier aTC, the firm can reach T only with
maximum economy of labor and materials.

From the firm's standpoint, this situation is not unsatisfactory.
Although maximum economy is needed to attain T, the firm, through
its role in negotiations preceding the ratification of its plan, has ex-
ercised some control over the technical standards hidden beneath the
constraints shown in figure 1A. Since the firm's substantial bargaining
position insures that these standards are not unreasonably demanding,
T can probably be reached unless major supply disruptions or ma-
chinery breakdowns upset normal production.

Figures 1B and 1C illustrate less desirable outcomes. Here inade-
quate resources make it impossible to achieve the assortment goals
(IB) or either the assortment or value targets (1C). These situa-
tions may arise if the firm fails to secure a feasible plan: Planners
or factory executives may overestimate future productivitypgrowth.
Alternately, the center may raise plan targets or lower input supplies
in the mistaken belief that the firm has attempted to conceal the full
extent of its productive capacity.

FIGURE 1.-Schematic representation of plan targets and constraints.
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To maintain the fabric of national plans as well as their own
career prospects, factory executives must maximize the probability
that p~lans can be met even with unexpected shifts in the balance
between output targets and means of production. In their effort to
reduce the chance of failure, factory leaders embark upon a search
for slack in their operating plans. This slack or excess capacity may
consist of eliminating or relaxing certain plan targets or of increas-
ing the volume of available resources.

Since all targets are compulsory and major inputs are, with few
exceptions, limited to quotas furnished by the state, the creation of
slack inevitably entails deception and concealment and often out-
right illegalities on the part of enterprise directors, engineers, ac-
countants, and Party officials.14

This search for slack is not a random process. *NWhlen confronted by
inability to fulfill all targets, Chinese officials at all levels have tended
to focus their efforts on quotas dealing with the total value of pro-
duction and the quantity of physical output. Quality, cost, balance
among product types and preparations for future production are of
distinctly secondary importance, and are often neglected in the inter-
est of guaranteeing the planned flow of output.

Disproportionate attention to output volume is deeply rooted in the
Soviet system of economic planning adopted in China during the
1950s. The fundamental goal of "material balance planning" is to
insure supplies of predetermined quantities of commodities needed
at various points for current production, investment, consumption,
and export. The primacy of output volume follows directly from this
foundation. If sufficient quantities of goods are produced, the intended
recipients of the missing products cannot meet their obligations, and
the resulting disruption will reverberate through the entire economy.
If, on the other hand, quantity targets are met by skimping on quality
or variety, customers have little cause for complaint. Their task of
meeting ambitious targets with less than ideal resources is not unusual
in an economy perpetually straining to squeeze more output from
limited means.

In any system based otn physical commodity flows, leaders must be
willing to accept high costs to avoid delay.-s If these costs become
unbearable, a general reduction in the pace of growth is needed. But
so long as the pressure to raise output remains intense, exhortation
alone will not suffice to direct managerial attentions toward cost, qual-
ity, assortment and other desirable; but secondary criteria.

These matters offeri little mystery to Chinese economists: 16

Since the general indices of our governments plans and statistics are based
on quantities, attention has thus been concentrated in these with little or no
regard to quality in the distribution of missions and conducting of examinations
on the part of responsible organizations,.on the upper level.

.. 1'vO0

1o A scandal involving various forms of falsification on the part of managerial and Party
personnel at Shenyang's Transformer Plant Is reported in Chfgoku s8hiryO geppO (China
Materials Monthly) 111 (1957), pp. 5-10.

" The rationality of paying heavily for promptness is a major theme of Robert C. Repetto,
Time in Idiea's Development Programmes (Cambridge, 1971). U.S. defense procurement
uses systems "in which the control of time is often achieved at large costs In performance
and money." See carl Kaysen, 'Improving the Efficiency of AMilitary Research and Develop-
ment," Public Policy 12 (1.963), p. 254.

1l SCMP 1446 (1957), p. 15, with emphasis added. Ishikawa, Chdgooku ni okeru, pp. 92-3
provides additional references on this point.
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With Peking's eyes riveted on quantity, factory officials must follow
suit. Frequently disputes between managers and inspectors reveal the
institutional grounds for neglecting quality: 17

Factory manager Chao demanded that inspector Li certify rejects to enable
the plant to meet its output quota. Li refused. Chao then appointed Li assistant
shop chief and ordered him 'to see that the plan wvas fulfilled. Li immediately
changed his tune and demanded that the rejects be certified, but another consci-
entious inspector refused to give in and Chao's plan failed.

Rigidly enforced output quotas encourage a cycle of alternate slack
and "storming" or "shock work" which is difficult to break. At the
beginning of a new plan period, holidays and equipment repairs post-
poned during the hectic rush to complete the previous plan divert
resources from current production, as does the need to replenish
depleted stocks of materials and spares. When attendance, inventories,
and equipment return to normal, it is already necessary to begin rush-
ing to fulfill the next output target. As late as 1971, People's Daily
took space to commend a Shanghai machinery plant for the seemingly
exceptional feat of having "changed the situation of 'working slowly
at the beginning of the year and working intensively at the year-
end.' '8

Innovation is another frequent casualty of the drive to raise output.
Research and experimentation require the attention of engineers and
skilled workers whose services are also needed to maintain high levels
of output. Complaints that "many enterprise leaders who are very
concerned about plan fulfillment pay little attention to new product
work" fall on deaf ears as long as quantity rules supreme.'a Conflict
between research and production persists. In 1971 at Shanghai's
Hungch'i Shipyard,'20
under the condition of the urgency of the task of production, there were some
people, including some members of the basic level revolutionary committee, who
said, "The task of production is already so heavy, where is there time for carrying
out innovation?" There were even some who said, "The task of production
is a 'hard target,' but the task of scientific research is a 'soft target.' "

In addition to selective neglect of targets, the firm can also lighten
its task by increasing its stock of productive resources. Vertical inte-
gration and excess inventory accumulation illustrate this type of
behavior.

With suppliers focusing their attention on raising output volume,
it is not surprising to find numerous complaints of tardy deliveries,
defective products, poor quality, incorrect specifications, and cost
overruns in Chinese publications. Inspectors blamed the poor perform-
ance of Shenyang's Heavy Machinery Plant on tardy delivery of
wooden molds. 21 Tientsin's Power Machinery Works received over-
weight, overpriced, and defective forgings.2 Even the army found that
its cranes failed to meet specifications and were dangerous to operate."

17K ung-jen jih-pao (Daily Worker, Peking), July 19, 1955.Is SCMP 4889 (1971). p. 21. American government agencies, universities and other or-ganizations with rigid fiscal years experience similarly wasteful yearend rushing to dis-burse funds. John P. Miller, Pricing of Military Procurements (New Haven, 1949), p. 25
cites a typical example.

"I "We Must Fulfill This Year's Plan for Trial Production of New Products," CKYTH 14
(1956). p. 14.

SCMP 4839 (1971), pp. 56-57.
21 "Several Measures for Strengthening Production and Technioal Preparation at Shen-

yang Heavy Machinery Plant," CHKY 23 (1954), p. 4.
2 Liu Pao-tung, "We Hope 444 Plant Can Turn Around and Save Metal Materials,"

CHlKY 20 (1956), p. 25.
9 Ch'ang-chiang jih-pao (Yangtze Daily, Wuhan), July 26, 1955.
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Worst of all, suppliers behaved most selfishly precisely when their
cooperation was most urgently needed-in the tense weeks preceding
the close of annual and quarterly plan periods.

Under these conditions, managers seek to limit the reliance of their
enterprises on outside suppliers by increasing the degree of vertical
integration. From the firm's viewpoint, the benefits of integration
are nearly costless. Investment funds, if available, bear no interest-
only depreciation is charged; and even if integration raises production
costs, quirks of China's accounting system may allow profit to rise
simultancously.24

Captive repair shops are especially prized. A well-stocked machine
shop can repair defective equipment received from outside or retool
existing maclhinery -without majoor investment allocations. In addition,
an un1derutilized repair shop and its staff provides a reserve capacity
to be mobilized at vearend or to impress Peking withl unscheduled
output increases during periodic "production and economy" drives.

The articulation of the transport and exchange mechanism which
accompanies industrialization implies that working capital needs, like
integration, will decline as the economy advances. As in the case of
integration, however, the levels of circulating funds observed in
Chinese industry often exceed technical requirements. Industrial units
use excess working funds to hoard labor, to finance unauthorized
fixed investrmients and to maintain stockpiles of finished goods and
semifabricates.25 The most significant use of these funds, however,
is to support widespread stockpiling of raw materials in excess of
current requirements.

To build illegal stockpiles, managers "play it safe" by basing ma-
terial requisitions on inflated input coefficients and concealing the
resulting accumulation of inventories. In 1953, Anshan required
1.0.5 tons of metal to smelt one ton of steel ingot, but reported figures
of 1.07 and 1.09 in the production and supply plans for that year. 26

Elsewhere, "insurance" of 2-6 percent was commonly added to supply
requisitions.27

Despite institutional reforms and repeated inspections which rarely
fail to unearth hidden stocks, demand continues to be swollen bv the
fictitious claims of would-be hoarders, with the result that scarcities
of industrial supplies are worsened, and at times perhaps created by
efforts to accumulate illicit inventories.

This system of organization and the deviations which it generates
will make familiar reading to students of Soviet industry. In fact,
Soviet cooperation and advice failed to shield the Chinese from any
of the major problems of plan implementation which have plagued
industry in the U.S.S.R. Weak quality control, neglect of innovation,
excessive integration, stockpiling, and other problems appeared as
nearly exact replicas of the prewar Soviet situation.28

-' Absence of interest charges on fixed capital is asserted by Donnithorne. China's Eco-
nomic System, p. 437 and seems implicit in descriptions offered to recent visitors. Hsci I,

"On Several Problems of Economic Accounting." Ching-chi yen-chiu (Economic Research) 4
1958), pp. 64. 72-3. shows how integration made Anshan's steel costs deceptively low.

a SCMP 1494 (1957), p. 5 describes a survey of 175 enterprises under six ministries
which revealed excess working capital averaging 21.1 percent of actual requirements.

Oi JM.TP, Feb. 17, 1953. T'angshan Steelworks tried a similar gambit in the followingyear ("Why Issue Quotas," P. 38).
-7 The 2-6 percent range is from "Why Issue Quotas," p. 39. Ch eng Ch'i-hsing. "Opinions

on Improving Material and Technical Supply Work," CHKY 24 (1956), p. 4, reported that3.5 percent was the customary "insurance" figure for machinery plants.
21 See David Granick, Management of the Industrial Firmn in the U.S.S.R. (N.Y., 1954)

and Joseph S. Berliner, Factory and Manager in the U.S.S.R. (Cambridge, 1957).
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Studies of industry in the European socialist countries attribute
these difficulties to a short-term, output-oriented managerial phi-
losophy which results from rapid turnover of executive personnel and
from their pursuit of substantial monetary premiums awarded for
meeting certain plan targets.2 9 But in China, similar management
problems have appeared even though executive bonuses and mobility
are far less important than in the U.S.S.R.3 0 In explaining these
common tendencies, we must therefore focus on the quantitative
framework of industrial planning and on the tautness between targets
and resources, characteristics shared by socialist industry in Europe
and China, rather than on the personal circumstances of industrial
eXecutives.3 1

IV. REFORMING THE INDTUSTRIAL SYSTEME

By 1957, Chinese industrial personnel had outgrown earlier naive
expectations that Soviet institutions, advanced technology, and mas-
sive investment could rapidly eliminate all obstacles to industrializa-
tion. Reforms were needed, and with 8 years of experience, the Chinese
felt prepared to strike out on their own. As Mao Tse-tung observed: 32

In economic work, dogmatism primarily manifested itself * * * in heavy
industry and planning. Since we didn't understand these things and had abso-
lutely no experience, all we could do in our ignorance was to import foreign
methods. ** * Now the situation has changed.

Economic writers showed a growing awareness of industrial inter-
dependence and of the resulting need to extend economic analysis
beyond the broad aggregates discussed in the FFYP. The reality of
technical and marketing difficulties at even the newest Soviet-built
plants pinpointed the need to improve demand forecasting, an area
almost entirely neglected before 1957.13 Without careful microeconomic
analysis, introduction of advanced production techniques often created
undesirable side effects.

At the same time, growing information and technical resources
made it possible to identify industrial problem areas and take con-
crete remedial steps. The progress of China's statisical system could
be seen in the pages of newspapers and economic journals, which now
used detailed comparisons of costs, materials consumption. quality,
waste, inventories and productivity to ask "what is advanced, who is
backward ?" A newly emerging professional inspectorate, increasingly
well trained and equipped, carried this approach to the factory floor.

X Abram Bergson, The Economics of Soviet Planning (New Haven, 1964), chapter 5;
Janos Kornai. Overcentralization in Economic Administration (Oxford, 1959), p. 122.
David Granick, The Red Ex~ecutive (Garden City, 1961), p. 112, cites studies of the
1930's showing that under 15 percent of Soviet managers held their posts for as long as
5 years.

so In 1966, Richman found that 58 of 74 persons at or above the level of shop chief had
held their posts for at least 4 years (Industrial Society, p. 299). Bonuses for Chinese
executives never approached Soviet levels, and even the extent to which Chinese managers
and engineers were eligible to receive premiums is not clear. See Dwight H. Perkins, Market
Control and Planning in Communist China (Cambridge, 1966), p. 121; Donnithorne, China's
Economic System, pp. 208-10; Howe, Wage Patterns, pp. 121-27.

31 Similar emphasis appears in David Granick, Soviet Metal-fabricating and Economic
Development (Madison, 1967), chapter 7.

S' Stuart Schram ed., Mao Tse-tung Unrehearsed (Harmondsworth, England, 1974), pp.
98-99.

m Officials at the new Soviet-aided Loyang Bearing Works complained that steel producers
were not only unable to supply needed materials, but in some cases were unaware of the new
plant's existence. See Wang Te-yuan, "Perceive the Conditions of Steel Supply," CHKY 9
(1957), pp. 29, 13. Similar problems arose at other new plants, including Anshan's Seamless

Tube Mill, Wuhan Steel Corp., Shenyang No. 1 and No. 2 Machine Tool Plants, Ch'angch'un
No. 1 Motor Vehicle Works and Harbin Electric Meter Plant.
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Technical difficulties exposed by factory inspectors or visitinginvestigation teams were now referred to a growing array of research
and design institutes attached to industrial ministries, universities
and enterprises. Lack of experience and equipment initially confined
many units to elemenitary inquiries, and some were attacked as paper
orgaiiizatiois incal)able of conlucting- research and existing only"because the ministry said so." Even so, reports of independent Chi-
nese achliec-cmncots in these years are not without merit, especially with
regar(l to modifications needed to operate Soviet processes and equiip-
ment ill Chlina and in areas such as ferrous castings in which Soviet
methods prod llueel pour tesults.3l

This confluenev of deepening economic insight, a growing data base
and risinog technical] capacity naturally inspired a wide variety of
proposals for in J)l'OV ing industrial operations. These suggestions,
many of whicl wvere implemented during 1957. focused on a general
tightening-up of the planning process (e.g. eliminating tardy plan
formulation). adlded emphasis on product quality, customer service,
and interumit cooperationi, restraints on the growth of accumulation,
higher priority for coastal and small-scale industry and sectoral in-vestment shifts favoring raw materials and agricultural support
prodiictiol.3n'

These timely changies were swept away by the Great Leap Forward
of 1958-60. a succession of campaigns which obliged industry to con-
centract almost exclusively on raising output volume. Central controls
over funds, manpowNer, and materials dissolved. Within enterprises,
technicians, inspectors, and managers were shunted aside in favor of
less conservati\ve leaders who pushed for bold acceleration of produc-
tion.

Despite long-run benefits from the research efforts and expanded
industrial participation of these years, the Leap's overall impact on
industry was strongly negative, as uncoordinated pursuit of higher
output accentuated weaknesses already apparent in factory operations.

By 1960, the partial breakdown of normal planning and reporting
procedures had greatly increased the need for industrial consolidation.
To this was added the twin blows of Soviet technical withdrawal,
which left key investmnent projects unfinished and threatened to dis-
rupt supplies of petroleum and military goods, and of consecutive
poo1 harvests, wvhich signaled the need to sharply increase industry'ssupport of agriculture. The demand shifts resulting from these set-
backs transforumed an unavoidable adjustment process into a crisis in
which industrial collapse became a genuine possibility.

As the magnitude of these difficulties became clear, specialists tem-
porarily eclipsed by Mao Tse-tung's personal intervention in eco-
nomic decisionmaking gradually reasserted control over industrialadministration. This group, whose supporters seem to have included
such prominent individuals as Lin Shao-ch'i, Chou En-lai, Teng Hsiao-
p'ing, Po I-po, Li Hsien-nien, Li Fu-ch'un, T'ao Chu, and Sun Yeh-
fang, instituted reforms which went far beyond the changes proposed
in 1957. Their policies, which begin to appear as early as 1959 and
were forcefully applied beginning in 1961, are summarized in the

> Meng Chib-chien, "On Mechanization of Casting Shops," CHKY 13 (1957). pp. 5-8.u TMany of the proposals are described In Jan S. Prybyla, The Political Economy of Com-
munist China (Scranton, 1970), chapter 7.

51-174 0 - 75 - 13
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famous and controversial "Seventy Articles Concerning Industrial En-
terprises and Mines." 36

The "Seventy Articles" required enterprises to submit detailed in-
formation on their capital stock, inventories and productive capacity,
to curtail unauthorized construction, recruitment, and sales, and to
develop programs for monitoring finance, resource consumption. pro-
ductivity, cost, and quality-all signs of a new determination to ex-
ercise firm central control over industry. Emphasis on the "systemn of
responsibility assumed by the factory superintendent under the lead-
ership of the Party committee," the authority of specialist personnel
in the fields of inspection, stock-taking and finance, and the instruc-
tion that political "study time should be cut down as far as possible"
showed that Party personnel and political activity were to serve the
needs of current production, rather than vice-versa.37

The authors of the new policies did not shrink from drastic mea-
sures. Unproductive resources were summarily dismissed from in-
dustry. Unqualified workers who had obtained factory positions dilr-
ing the Great Leap were ordered back to farming 8.3 As monetary Con-
trols tightened, firms struggled to reduce costs and to avoid the in-
junction that "except with special instructions * * * losing concerns
* * * should stop operation." 9

The most important change was Peking's reversal of its earlier em-phasis on output maximization. The new orders stipulated that "prod-
ucts that are not up to standard shall not be allowed to leave the
factory." 40 The party journal Red Flag reiterated this directive,
adding that "products that fail to come up to the quality stand-
ards * * * should not be included in the output index." 41

Instructions to raise product quality had, of course, come from
Peking before and had been widely ignored. This time, however, enter-
prises soon discovered that the center meant business. Tough enforce-
ment was much in evidence. Some units were forced to suspend op-
erations until quality standards could be m et.42 Efforts by Talien's
High Pressure Valve *Works to attribute substandard output to
defects in the plant's equipment brought a curt rebuff from provincial
and municipal authorities who ruled that unless the ministry's stand-
ards were met, output "would not be examined and accepted." Manage-
ment finally promised to "adhere resolutely to the principle that acces-
sories not conforming with standards should not be assembled, and
final products not conforming with standards should not leave the
factory." 43

Similar confrontations occurred throughout industry. Inspectors
pulled no punches: at Shanghai, high waste rates in iron castings
were "due to the incompetence of the technical management." Once

30 A summary of this unpublished document appears in Documents of Chinese CommunistParty Central Committee, September 1956-April 1969 (Hong Kong, 1971). I, 689-93.37 Ibid. The Party journal Hung-ch'i (Red Flag) emphasIzed that "technical problemsmust be decided on mainly by the technicians" (ECMM 314 (1962), p. 49).
55 The number of workers and officials at the Shihchlngshan Iron and Steel Plant rosefrom 12,000 in February 1958 to 52,000 in July 1960. but was reduced to about 31,000 by1964. See M. Gardner Clark, The Development of China's Steel Industry and Soviet Tech-

nical Aid (Ithaca, 1973), pp. 17, 124.
39 Documents, p. 689.
40 Ibid., 691.
" ECMM 295 (1962), p. 

4 .
"Thomas G. Rawski, "The Growth of Producer Industries, 1900-1971, ' in Dwight H.Perkins Ed., The Chinese Economy in Historical Perspective (Stanford, forthcoming),

p. 229.
"3Joint Publications Research Service (JPRS) 29161 (1965), pp. 55-6.
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again, products "which have not been inspected are not allowed to go
out of the factory. This regulation is being strictly enforced."44

With customers now expected to scrutinize incolmlilng ship)ments for
quality defects and even to send "representatives to the relevant pro-
duction factories where they would take care of the inspection of prod-
ucts about to be delivered," producers found themselves obliged to
heed the requirements of purchasing organizations.45 Visits to cus-
tomers gave production personnel a vivid understanding of the impor-
tance of quality. Employees of one Shanghai firm who had never seen
their products in operation were dispatched to the mines to observe at
first hand the damnage wrouglht by their own inferior workmallshlip.
Within 3 years, successful refornms had catapulted the same unit into
national prominence as a cost and quality leader among manufacturers
of pneumatic tools.40

These are not isolated examples. The considerable achievements of
China's industries since 1960, a period in which imports comprised asmall, and until recently, declining portion of available supplies of
producer goods, could not have occurred without a general restruc-
turing of managerial priorities.47 Increased industrial support for
agriculture, completion of projects abandoned by Soviet technicians,
and massive output expansion in petroleum, chemical fertilizer, elec-
tronics, weapons, and other comparatively new industries involved
thouisands of enterprises and millions of workers. Progress in each
of these fields presupposed careful attention to specification and
workmanship which, as we have seen, was often absent prior to 1960.

The regional pattern of industrial advance lends further support
to this view. If added investment were the chief source of recent indus-
trial (ains. older industrial centers which were excluded from the
investimeat boom of the 1950's should be conspicuously absent from the
cutting, edgre of technical advance.4 In fact, the opposite is true.
Tehl ological leadership rests in China's older industrial centers,
palticullar SlyShanghai.

Slhangflhai is very muchl the hub of Chinese industry. Its preeminence
is widely recognized. and the list of commodities in which Shanglhai
producers are national pacesetters runs the entire gamut of manu-
facturingr. Mfachine tools, diesels, steel, bicyles, computers, cable,
iimnp~s, sewingr machines, mining equipment, machinery for petroleumand fertilizer plants, transformers, and a wide range of consumer
manufactures are am ong the areas in which, as one newspaper head-
line put it "The Nation Looks to Shanghai for Production Expe-
riences." 49

4 .l'l S 29104 (1965). 9 . 40.
5 ECMUM 29.- (1962). p. 4.

46 H ui Pu-loii. "Establish Revolutionary Ambitions, Progress and Advance," CHKY 15(1 964). pp)+ 20-24.

47 After allowinig for inflation, the central Tntelligence Agency, Foreign Trade in Machin-,r, an' Equipmnent Since 1952 (Washington. 1975), p. 6. estimates China's 1973 machineryimports to have been 1.4 percent above the 1957 level and 31 percent below the average for195S-0(I . At the seine time. Pekeng Review 48 (1972), p. 17, reports that domestic outputof machinery (probably including military hardware) rose by 1.200 percent between 1957and 1971 alone.

4S Data compiled by Nicholas R. Lardy and myself indicate that Shangiha, which turnedout 19 percent of national industrial output in 1957. received only three of more than 150Soviet-aided projects and a mere 2.5 percent of overall investment outlays during 1958 57.Tientsin fared no better, gaining only a 7 percent Increase in its machine tool stock during1953-57. years in which gross fixed Investment in industry amounted to over double the
1952 e' pfital stock.49Jt'RS 20743 (1965). pp. 22-25. For further discussion, see Thomas G. Rnwski. "Prob-lems of Technology Absorption In Chinese Industry," American Economic Review 65.2
(1975). pp. 324-28.
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As qualitative considerations took oln added importance in apprais-
ing industrial performance, older units substituted experience for
capital equipment and outstripped newer enterprises to a degree which
could not have occurred under the "output-first" rules of the 1950's. As
one Chinese writer observed, with their "skilled veteran workers and
experienced technical persons" and superior interenterprise coopera-
tion, another legacy of the, past, "old industrial bases and old enter-
prises * * * find it easier to tackle * * * complicated technical prob-
lems than new enterprises and new industrial bases." 50

With the planning system in disarray after a 3-year lapse in central
control, this shift toward new priorities was necessarily gradual, with
reinstatement of expert personnel often a necessary preliminary. At
the important Yung-li-ning Chemical Works, for example,5 '

In arranging work for the technical workers, the factory leaders pay attentionto exert the special skills of these workers, so that they can apply what theyhave learned * * * the deputy head of the education section, who has specialexperiences in the control of technical materials * * * is now, based on hisspecial knowledge and the needs of technical work developments, transferred
back to the control of technical materials.
Lower-level opposition to the reversal of Great Leap initiatives may
explain the delayed response of some units to new instructions:
T'aiyuan Chemical Works did not begin efforts to eliminate financial
losses until late 1962, and neither quality upgradingj at Sisenyang No. 1
Machine Tool Works nor financial reforms at Peking's Boiler Works
began until 1963.52

One sign of growing compliance was the confidence with which
Peking supported wage and bonus systems based on individual piece
rates. In December 1961, Anshan's No. 2 Steel Plant reported that "at
the grand judgment at the end of the month, based on the accumulated
units for each individual, (the leadership) determines the grades of
superiority and awards them each with different grades of material
rewards." 53 Since past experience had shown that these policies gave
workers an incentive to raise output at the expense of quality, they
would not have been brought forward unless factory officials and shop
chiefs were prepared to enforce the desired stress on quality rather
than volume."4

As qualitative concerns took root throughout industry, Peking
showed a growing willingness to substitute indirect evaluation in place
of detailed regulation of production, investment, resource allocation,
and research. The advantage of this system, which lent credence to sub-
sequent allegations that econom ic policy had "placed profit in com-
mand" was described as follows: 5

whether or not an enterprise 'returns its loan to the bank * * is a very goodyardstick -for measuring its operations management and economic accounting.If an obstacle 'has been encountered at any of the links of production and circula-
° SCM P 3275 (1964) pp. 4-5.'JPRS 11,719 (1961). p. 43. See also Stephen Andors. "Factory Management and Politi-cal Ambiguity. 1961-63." China Quarterly 59 (1974), pp. 443-48.
52 "Persist in Revolutionary Thought. Force Yourself to the Highest Attainable Level,"

Hua-hsileh kung-yeh (Chemlcal industry) 9 (1964). p. 6: "How We Test and AcceptTechnical Management Reorganization Work," CHKY 8 (1963), P. 14: JPRS 28891 (1965),
5 3JPRS 12832 (1962), p. 38. See also Howe, Wage Patterns, pp. 122-23 and Andors.

"Factory Management," pp. 459-61." The adverse effect of piece rates on quality Is discussed In Ch'u Hsiieh. "Inquiry Intothe Problem of Piece-Work Wages." T8-ai-chcng yen-chiu (Fiscal Research) 6 (1958).p 49- 52 and Chu Wen-wu et al. "Why Does Shanghai Diesel Engine Plant E4iminate Piece
ates During the Great Leap Forward." ibid., 7 (1958), pp. 22-24.
M ECMM 209 (1962), p. 12, with emphasis added.
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tion, it will be reflected here. Such a method of inspecting * * * an enterprise
is Simple andl direct andl can providle chUes to iiiqny coMiplicated economic problems.

Att. the same time, one can discern a modest shift towtard re(ronql
local, and enterprise autonomy. One sign of this is the vigorous expan-
sion of small rural in(lustries, often financed and directed at the county
level and below, which began a round 1964 and has continued to the
present.5 6 These enterprises nowv account for a significant share of over-
all industrial output (possibly 10-15 percent), and have contribluted

substantially to the expansion of certain industries. especially chemical
fertilizer and cement. Local financing, and marketing insure that manl-
agers of small plants will strive to maintain adequate standards of
quality and profitability. Their ability to do so is enhanced bv the
results of research efforts begun diuring the Great Leap, by the accuinu-
lation of production experience and by increased flows of specialized
equilpinent and personnel from the urban industrial sector.

Research is anotlieri area in which the center has allowed a g-radual
dispersion of anthorityv. After several years in which priorities were
(losecv circumscribe(l by Peking, enterprises wvere urged to develop
indlel)eldent prog-lam1s of applied research based on the combined skills
of technicians an(l ordinary shop hands.57

Continuing a trend begun with the downward transfer of some indus-
trial enterprises to the provinces and municipalities in 1957-58, prov-
inces and localities seem to have acquired a share of the planning and
supervision tasks formerly assigned to industrial ministries and the
State Planning Commission. In supply work, for example. regional
and local gov-ernuient agencies now take an active role in resource allo-
catioll by organizing distribution conferences and managing commod-
ity banks.'s

These measures pal tially offset the inherent weaknesses in China's
industrial system discussed above. The quality problem, for example,
is under attack front both sides of the marketplace. Small plants,
mnany developed on local initiative, now serve rural customers where
the products of large factories are unsuited to their needs either
because of inadequate variety (farm machinery) or inordinately

high standards (iron and steel, cement). The removal of these respon-
sibilities fromn the. tasks assigned to large enterprises allows these
units to divert human and material resources to the innovative and
quality goals stressed bv the center. As improved methods for allocat-
ing materials lessen the chance of inconsistency between targets and
resources, enterprises can reduce the time and effort spent on ac-
cumnulating "insuralnce" in the form of surplus materials and capacity.

Limited decentralization thus relieves some of the obvious "system
costs" of a planned economy while allowing continued central direc-
tionI of what the Chinese term the "commanding heights" of industry.
The ubiquitous presence of the People's Bank, which participates
in most significant transactions and seems responsible solely to the
center, is itself sufficient to insure Peking's ultimate control over in-
dustrial operations at all levels. Continued supervision is also implicit
in reports of frequerd. contact between central and lower-level person-

nel and in the regular submission of provincial, local, and enterprise
plans for Peking's scrutiny and approval.

1 For further discussion, see Jon Sigurdson's contribution to this volume.
6 For an example of this trend, see JPRS 31671 (1965), pp. 15-24.
b Richman, Ind istrial Society, pp. 712-20. I am Indebted to Professor Bruce L. Reynoldsfor bore recent Information on this subject.
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V. RECENT DEVELOPMENTS

The Cultural Revolution (1966-68) brought bitter attacks on post-
Leap economic policies, incidentally providing further evidence of
their widespread implementation. As we have seen, complaints that
industrial leaders had "taken the capitalist road" by emphasizing pro-
duction, profit, and material incentives at the expense of "making
revolution" were not without foundation. Beginning in December
1966, youthful Red Guards and other protest groups were allowed
into industrial units to combat capitalist tendencies among their per-
sonnel and management.

The new revolutionaries met with forceful opposition at all levels of
industrial administration. Perhaps because the anarchistic tendencies
of the insurgents stirred memories of the near-disastrous aftermath
of the Great Leap, there was continuous pressure to limit the extent
of disruption and to maintain some semblance of industrial
normality.59

These efforts did not prevent sporadic disruptions of production
and and temporary displacement of managers, accountants, and en-
gineering personnel. Provincial reports indicate that overall industrial
output fell by 14 percent between 1966 and 1968, but in the following
year production already surpassed the 1966 peak by 14 percent.60

As industry gradually returned to normal, it became evident that
radical initiatives had failed to dislodge the incumbent industrial
leadership and that policy would continue to develop along lines estab-
lished during the early 1960's.

Chinese of all political persuasions are well aware that the com-
plexity of industrial operations makes increasingly difficult to dis-
pense with the services of expert personnel. It is therefore not sur-
prising to find that reinstatement of disgraced specialists began as
early as 1967.6l As one editorial entitled "Bring Back the Industrial
Experts" put it; 62

The design of products e * * drawing up of technical specifications * * *
trial-making of new products e * * technical innovation * * * scientific re-
search, et cetera, require the participation of the engineers and technicians * * *
Without the engineers and technicians taking part in these activities, the level
of * * * management of an enterprise cannot be heightened.

Except for a few who are "unwilling to serve socialism," politically
deviant experts are not to be spurned: they can be remolded on the
job.6 3

These views, which echo principles articulated 10 years earlier, are
much in evidence at the microeconomic level. The Communist Party
committee of Talien's Steel Mill found that "the essential manage-
ment personnel were too much reduced" during the Cultural Revolu-
tion, and reacted by increasing the number of professional managers
and returning recently appointed worker-managers to the production
line .64 Fushun's Coal Research Institute offers special encouragement

6 Some evidence of this Is shown in Thomas G. Rawskl, "Recent Trends in the Chinese
Economy," China Quarterly 53 (1973), pp. 26-27.

00 Based on data compiled by Robert M. Field, Nicholas R. Lardy, and Jobn P. Emerson.
m Current Background 849 (1968), pp. 24-25.
63 SCMP 4921 (1971, p. 9.
63 Ibid., pp. 9, 12.

SCMP 5320 (1973), p. 133.
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to intellectuals "trained in the old schools." 65 Politicization of special-
ist functions is excoriated in unusually harsh terms: 66

We often encounter * * * comrades in financial work * * * who chant slo-
gans about giving prominence to proletarian politics and speeding up socialist
construction. But they could not give an answer when asked how much money
a certain project would require, when the project could be completed for produc-
tion, and how its economic effect could be developed to the fullest extent.

The impressions of recent visitors to the People's Republic rein-
force documentary evidence of continuity in industrial policy. Barnett
finds that 6 7

Chinese Communist cadres make it very clear that central authorities again
exercise effective and extensive overall control over the economy. One obtains the
impression * * * that even though major annual targets are supposed to be set
through a process that begins with proposals "from the bottom," in reality the
crucial decisions about the most important targets are handed down "from the
top."

Meisner's study of the Shenyang Transformer Factory supports this
view: after semiannual consultations in Peking, the plant receives a
plan which "specifies quantity, quality, variety, cost relationships,

labor productivity, profits, and funding" and "also determines the
total number of workers and the total amount of the wage bill." 65
Visitors to Peking's No. 1 Machine Tool Plant received an account
of plan formulation little different from descriptions published in
industrial journals of the mid-1950s.69

Similarly, Joan Robinson finds that new industrial hiring "has to
be sanctioned by the Planning Commission." As for regional
autonomy. "the province carried the proposals of all its enterplrises to
the Planning Commission," evidently to secure approval, and "every
province has put in schemes of investment and the center has to ration
them out." The "rules of management" in industry include such famil-
iar provisions as "no defective goods shall be allowed to leave the
factory" and "there must be strict accounting." These rules are not
new, but "were drawn up much earlier" although now implemented in
a new spirit.' 0

Central authority is most evident in the crucial sphere of finance. As
in the 1950's, Peking determines the level of provincial and municipal
expenditures through a system of revenue sharing which transfers
large sums from Shanghai anid other advanced regions to less de-
veloped areas. 7 1 At the enterprise level, budgets are authorized at the
centoi and supervised by the People's Bank. According to Cassou, "all
financial needs relating to industrial investments are directly con-
trolled by the state budget" and "the People's Bank rigorously con-
trols the financial situation of an enterprise." 72

All this indicates an absence of major policy shifts in the wake of
the Cultural Revolution. As can be seen from Premier Chou En-lai's

5 CMP 4999 (1971), pp. 1s0-85.
06SCMP 4949 (1971). p. 61.
a7 A. Donk Barnett, Uncertain Passage (Washington, 1974), p. 139.

Mitch Meisner, "The Shenyang Transformer Factory -A Profile," China Quarterly 52(1972). P. 721.
w "Collective Notes of the First Fri'endshlp Delegation of American Radical Political

Ec3omnuists to the People's lRepoblic of China"' (Ann Arbor, 1972). P. 15.
'
5

Joan Robinson, Economic Management in China (London. 1973), pp. 20, 24, 25, 33.
71 Ibid., 27. On revenue sharing, see Nicholas R. Lardy's contribution to this volume.
72 Pierre-Henri Cassou, "Time Chinese Monetary System," China Quarterly 59 (1974), pp.

561, 564.
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report on government work submitted to the National People's Con-
gress held in January 1975, growth continues to occupy a leading
position in the constellation of Chinese industrial objectives, but ex-
pansion is now limited by the requirement that major effort be di-
rected toward complementarity, raising standards, and technical de-
velopment.73 Instead of concentrating on short-term increases in its
own rate of expansion, the primary objective of the 1950's, China's
industry has broadened its objectives, and now seeks to meet the needs
of all sectors, including itself, for current inputs and future growth.

VI. EFFICIENCY

To what degree has the industrial system described in the preced-
ing pages enabled China to attain her major economic objectives of
rapid growth, structural change, technological modernization, and
military self-sufficiency? Given the resources and skills at their com-
mand, could the Chinese have achieved better results with different
forms of industrial organization and management?

In a dynamic economy such as China's, these questions of efficiency
cannot be answered in terms of a few summarv statistics. What is
needed is a careful comparison of Chinese and foreign performance in
a number of areas related to overall efficiency. The following pages
represent only a preliminary eff ort in this direction.

We begin with Paretian efficiency, which measures the performance
of economies in which resources, technology, tastes, and income distri-
bution do not change. Under these conditions, a configuration of out-
puts, inputs, and consumption is efficient in the Pareto sense if raising
the output or consumption of any product by any economic agent
necessitates reduced output or consumption elsewhere in the system.

Economic theorists have shown that Paretian efficiency cannot be
attained unless each economic unit attaches the same relative values
to all commodities and services. We have already seen, however, that
this requirement is often violated in China's industry. Product quality,
vertical integration, and inventories provide clear-cut evidence of
deviations from the Paretian ideal.

Central planners, factory managers, quality inspectors, and cus-
tomers do not impute identical relative values to standard and de-
fective products. An enterprise struggling to meet its annual output
target may reegard minor defects in workmanship as costless, a view-
point which customers are unlikely to share. Excessive vertical inte-
gration also appears nearly costless to the firm, which pays no interest
on its fixed capital. From a national perspective, however, the costs
of maintaining underutilized manufacturing facilities in a capital-
scarce environment are obvious. HToarding creates similar difficulties.
Some units may be forced to reduce output for lack of materials which
are in short supply only because some users have managed to conceal
reserves of these items. Again, it is evident that aggregate output
could rise if existing resources were properly distributed.

These examples leave no doubt that full Pareto efficiency is not
achieved in Chinese industry. But is China's system more or less
efficient than industry in other countries? Since departures from the

73 'Excerpts from Address by Chou to the Congress in Peking," New York Times, Jan. 21,
1975, p. 12.
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Pareto ideal are as difficult to measure-as they are easy to detect, there
can be no simple answer to this question.

In fact, no economy can approach the Paretian ideal. Numerous
studies indicate that the search for growth aild profit often leads
American and European firms to deceive customers and public of-
ficials, hoard scarce resources, neglect quality, invest irrationally,
and generally pursue microeconomic gain to the detriment of macro-
economic welfare. Organizational parallels between Western corpora-
tions and industry in the socialist bloc suggest similar degrees of
economic inefficiency.74 Bernard Baruch's conclusion regarding the
extent of Paretian inefficiency, written in 1921, remains valid today: 75

experience . has clearly demonstrated that there are many practices in Amer-
ican industry which cost the ultimate consumers in the aggregate enormous sums
without enriching the producers.

Industrial inefficiency is also common in the developing world. The
combination of extensive trade barriers and elephantine rationing of
foreign currency found in many countries creates domestic sellers'
markets for industrial products and leads manufacturers in the direc-
tion of poor quality, neglect of innovation, lhoarding, and systematic
efforts to deceive and manipulate govenminent, agencies. 76 Elsewhlere,
inflation lowers the real cost of capital toward or even below the zero
level observed in China, and provides familiar incentives for excessive
integration and meclhan ization.7

Despite the existence of inefficiency in the industrial sectors of non-
socialist nations, both advanced and backward, the organizational
uniformity of Chinese industry leads to the presumption that de-
partures from the Paretian ideal are more severe under Chinese (or
Soviet) institutions than with relatively heterogeneous systems of
managemnent and control. Even if individual Chinese firms create no
more inefficiency than their foreign counterparts, the rigidity typified
by the requirement that each unit fulfill its plan on the same date leads
to uniform deviations which are compounded into quantitatively sig-
nificant national economic problems.

In a nonsocialist economy. the inertia of one producer may be un-
done by the alert intervention of profit-seeking entrepreneurs. But in
China, the drive for plan fulfillnienit ,provides a common source of
microeconomic dex-iation wvhich, despite the beneficial impact of recent
reforms, tilts the whole industrial sector toward inefficiencies of which
excessive integration and stockpiling provide only two examples.

Paretian efficiency, however. cannot tell the whole story about any
real economi. Thle JPareto concept explicitly assumes fixed and im-
miutable techlical relations between inputs consumed and commodities
prodluced aln implicit relationship between society's resource stock and
the actual level of factor utilization also lurks in the background.
Leibenstein has emphasized the artificiality of these postulates, ar-
gUing that ani economy typically operates along a socially determined

74 As Ely Devons puts it. "When one reads about the behaviour and problems of the firm
in Russia, what is striking is the similarity, not the contrast, with the problems and be-
haviour of firms ln England or the United States" (Paper8 on Planning and Economic
Management (Manchester. 1970), p. 55).

7" Baruch. American Industry, p. 71.
70 Bela Balassa, "Growth Strategies in Semi-Industrial Countries." Quarterly Journal of

Economics 84.1 (1970), pl). 24-47 and Jagdish N. Bhngwatl and Padma Desal, Indio,
Planning for Industrialization (London, 1970) provide numerous examples.

77 Balassa, pp. 32, 45.
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production frontier which is separated from the higher, technically
determined frontier to a degree which depends on such factors as the
length and pace of the work day, the level of competition and the
extent of managerial familiarity with production processes.7 8 To
this insight we should add that the location of the technical frontier
itself depends on the extent to which society chooses to direct avail-
able resources into productive activity.

Both arguments imply that efficiency must reflect not only move-
ments along a single production frontier (as in the Paretian case)
but also the degree to which actual production approaches a limit
defined by technical rather than social norms. "X-efficiency" is the term
which Leibenstein uses to describe the latter criterion.

China's comparative performance in the realm of X-efficiency ap-
pears unusually strong. We know that whatever its defects, China's
industrial system generates strong and continuous pressure for higher
output. The growth of production occupies a central position in
Chinese managerial objectives analogous to the primacy of profit in
the "satisficing" mentality of Western corporations.

In any society, awareness of the risks of supply disruption and
concern for professional reputations makes managers err on the side
of conservatism in estimating productive capacity. But in China,
hesitant managers are bombarded with demands for better results and
reports of other units' success in overcoming obstacles to improved
performance. Closer to home, enterprise Party committees and worker
groups agitate against conservatism and force management towvard
fuller disclosure of potential than could be achieved in direct negotia-
tions with Peking.

As a result, Chinese industry displays a "ratchet effect" which
operates not to maintain prices, but to prevent increases in unit con-
sumption of labor and materials. Since wide differences in technical
levels create large inter-plant cost variations in most industries, em-
phasis on physical indicators permits greater comparability and hence
sharper competition among units than would a more general cost
criterion. Again, public discussion identifies leaders and spurs laggards
to improve their performance.

Internal opposition to higher X-efficiency is absent or subdued in
China. Trade unions are more likely to promote higher output than
to campaign for on-the-job leisure. Although goldbricking undoubt-
edly exists, individual workers have much to gain by revealing pro-
ductivity-enhancing suggestions to their superiors. Inventive workers
can earn national recognition and Party membership, monetary re-
wards and general approbation accrue to workers who demonstrate
enthusiasm and creativity on the job.

Finally, China has abolished barriers to the free circulation of
technical information which restrict the level of X-efficiency in the
West. Instead of spending large suIms to guard trade secrets from
rivals, leading manufacturers conduct training schools for workers
from less-advanced units. A comprehensive system of spare-time edu-
cation, technical conferences and inter-plant visits disseminates basic
knowledge and spreads the latest innovations throughout industry.

78 Harvey Leibenstein, "Allocative Efficiency Versus 'X-efficiency,' " American Economic
Review 56.3 (1966), pp. 392-415.
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All these measures contribute to reducing the gap between realized
and potential output with fixed resources. In addition. Chinese policy
has vigorously attacked the problem of mobilizin g resources to
achieVe maximum expansion of the technological production frontier.
General measures in this direction, including a high and rising invest-
ment rate, employment of seasonally idle rural labor, active recruit-
ment of females into the labor force, and major advances in education
and public health are all well known. Exploitation of marginal resonrcee
deposits by small rural indlustries and fixing industrial prices in accord-
ance CWith average rather than marginal costs, a tendency apparent in
U.S. military procurement during World War II, provide further
examples of policies wvhiclh raise the degree to which available resources
are utilized in produlction.-

Except for a relatively small number of industries involved in
vigrolus price competition and rare instances of commodity shortage,
the peacetinie economies of the industrial West cannot match the
Stronlg ali(l continuous pressure for improved X-efficiency which is a
daily feature of China's industrial scene. The recent oil contretemps,
for instanice, showed that "with little or no effort, American industries
of all descriptions can save at least 10 percent of the energy
they used to consulmte." Ao At the same time, European firms are be-
lievned to incuir excessive wage costs of 20-30%o.8' It is difficult to believe
that surl)1uses of this magnitude can be found in Chinese consumption
of raw mlaterlials, the dominant cost component in most sectors of
industry.

Similar results would probably emerge fromn comparisons of China
andl othel deve-lopingi nations. Invenitory data from several dozen major
enterprises in India and China, for example, show that Indian firms
typically require much more working capital for inventories alone than
ChillneSe fi I -m1S use for all purpoSeS.e2

In view of thlese considerations, it does not seem Unreasonable to
conclude that; ChIinese industry probably achieves a degree of X-effi-
ciency which is not nor1mally observed in nonsocialist economies.
Chinal's system displays a clear advantage in terms of mobilizing re-
sources for productive mise. At the same time, managers are strongly
motivated to s(queeze the most from available resources by raising out-
pu.t, lowering unit input coefficients and sharing information. Lacking
organized strife vitliin enterprises or secrecy between them, Chinese
workers and tlei r leaders appear able to approach industry's technical
production frontiei mole closely than could be expected elsewhere.

Finally, we imist touch upon the dynamic aspects of Chinese per-

7D For the rationale behind Chinese pricing policy, see Chang 1-fei, "The Problem of Price
Under the Socialist System." translated In ECAMM 491 (1965), pp. 17-30. On the American
side, one is strucrk by 11iiler's claim that "the adoption of the negotiated contract in
place of * * * formal competitive bidding represented the greatest single step In the
development of procurement policies during the war," even though "industry inevitably has
the upper hand in these negotilatons because of its superior information and the existence
of a seller's nuarket in war." See Pricing of Military Procurements, pp. 84-85. 44, which
also notes (1p. 13) that war contracts were extended to small firms "even though a price
differential * * * might be necessary."

so Gene Smith, 'A Number of Energy-Reduction Methods Help U.S. Companies Save More
Than 10%." New York Ti ales, Mar. 4, 1974. p. 45.

81 Ibid., Feb. 1. 1974. p. 40. The informant for this story, a management consultant, also
asserted that industrial efficiency varies inversely with the strength of price competition:
oi, computer. tobacco, beer and (cosmetic firms show the worst performance, while textile
producers who "have to be pretty hardnosed to survive" do best.

62 Inudian data from Bhagwati and Desait, India, p. 167; Chinese data from Nai-ruenn
Chen. C/hfnese Economic Statistics (Chicago, 1967), p. 282 and from Chu goku 8eangyo boeki
sturan, pp. 24-28.
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formance. The presence or absence of either type of static efficiency-
Paretian or X-efficiency-tells nothing about an economy's responsive-
ness to shifts in priorities or in the underlying parameters and con-
straints imposed by nature and by domestic or international politics.
Here, too, China's record appears strong.

With its "command economy" characteristics, China's industry has
successfully adjusted to a series of major and discontinuous shifts in
allocation and demand: swift growth of the rate of investment after
1949; sudden expansion of the military demand for producer goods
after 1960; and in the past 15 years, a continuing shift toward agri-
cultural support activities.

The utility of administrative control over key resources in times of
large and rapid shifts in allocation is accepted wisdom among Western
economists, whose broad preference for the market system is waived
during wartime.83

Western economists also agree that the market fails to direct suffi-
cient resources into areas which combine great technical uncertainty
with high cost and long gestation periods.84 This is why we accept a
monopsony-oligopoly relation between government and major defense
suppliers despite the copiously documented propensity of this system
to produce undesirable side effects which closely resemble the "system
costs" found in Chinese and Soviet industry."

Many of China's producer industries regularly engage in innovative
tasks which from their perspective involve uncertainties no less serious
than those faced by U.S. aerospace contractors. For these industries-
and the list must include important elements of the machinery, chem-
ical, metallurgy, petroleum, and defense sectors-China's choice of an
allocative framework based on intensive negotiation between govern-
ment and suppliers should be readily comprehensible to market-
oriented Western economists.

Direct international comparison of the adjustment and innovative
characteristics of industry is difficult. However, the experience of the
1960's has certainly demonstrated that Chinese industry is capable of
meeting urgently required shifts in demand when recourse to imports
is not possible. Although no crisis encountered by other large develop-
ing nations has placed similar pressures on their domestic industries,
available evidence suggests that neither Brazil nor India, for example,
could generate a stronger response to a major economic setback than
was demonstrated by the Chinese in the wake of the Great Leap
Forward.

VII. CONCLUSION

China's system of planned socialist industrialization aims at rapid
transformation of the economy by mobilizing resources to raise output
for investment and defense as well as for consumption. Consumer
preferences, including individual desires for leisure both on and off

83 After setting out to criticize the direct controls implemented within the United States
during World War II, TIbor Scitovsky. Edward Shaw and Lorle Tarshis are forced to con-
clude that especially In military-related goods. "the pricing system would not allocate goods
adequately" In a future national emergency. See their Mobilizing Resources for War (N.Y.,
1951), p. 207.

84 Kenneth Arrow, "Economic Welfare and the Allocation of Resources for Invention,"
In Nathan Rosenberg ed., The Economics of Technological Change (Harmondsworth, Eng-
land, 1971), p. 169.

' See Frederic Ml. Scherer, The Weapons Acquisition Process (Boston. 1964), which
refers specifically to the Soviet parallel on pp. 211ff.
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the job, occupy a distinctly subordinate position in the constellation
of official goals.

In light of these objectives, our evaluation of performance in China's
post-1949 industrial system must be broadly favorable. The preced-
ing survey has shown that reliance on administrative rather than mar-
ket control over resource allocation has contributed to China's achieve-
ments in raising the level, changing the structure and compressing
the real cost of industrial output. This finding draws support from
favorable comparisons of industrial growth in China and in other large
industrial latecomers, and also from the revealed preference of the in-
dustrial democracies for nonlmarket distribution of essential resources
in wartime, when resource mobilization and rapid structural change
replace consumer welfare as primary national goals.

We have also found that despite its successes, Chinese industry re-
mains far from ideally efficient, especially in Paretian terms. Emphasis
on quality objectives, limited decentralization, increased attention to
profit and cost criteria and the "ratchet effect" of state and Party pres-
sure for constant improvement in industrial operations have raised
the minimnum performance floor beneath which enterprises can ex-
pect swift official criticism, but recent news reports show that exces-
sive attention to output volume, hoarding, unwillingness to innovate
and other nmalpractices have not disappeared from China's industrial
scene.

The presence of these and other forms of resource leakage from pro-
ductive tasks is not uniquie to China. Any system has its own built-in
waste-the effects of pollution, commuting and product differentiation
come to mind in the American case-and it is difficult to argue that
these costs are higher in China than elsewhere.S6

In China's case, the remaining hardcore inefficiencies are much
easier to detect than to remedy. Hoarding, for example, could be cur-
tailed by combining stringent control of working funds, random in-
ventory checks, and harsh, well-publicized punishment of violators.
But %without major reforms in the whole system of allocating and dis-
tributing materials, reduced inventories would raise the chances of
supply-linked disruptions throughout industry, and might lower
rather than raise output. The administrative and financial cost of the
changes needed to maintain smooth production could easily outweigh
the more obvious gains from liquidating excessive stockpiles.

This finding provides a typical illustration of the theory of the sec-
ond-best, which teaches that correcting one among many inefficiencies
may do more harm than good. This history of Soviet economic reform
proposals as well as American defense procurement shows that even
marginal institutional shifts may conceal a crossfire of analytic com-
plications. This lends authority to the suggestion that in China too,
simple and seemingly beneficial reforms might set off complex inter-
actions wh ich could interfere with the basic goals of growth and struc-
tural change

It is entiiely possible that with their relatively static product mix,
modest growth rates and markets which show signs of becoming less
homogeneous as personal incomes rise, China's consumer industries

16 On the concept of built-in costs, see Simon Kuznets, Economic Growth of Nation:Total Output and Production, Structure (Cambridge, 1971), pp. 75-98; also E. J. Mishan,The Costs of Economic Growth (London, 1067).
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could benefit from a substantial shift toward market-linked methods
of allocation. But in the dominant producer sector, the continuing
prominence of ambitious targets, technical uncertainty and unpredict-
able demand suggests that as in the past 25 years, fundamental in-
stitutional change holds little prospect for improving the performance
of China's industrial system.



WORKERS' INCENTIVES IN CHINESE INDUSTRY*

By CARL RISKIN

As the "leading force" in China's economy, industry plays a role that
decisively affects her entire development performance. The success
that attends this role ill turn depends upon the resolurcefulness, skill,
diligence. and creativity of the men and women who staff the enter-
prises of the industrial sector. While such a statement might be readily
applicable to any other society as well, it is of particular interest in
one whose leadership puts as much stress on the importance of the
human factor as does the Maoist leadership in China. In such a society,
one might expect to find special attention paid to the nurturing of
human motivation, not only as an end in itself, but as a potent force
for achieving economic modernization.

This essay surveys the main forces and mechanisms affectino the
motivation of the industrial workforce in China today. It begins with
a discussion of the general theoretical approach to -vages and incen-
tives contained in current Chinese Marxist discussion, and proceeds to
take up in turn the factors that influence the motivation to become
an industrial worker, considerations affecting the choice of occupation
within the industrial sector, and the incentives to diligent and creative
labor in one's industrial job. Throughout the essay, and particularly in
its conclusion, attention is called to the innate socia.l and psychological
complexity of the subject of human motivation, and the importance
in particular of the socio-political setting in which work takes place
to the attitudes that determine work morale and productivity.

GENERAL DocTRINE

China's wage system. according to the Chinese themselves, is still
in part a "bourgeois" system of distribution. All sides in recent debates
and discussions about wage reform agree on this point a-nd regard it
as inevitable for a certain period of time. The fundamental text cited
in such discussions is Marx's "Critique of the Gotha Program," which
is therefore worth quoting at some length:

What we have to deal with here is a communist society. not as it has
devclopcd on its own foundations, 'but, on the contrary, just as it cmerges
from capitalist society: which is thus in every respect, economically, morally
and intellectually, still stamped with the birth marks of the old society from
whose wonib. it emerges. Accordingly, the individual producer receives back
from society-after the deductions have been made-exactly what le gives
to it. * * * IT'he same amount of labor which he has given to society in one

I am indebted to Professors Audrey Donnithorne, Alexander Eckstein, Sam Noumoff,Hugh Patrick, Bruce L. Roynolds, Lloyd G. Reynolds. and Robert Scalapino for makingavailable to me notes of their observations In China. Professor Donnithorne also broughtother relevant materials to my attention, for which I am most grateful to her. The abovepersons are not responsible for the use I have made of these materials.

(199)
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form he receives back in another. * * * Hence, equal right here is still-
in principle-bourgcois right. * * * The right of the producers is proportional
to the labor they supply; the equality consists in the fact that measurement
is made with an equal standard, labor. But one man is superior to another
physically or mentally and so supplies more labor in the same time, or can
work for a longer time; and labor, to serve as a measure, must be defined by
its duration or intensity, otherwise it ceases to be a standard of measurement.
This equal right is an unequal right for unequal labor. It recognizes no class
differences, because everyone is only a worker like everyone else: but it tacitly
recognizes unequal individual endowment and thus productive capacity of the
worker as natural privileges [emphasis added]. It is, therefore, a right of in-
equality, in its content, like every right. * * * Further, one worker is married,
another not; one has more children than another, and so on and so forth.
Thus, with an equal performance of labor, and hence an equal share in the
social consumption fund, one will in fact receive more than 'another, one will
be richer than another, and so on. To avoid all these defects, right instead of
being equal would have to be unequal.

But these defects are inevitable in the first phase of communist society as it
is when it has just emerged after prolonged birth pangs from capitalist society.
Right can never be higher than the economic, structure of society and its cul-
tural development conditioned thereby.'

It can easily be seen that, in both its content and what it omits, this
passage leaves behind a myriad of problems that must be confronted in
its practical application to a functioning socialist society. For example,
how are different types of labor, operating in different industries with
different technologies, and embodying various degrees of skill and edu-
cation, in fact to be reduced to a common denominator for the purpose
of calculating the wages due each? IHow, are differences in quality of
labor traceable to the individual laborers themselves. to be distin-
guished from such differences due instead to the efficiency of organiza-
tion and operation of the units to which the laborers belong? Should
the results of (unequally provided) education and training be treated
as "human capital," i.e.. property as distinct from labor power, and
thus exempted from entitling the endowed individual to income just
as if it -were physical, tangible property which had been nationalized
or collectivized? Perhaps most importantly, how rapidly and in what
concrete manner should the inequalities due to "bourgeois right." be
restricted and eliminated in the process of transition to communism?

On none of these questions, unavoidable as they are to a society bent
upon developing in a socialist direction, do the basic Marxist texts
throw much light. All have been at one tinme or another the focal points
of dispute in the ongoinig struggle between those who would preserve(or even increase) existing distributional inequalities in keeping with
the state of development of the economy and of the social consciousness
of the workforce, and those -who wouldl reduce or eliminate them as a
reflection of and further contribution to the advance of Chinese social-
ism. Thus, far from being perceived as merely technical questions in-
volved in the allocation of labor, these issues are treated as among the
fundamental determinants of whether China progresses or retrogresses
in the development of socialism. It is argued, for example, that "the
existence of bourgeois right plrovides the vital economic basis for (the)
emergence" of "new bourgeois elements :"
if the consolidation, extension and strengthening of bourgeois right and that
part of inequality it entails are called for, the inevitable result will be polariza-
tion, i.e., a small number of people will in the course of distribution acquire in-
creasing amounts of commodities 'and money through certain legal channels and

1 Taken from citation In Peking Review, Feb. 28, 1975, pp. 8-9.
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numerous illegal ones; capitalist ideas of amassing fortunes and craving for per-
sonal fame and gain, stimulated by such "material incentives." will spread un-
checked; public property will be turned into private property * * * the capitalist
principle of the exchange of commodities will make its way into political life and
even into party life, undermine the socialist planned economy. * * * 2

Early in 1975, Mao Tse-tung himself, in a brief "instruction" to the
people, called attention to the fact that China's current wage system is
"scarcely different from (that) in the old society," and he suggested
that this system "can only be restricted under the dictatorship of the
proletariat." 3 Mao's intervention on this issue testifies to its continuing
importance in debates over the path of socialist development in China.

The general principles followed by the Chinese are easily summa-
rized: "the money wage received by a laborer, represents a part of the
total output of society used for individual consumption; this part
corresponds to the amount and quality of each worker's labor, to his
social contribution."' This wage "reflects the relations between the
individual laborer and the state representing the interests of the entire
working people." bInsofar as the worker spends part of his day work-
ing not for his own individual consumption but for "the state repre-
senting the interest of the entire working people," he is working for
his own direct or indirect interest, and thus no exploitation is involved.
However, the successful claiming of special privileges and high in-
comes by upper echelons can reintroduce the threat of exploitation if
not the thing itself.

Industrial wages are overtly and unabashedly kept low. In a meeting
in-late 1974 with visiting overseas Chinese, Vice-Premier Teng Hsiao-
pinig is said to have put this policy with unusual bluntness:

Wages are low and the living standard is not high. We only get enough cloth-
ing and a full stomach. To develop the economy, this situation must be main-
tained for some time to come. We have made this clear to the people. The people
understand. * * * o

Another reason for the low-wage policy is to help "consolidate the
worker-peasant alliance" by permitting a gradual reduction in the gap
between turban and rural living standards-i.e., allowing the peasants
to catch lip to the workers-and simultaneously thereby to relieve
pressures for excessive rutral-urban migration.

Nonetheless, state and party policy is to gradually raise the level
of wvages, a policy applied unevenly over time but which is said to ha-ve
led to a 1971 national average wage level some 50 percent higher than
in 1952 .7 Thle significance of this rise for the welfare of workers is
linked to three related plhenomena: (1) The guarantee of job security
and f 111 employment; (2) the maintenance of price stability (con-
sliumer groods prices are said to have dropped by 2.3 percent in Shanghai
from 1965 to 1970) ; and (3) the provision by the state of health, edu-
cation an(l welfare, goods and services.8 Between them, these three sup-

vYno Wen-yuan. "On the Social Basis of the Lin Plao Anti-Party Clique," Hung Ch'i,
March 1975. translated in News from Hsinhua News Agency, Mar. 2, 1975, pp. 16-17.

3 Peking Rev;iew. Feb. 28. 1975. p. 5.
LiLang-clhIlng she-h)ui. liang-chung knng-tzu (two kinds of society, two kinds of wages),

Shanghai, 1973. p. S. This small book, which provides a thorough summary of the principles
of China's wage system, was written by "comrades from the Shanghai Hutung Shipyards
and the Sixth Economic Group of Shanghai Municipal May Seventh Cadre Schools."

c Ibid., p. 9.
e Teng Hsiao-ping Interview of Oct. 2. 1974, quoted from notes of Prof. Fan Lan and

reported in the Hong Kong left student publication, Chiu Shih Nien Tai, December 1974,
pp. 15-17.

7 Liang-shung she-hui, p. 15.
s Ibid., pp. 15-19.
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status brings with it. Unemployment was a chronic problem in the
1950's and again in the wake of the Great Leap Forward of 1958-60,
when a severe economic decline caused millions of workers newlv
recruited during the Leap to be sent back to the countryside. With
the exception of the latter period, most unemployment was either left
over from before 1949, or has been the product of "blind infiltrationl"
of the cities by peasants in search of industrial work. Once provided
with a job in state industry, the worker is quite sure of longtermn em-
ployment.25 W17ith the growth of industrial production, widesprea I
development of relatively labor-intensive rural industries, and the
intensification of cultivation in agriculture, overt unemnployment in the
cities seems to have been reduced to inconspicuous levels. 2 6 Part of the.
process of reducing it, however, has been the pressure exerted on skilled
urban residents, including- workers, to volunteer for service in the
countryside where their skills would be used to develop the poorest
areas of the country. Since few relatively privileged occupations hlav e
been immune to such pressures, they hardly constitute a disincentive to
become an industrial worker. This issue wvill be touched on again in
the next section.

The medical, educational and welfare needs of state industrialV work-
ers are met with a degree of certitude and quality much higher than is
the case for peasants. Medical care is provided fr ee to state employees,
and at 50 percent of cost to their dependents. In the event of difficuIlty
in meeting the dependents' fee, aid is provided from the enterprise
welfare fund. The great bulk of educational costs are met by the state,
and enterprises typically iun nurseries and creches as vell as schools,
at nominal tuition cost, so that both parents can take jobs. In addition
to financing the building of welfare facilities, salaries of doctors, teach-
ers and other social welfare personnel, enterprise welfare funds-
which typically total about 12 or 13 percent of the wvage and salary
bill 2 7_also pay for a variety of recreational, cultural, educational,
trade union and insurance functions. Althoughl urban hiousinr is
usually cramped and kitchen and bathroom facilities typically shared
between two or more families, rents are vell below costs and come to
no more than 4 or 5 percent of the employee's basic monthly wagee.28
The retirement age varies with the enterprise; typically menl are
eligible for retirement at 55 or 60 and women 5 years earlier. The pen-
sion, paid by the state, is 60 or 70 percent of the last month's salarv.
Government and party cadres get 70 percent of salary after 10 ars
of work, 85 percent after 20-30 years.2 9 Sick leave is paid at 60-100
percent of wages for 6 months, depending upon the enterprise and
duration of work, and at somewhat lowler percentages thereafter.
Total disability resulting from an injury sustained at work entitles

25 Charles Hoffmann, The ChinC8e Worker, Albany, 1974, pp. 67. 68. Important exceptions
are the categories of temporary and contract workers, who do not have long term tenure or
many of the welfare benefits that go with It. See Howe, Wage Patterns, pp. 107-8 and127-9.

DO Hoffman, The Chinese Worker, pp. 49-55.
27 Richran. Industrial Society in Comntunist China, N.Y.: Random House, 1969. p. 807

Riskin. "Alaoism and AfotivatI'on," p. 20. The percentage of the wage bill mentioned is ap-
parently sometimes exceeded / Liang-chung she-hui claims that "payments for collective
welfare expenses in not a few units correspond to 30 or 40 percent of the total wages billof workers and employees" (p. 18).

S Richman, Industrial Society, p. 806; Hoffman. Chinese Worker, p. 165.
D Bettelheim, Cultural Revolution, p. 15; "China Trip Notes," Alexander Ecksteln,mimeo, 1974. Retirement Is not mandatory.
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the worker to 60 percent of his wages for life or until he is able to
work again. Women workers get maternity leave at full pay for 56
days.3 0

In all of these respects, and others too numerous and detailed to
summarize here, the urban worker's life is materially secure to a
degree unmatched in the countryside. To be sure, China's peasants
have been freed from the threat of starvation and extreme poverty
that afflicted their forebears. But only in recent years, especially since
the Cultural Revolution have they begun to enjoy benefits like those of
industrial workers detailed above. A variety of state-subsidized coop-
erative educational and insurance programs, together with the Maoist
policy of allocating medical, educational, and cultural resources to
the countryside, have only begun to close the gap. At present, the in-
dustrial worker is still materially privileged, and his occupation there-
fore relatively attractive.

Related to the direct material advantages of industrial employ-
ment are its indirect attractions. Industrial production has grown
substantially faster than farm production in China, and, to the de-
gree that it has been concentrated in certain regions of the country,
those have been the developing regions. They would be likely to fea-
ture a more dynamic environment, a greater variety of consumer
goods and services, a larger number of opportunities for technical
and occupational advancement, a generally more stimulating atmos-
phere, than other areas of the country. During the First Five-Year
Plan years (1953-57), for example, the tendency for already more
industrialized provinces to grow away from the more backward ones
was pronounced. This trend can be seen clearly in figure 1, which
plots provincial gross industrial output in the final year of the plan,
1957, against provincial GVIO in the base year of 1952. If the abso-
lute differences between provinces in industrial production had re-
mained constant over the period, a line fitted to the points on the
graph would have a slope of one (i.e., it would be parallel to the 450
line drawn from the origin). As can easily be seen, however, such a
fitted line has a substantially steeper slope, indicating that the prov-
inces which were initially more industrialized, increased their ad-
vantage over the First Five-Year Plan years. (The inclusion of Lia-
oning Province and Shanghai Municipality, whose industrial outputs
were so high as to be off the scale in both years, would leave this con-
clusion unaltered.) Indeed, Shanghai added to its industrial produc-
tion over the FFYP period an amount greater than the 1957 produc-
tion of every province but Liaoning.

m Hoffmann, Work Incentive Practices and Policies in the People's Republic of China,
1953-1965. Albany, 1967, pp. 37-38; "Observations on the Chinese Economy," a report of
a visit to China by five American economists, mimeo, 1973.
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Figure 1. THE GROWING INDUSTRIALIZTI SAP' Gross Vakl of
Industrial Output, by Province, 1952 and 1957
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TABLE 1.-ROSS VALUE OF INDUSTRIAL OUTPUT, BY PROVINCE, 1952 AND 1957

[Millions of 1952 yuanj

Province GVIO, 1952 GVIO, 1957

Groupga:
msi ghai --- --- ------ - - - - - - - - - - - - - - - - - - - - - - - - - - -

K w eichow ---------------------- ----------- ----------------- ----------------
Kansu ---------------------------------------------------------------------- ~ ~ ~~ ~ ~~ ~ ~~ ~
S inki ang -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Kwangsi -------------------------
Inner Mongolia-

Group II:
Fukien
Yunnan
Kiangsi-
Shensi
Hunan
Honan
S hansi --- - - - - - - - - - - - - - - - - - - - - - - - - - -
Anhwei --------------------------------------------------------------------

Group III:
Peking-
Hupeh-
Kirin
Chekiang ------
Hopei -- ---------------- - ---------------------------------------------

Group IV:
Szechwan
Kwangtung-
Heilungkiang- - - ----
Tientsin-
Shantung-
Kiangsu

Group V:
Liaoning ---
Shanghai

36
269
137
175
343
178

414
444
575
545
767
478
643
631

715
858

1, 070
1 099
1, 342

1, 649
1, 745
1, 839
1 850
2, 091
2, 584

108
605
567
446
798
703

1, 224
1 078
1, 249
1, 263
1, 788
1, 737
1, 832
1, 501

2 307
2, 803
2, 400
2, 274
2, 805

4, 873
3, 812
3, 930
4 300
4 068
4, 553

4, 761 11,751
6, 523 12, 969

Source: R. M. Field, N. R. La rdy and J. P. Emerson, "ARecnntructionootheGrossValueofIndustrial Outpot by Province
in the People's Republic of China: 1949-1973,' U.S. Department of Commerce, forthcoming.

This situation can be summarized by reference to the standard devia-
tions of the provincial distributions of industrial output in 1952 and
1957 (table 1). The fact that the standard deviation in 1952 (1.4 billion
yuan) was greater than the average provincial industrial output (1.25
billion yuan) is an indication of the great unevenness of provincial
industrial development initially. Yet the standard deviation more than
doubled (to 3 billion yuan) by 1957, signifying that the absolute dis-
persion of industrial output between advanced and backward prov-
inces increased.

This is not to sav that no industrial progress occurred in more
backward regions during the First Plan period. Indeed, in relative
terms, the pace of industrialization was greater in those provinces that
were initially less industrialized. Thus the average industrial output
grew faster even than the standard deviation, causing the coefficient of
variation (standard deviation divided by mean) to decline slightly
(from 1.12 in 1952 to 1.04 in 1957). But this result is due largely to the
v-ery low bases from which growth began in the poorer p ouviniees. With
respect to the "growth pole" effect in attracting potential industrial
workers, it is likely that the large gains in absolute production levels
of the already more advanced provinces exercised the dominant influ-
ence.

Closer inspection of figure 1 reveals that the provinces are not spread
out along a continuum on the graph, but rather that they tend to cluster
into several distinct groups. I have marked off four with rectangles and
numbered them in ascending order of industrial development. A fifth,
consisting of Liaoning and Shanghai, was too industrialized to fit
the scale of figure 1. These groups are defined with reference to indus-
trial production both in 1952 and 1957. Thus, a province could be
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located in group 1 in 1952 by producing a gross industrial output of
400 million yuan or less in that year, but group II in 1957 by producing
more than 1 billion yuan in 1957.

Yet the notable fact is that with the exception only of Peking
Municipality every province retained the same group rank in 1957
that it had in 1952. In other words, although there was a good deal of
reversal of individual ranks between 1952 and 1957, these reversals
took place only with near neighbors in the rank list, so that when five
groups ranked according to industrial production are formed for each
of these 2 years, the composition of each group remains identical
(except for Peking's shift from group 11 to group IIla).

While an inquiry into the cause of this grouping phenomenon is
beyond our scope here, the clusters are significant from the perspective
of incentives to become a worker because they indicate a dramatic
contrast between advanced and backward areas, and consequently a
greater identifiability to mobile workers of the nation's dynamic
growth centers.

It is evident that the party and government have made great
efforts, especially since the mid-1960's, to combat the image of the
major industrialized cities as the locus of opportunity. Such a per-
ception has given rise to serious problems of rural-urban migration
and burgeoning urban unemployment throughout Asia and other
areas of the Third World,3" as well as in China during the 1950's.
Countermeasures taken by the Chinese have included greatly in-
creased attention to development of rural areas, towns, and small and
medium-sized cities, together with a greater allocation of human and
material resources to such areas, and an ideological campaign to
inculcate the value of going to (or remaining in) the backward areas
to help them catch up. In addition, of course, administrative measures
such as food rationing are used to prevent undesired migiratioll.
Aflhereas not all of these policies have necessarily diminished the
advantages of relatively developed regions,32 on the whole there is
little doubt that together they lhave reduced the objective and sub-
jective incentives to become an industrial worker.

INCENTIVES To BE ALLOCATED

The allocation of workers among different jobs, industries. sectors,
and locations is of course closelv linked to motivational considerations.
Workers who find that their job assignments are in accord with their
own wishes are likely to be not only happier but also more produc-
tive. In a planned economy. the allocation of labor must follow
closely upon the sectoral, industrial. and locational characteristics
of the comprehensive development plan. Broadly speaking, there are
two kinds of mechanisms for achieving the desired configuration of
jobs, in a manner consistent with the wishes of the individuals con-
cerned. The first is for planiners to manipulate relative wages so as
to attract workers into the desired categories. The second, most
simply put, is to persuade workers to llut themselves at the disposal
of the government offices in charge of labor allocation. and to accept
assignment accordingly. The two alternatives clearly have different
sociopolitical ramifications.

31 See, e.g., U.N., E.C.A.F.E., Economic Survey of Asia and the Far East, 1971.
32 For example, the Chinese freely acknowledge that "local industry has developed on alarger scale and at a faster speed in provinces that have a much better industrial founda-

tion." ("Local Industry in China." Peking Review, No. 39, Sept. 24. 1971.)
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The use of relative wage nmanipulation to allocate labor has encoun-
tered several Sorts of problems in China. Ideologically, it is inconsist-
ent with the socialist dictum, "'to each according, to his labor," since it
results in different payments for the same amuounts and kinds of labor.
More seriously, it appeals directly to the motive of self-gain, and
hence helps to perpetuate in the individual and in society an ethic that
is corrosive of the values that party and government seek to spread.
Finally, attempts to use the labor market in this way, especially in the
1950's, have been hindered by a variety of technical problems, such as
the constraints imposed by the inherited wage structure, regional dif-
ferences in agricultural income, dysfunctional wage behavior in the
private sector, the difficulty of changing the wage structure without
raising the total wage bill, et cetera.3 3

For all of these reasons, the attempt to allocate labor by means of
wage structure nlanipulation was greatly curtailed after 1957 in favor
of administrative allocation. Before that time, a certain amount of
progress had been made in molding the vage structure into a shape
considered rational by the planners. For example, the interindustry
ranking of wages accorded ligher wages to more skill-intensive and
fast growing industries, and the more rapidly growing regions of the
country seem to have had bigger increases in wages. 4 Under the pre-
dominant characteristic of labor surplus, however, with ready supplies
of unskilled labor available for most kinds of nonagricultural jobs, the
efficacy of such relatively fine tuning as well as the cost of failure to do
so may not have been very great. One case in which the structure of in-
comes was clearly dysfunctional and burdensome, as we have seen, was
the urban-rural differential, which triggered substantial migration to
the cities.

At present, horizontal allocation of labor is done chiefly by the second
method mentioned above, namnely, administrative assignment. New
workers are assigned jobs up)o01 graduation from middle or technical
school or university by whatever governminent bureau is in charge of
planning and balancing at the level of the enterprise in question, most
frequently the municipal labor bureau or (for rural industries) the
hsien labor office. Hiring is mainly to replace retiring workers and to
staff new or enlarged enterprises. Inquiring visitors have found the
quit rate "phenomenally low." A worker with a strong reason for
wanting to transfer to another job or enterprise may apply to do so, but
such transfers cannot be made at will.36

What factors determine the degree to which workers are positively
motivated to fulfill the tasks to which they are assigned by such ad-
ministrative methods? A really satisfactory answer will depend on
considerations of a social psychological nature, and will also require
considerably more direct observation of Chinese industrial life than has
been possible up to now. A few observations will therefore have to
suffice.

First, since as we have seen employment in the state sector (especi-
ally in industry) accords to the workers a materially privileged exist-
ence relative to the lives of the majority of the population, the worker

33 For a thorough discussion of such problems, see Howe, Wage Pattern8, chs. 4 and 7.
n Ibid., pp. 61-65.
2 "Observations on the Chinese Economy." p. 23.
22 See Hoffmann, Chinese Worker, pp. 85-92 for a discussion of the regulation of worker

mobility.
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in such a fortunate position may regard the question of exactly where
and at what he or she will work as decidedly secondary, and gladly ac-
cept assignment. This is similar to the case of an American high school
student whose choice of college depends upon which one offers a
scholarship-or, perhaps a closer analogy, to workers in a slack labor
market who regard themselves as fortunate to find any of a wide range
of potentially secure and remunerative jobs.

Second, positive worker motivation must depend to some extent on
the sensitivity and responsiveness of the allocating authorities to the
needs and desires of the individual workers. Arbitrary and inflexible
behavior on the part of the labor office will not only deprive society
of a good fit between jobs and aptitudes but will also condemn it to
receive the output of passive and indifferent workers.

Related to this consideration is the degree to which workers identify
with the objectives of party and state and are therefore motivated to
participate in attaining those objectives. In this regard, not only are
the contents of the social contract between worker and society at issue,
but also the means of arriving at it. Both of the above factors-the
material standard of living enjoyed by workers and the behavior
of state representatives toward workers-are part of this broader
question. So are the distribution of income in society as a whole tand
within the enterprise, and the degree to which workers share authority
to make all kinds of decisions about their working and nonworking
lives. Therefore, the efficacy of administrative methods of allocating
labor-especially in the long run-is not a simple, technical question.
The debates that have occurred in China over bureaucratization, va.r-
ious forms of worker participation in management and cadre partici-
pation in labor, the proper organization of enterprise decisionmaking
organs, et cetera, are all, in one sense, inevitable concomitants of the
decision to allocate labor by planning rather than by reliance on the
market and still have a vigorously motivated workforce. The link be-
tween worker motivation and the "relations of production" will be
discussed briefly in the conclusion to this paper.

One particular mode of allocation peculiar to China but of great
importance there is the mass transfer of groups of urban residents-
workers, cadres, technicians, and educated youth-to the countryside.
Such lisia fang (transfer down) and hsia siang (down to the country-
side) movements have appeared recurrently, and especially in the
late 1950's, early 1960's and again during the Cultural Revolution
and extending into the 1970's. The mass character and often politically
charged atmosphere of this kind of allocation differs substantially
from the routinized allotment of jobs to individuals. 3 7 Volunteering
for assignment in such a campaign may well mean a reduction in per-
sonal material prospects-income, fringe benefits, security-as well
as cultural problems of adjustment. This system of allocation there-
fore is apt to entail a contradiction between the personal material
interest of the individual and the economic and social objectives of
society.3 8 Predictably, therefore, it has met with greater motivational

37 Hoffmann, Chinese Worker, 1974. pp. 74-76.
38 See D. Gordon White, "The Politics of Hsia-hsiang Youth," The China Quarterly, No.

59, July-September 1974, for an interesting discussion of the attitudes of youth sent down
to the countryside. White points out that some of the problems encountered by these pro-
grams stem from the ambiguity Introduced by the variety of social goals they have been
designed to meet. These include contributing skills and knowledge to developing the coun-
tryside, reeducating youth through contact with peasants. reducing labor surpluses in the
cities, simplifying urban bureaucracy, etc.
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obstacles than have been evident in the routinized allocation of indi-
vidluals, and resistance to such transfers has continued to be acknowl-
edged and much discussed in the Chinese press. However, the policy
itself speaks to I)rol)lems of monumental proportions that, although
endemic to many other less developed countries, have nowhere been
confronted as seriously as in China. If, together with the pumping
of material resources into the countryside, it succeeds in reducing the
disparity in living standards and cultural levels between city and
village, it will thereby reduce the material and cultural disincentives
to its own implementation. Moreover, post-Cultural Revollution re-
forms in the hsia-hsianog program that make the burden more nearly
universal and therefore equally shared, may have provided "a more
favorable social and ideological context for the successful adaptation
of urban youth to rural life." 39

INCENTIVE FOR DILIGENCE AND SKILL IMPROVEMENT

The host of cultural, historical, and social factors that enter into
the formations of workers' attitudes toward their jobs makes the study
of workplace motivation in any society a complex problem. For China,
this general difficulty is componded by our lack of first-hand experi-
ence of conditions in Chinese industrial enterprises and the consequent
necessity of relying upon official statements of policy, articles of a
horatory or instructive nature, and travelers' reports that are neces-
sarily superficial. One benefit of the increase in numbers of Americans
and other Westerners visiting China since 1971, however, is the collec-
tion by them in a number of industrial enterprises of specific examples
of wage structures whose incentive properties can be examined. This
section, therefore, focuses upon the relation between wages and incen-
tives in Chinese industry.

In an earlier discussion of worker motivation in China, I observed
that whereas economic organization in the collective sector (particu-
larly agriculture) embracing the majority of the population operates
according to an apparently effective mix of internal and collective
material incentives, the same is not true of the state industrial sector.40

Here, there is neither the close and organic link between group behavior
and material transformation of the immediate environment that char-
acterizes the internal incentives of the collective sector, nor the direct
relation between group effort and group income that is typical of
collective material incentive arrangements. In state industry, therefore,
worker motivation is associated with three other kinds of factors:
(1) The degree of intrinsic satisfaction embodied in the job itself;
(2) The degree of identification of the worker with the objectives of
the enterprise (and of the larger society) ; and (3) The external gains,
both material and non-material, that reward individual effort and
skill improvement.

The third factor, to which the discussion of this section is limited,
includes the classic forms of material incentives, as well as the use of
symbolic and honorific rewards to substitute prestige for income as

'> White. "The Politics of Haia-hsiang Youth," p. 516.
'0 See Riskin, "Maolsm and Motivation," pp. 17-22. "External Incentives are rewards

allocated by persons external to the recipient, usually on the basis of objective criteria of
performance; internal Incentives are rewards and penalties that arise within a person as
a result of his work experience." Howe, Wage Patterns, pp. 136-137. For a discussion of
this classification of Incentives for China, see "Maolsm and Motivation," pp. 21-22.
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a stimulus of work. It would of course be as foolish to asume that
Chinese workers are motivated solely by such mechanisms as to make

a similar assumption about workers of any other nationality.41 Other

considerations associated with the first two categories listed above,

and especially having to do with the subdivision of labor into repetitive

tasks and the relation between incentives and the division of income

and decisionmaking authority within the enterprise, will be reserved

for comment in the conclusion of this essay.
A heavy reliance on personal material incentives requires that there

be a close and predictable relation between the quantity and quality

of an individual's work, on the one hand, and his income, on the other.

The principal mechanisms for achieving such a link are progressive

piece rates, bonuses and other types of awards, and wage differentials.

The first two can be discussed cursorilv because thev currently play no

significant role in the Chinese system of income distribution.
Piece rates were favored by Chinese planners in the 1950's, although

their most extreme form, progressive rates by which pavment rises

more rapidly than output, was never widely adopted.4 2 Methods of

implementation varied widely, but most were connected with the sys-

tem of standard wage grades (discussed below) and paid more or less

than a worker's grade, depending upon the quantity and quality of

his output.4 3

The use of piece rate mechanisms reached a peak in 1956. when

they covered some 42 percent of the work force. Criticized during the

Great Leap forward, they nevertheless were still applied to 35 percent

of the work force in 1959.44 Information on their use in the 1960's is

scanty, but they apparently were still present in Chinese industry until

coming under widespread at-tack during the Cultural Revolution as a

prime example of "economic" reliance on material incentives. Largely

abandoned at that time, thev have not made a comeback and are an

insignificant feature at present in China.4 5

Bonuses and other forms of premiums tied to performance have had

greater longevity. Widely in use in the 1950's,4e thev survived the

Great Leap and continued to be common into the midsixties. Barry

Richman found bonus systems in operation at 30 of the 38 industrial

enterprises he surveyed in 1966, and they applied to workers, middle-

and lower-level managers and technical personnel. These enterprises

had bonus funds equal to 5 to 15 percent of the total wage and salary

bills, about 20 percent of eligible personnel received maximum allow-

able bonuses, and 10 to 15 percent received no bonus at all. A variety of

success indicators were used as criteria for awarding bonuses, among

workers they were frequently awarded for group rather than individ-

ual performance, and at some enterprises cadres in gfeneral, or certain

types of cadres, were specifically exempted from eligibility.4 7

' For a discussion of recent worker attitudes In the United States. see Work in America,

Report of a Special Task Force to the Secretary of Health, Education, and Welfare, Cam-

bridge, the MIT Press, 1973.
2Hoffman, Chinese Worker, p. 104. Mao in 1942 advocated a progressive piece-rate sys-

tem "to stimulate work activism and increase the quantity and quality of output." Quoted

In Howe. Wage Patterns, p. 59.
aH Hoffmann, Chinese Worker, pp. 104-106 describes some of the principal mechanisms

used.
44 Howe, Wage Patterns, pp. 120-121.
"5H1offman. Chinese Worker, p. 106. Richman (Undustrial Society, p. 811) found no

examples of piece rate systems at any of the 39 industrial enterprises he visited in 1966.

he Howe. Wage Patterns, pp. 121-124.
a Richman, Industrial Society, pp. 801-802. 811-15.
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Bonus and premium systems, like piece rate systems, came under
attack during the Cultural Revolution and disappeared from the scene.
Already in April-June 1966, some of the enterprises visited by Rich-
man had eliminated them, and others were planning or "seriously
considering" doing so. 48 The implementation of such systems en-
countered a number of technical problems which led to wasteful use
of inputs and the tendency toward inflation of the wage bill.49 But the
serious charge against them was political, for they were the very epit-
ome of a material incentive. A visitor in April 1968 was told in one
enterprise after another that the chief problem had not been the formal
wage structure, which was rational enough, but the payment of prizes,
including sales, innovation, safety, overfulfillment, and length of serv-
ice bonuses. These engendered an ideology of self-interest and seri-
ously harmed unity by turning workers against each other and
breeding jealousy and discontent. During my own visit in August 1972,
several enterprises reported that bonus funds were now equally
divided among all workers as an automatic addition to the basic wage.

Emulation campaigns and contests utilizing nonmaterial awards,
money, and other material prizes, have also been widely employed in
China since the 1950's. A large variety of inducements has been
brought to bear, including honorific titles (outstanding producer,
model worker, hero of labor), opportunities for occupational advance,
attendance at prestigious meetings of model workers, vacation, and
travel privileges, medals, banners, and certificates.5o Although in the
post-Cultural Revolution atmosphere of hostility to material incen-
tives, awards of material value have given wvay to purely honorific
designations, emulation campaigns have continued to be implemented
on a substantial scale. For example, one set of guidelines that emerged
from a Hinan symposium on political work in industry in October
1971, stipulated that emulation campaigns:
should have production content and specific targets and involve politics, ideology
and style of work. Assessments should be held periodically under the leadership
of the CCP committees to cite the progressives. Progressive collectives and in-
dividuals who emerge should be cited and rewarded according to the size of
their contribution. Outstanding ones can be awarded the glorious titles of
"progressive worker," "labor model," and "adept in technical innovation." 61

Emulation campaigns, even when they do not involve material
rewards, share some of the characteristics of "material incentives."
Like the latter, they attempt to motivate the worker by holding out
a reward that is external to the significance of the work itself. Even
when an attempt is made to include "politics, ideology, and style of
work" in the criteria for assessment of individuals or groups, the
fundamental nature of the appeal is necessarily to the desire for honor,
prestige or fame-if not for advancement of one's career. Just as
material incentives have been criticized for appealing to such desires,
so have emulation campaigns: "Some people lump socialist emulation
together with a championship mentality and putting rewards in
command. * * *n 52 While there is evidence of ferment on the whole
issue in China, emulation campaigns are at present still in use.

48 Ibid, p. 811.
'9 Howe, Wage Patterns, pp. 124-5.

GO See Hoffmann, Chinese Worker, pp. 112-116 for a good discussion of these practices.
G1 FBIS 72-217, Apr. 8, 1972, p. D4.

62 Chengtu broadcast of October 1972, FBIS 72-204.
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TABLE 2.-WAGE GRADES, 1959 AND EARLY 1970'S (YUAN)

Grade

Industry or enterprise 1 2 3 4 5 6 7 8

Steel, Anshan l&S, 1959 -34.50 40.74 48.11 56.82 67.10 79.25 93.59 110.40
Rough Rolling Mill, Anshan 1&S, 1972 - 34.50 40.00 48.13 56.82 67.10 79.25 84.50 110.00
Machinery, Mukden Wks, 1959. 33.00 38.90 45.80 54.00 63.60 74.90 88.20 104.00
Shenyang No.1 Machine'Tool Plant, 1972 .. 33.00 38.90 45.80 54.00 63.60 74.90 88.20 104.00
Elec. Power, Hu-shun Stain, 1959 34.00 40.05 47.19 55.59 65.48 77.15 90.88 107.10
Coal, Fu-shun Mine, 1959 34.50 40.74 48.13 56.82 67.10 79.25 93.60 110.40
Petroleum, Northeast Petrol., 1959 34.00 39.88 46.78 54.88 64.36 75.48 88. 54 103. 70
Lumber, Forest Industries, 1959 . 33.00 38.61 45.17 52.85 61.83 72.34 84.64 99.00
Chemicals, Mukden Plant, 1959 33.00 38.61 45.18 52.87 61.84 72.37 84.68 99.00
Cereal, Mukden Flour Mill, 1959 29.00 34.00 39.90 46.80 54.90 64.40 75.40 .
Construction, Fu-shun, 1959 33.66 39.95 47.43 56.28 66.82 79.44 92.40 .
Peking No. 1 Machine Tool, 1973 34.00 41.10 47.50 55.00 61.10 77.10 90.90 107.10
Common heavy industries, Tsingtao, 1965 33.00 38.95 47.85 54.14 64.02 74.57 89.45 105.60
Heavy industries involving onerous duties,

Tsingtao 1965 36.00 43.20 52.20 63.00 79.00 90.00 108.00 129.60
Shin Wan Art Pottery, Foshan, Kwangtung, 1973 35.00 41.00 47.00 56.00 63.00 NA NA 108.00

Sources: All 1959 figures are from "Chugoku Nenkan 1959 (China Yearbook 1959), Tokyo: Iwazaki Shuten 1960, p.
310, cited in Hoffman, "Chinese Worker," p. 101.

Figures for Peking No. I Machine Tool; common heavy industries, Tsingtao; and heavy industries involving onerous
duties, Tsingtao, are from Hoffman, "Chinese Worker," pp. 98-99.

Figures for Shenyang No. I Machine Tool Plant, Rough Rolling Mill, Anshan Iron and Steel Corp.; and Shih Wan Art
Pottery, are from A. Eckstein, "China Trip Notes,' and R. Scalapino, "China, Wages and Prices, 1972," mimeo.

In the absence of piece rates, bonus systems or direct material in-
ducements to model workers, virtually the entire burden of whatever
material incentives operate within the State industrial enterprise in
China today must be borne by the system of wage differentials, which
still exists in keeping with the Socialist dictum, "to each according to
his labor." Formally, these differentials are defined by standardized
grade systems, usually (but not always) containing eight grades, and
varying by industry (in reflection of skill requirements and heaviness
of labor) and by geographic region (in reflection of cost of living dif-
ferences). For many years now, these grade structures seem to have
remained almost unchanged. Table 2 presents several recently ob-
tained sets of wage grades and several from the late 1950's. It is evident
that the wage grades in use at the Anshan Iron and Steel Corporation
were virtually the same in 1972 as in 1959,53 and that, similarly, the
grades for the Shenyang No. 1 Machine Tool Plant in 1972 were iden-
tical to those of the Mukden Machinery Works (also in Northeast
China) in 1959. Indeed, when the question of the formal wage struc-
ture arose during the Cultural Revolution, its reform was deliberately
put off to a later stage. Visitors to the Peking No. 1 Machine Tool
Plant in August 1972 were told that unsatisfactory characteristics of
the wage spread there had still to be dealt with, and a Central Com-
mittee document of 1974 states that "since the immedaite task is to
concentrate all strength to implement the Criticize Lin Piao, Criticize
Confucius campaign, all those problems concerning wvages and eco-
nomic policies raised by the masses should be deferred to the latter
stage of the campaign, to be resolved altogether after careful research
and concrete analysis." 54

63 The one difference-in grade seven-may be due to the fact that the 1972 figures are for
only one plant In the Anshan complex.

M Chung-fa 21 (1974) of the Central Committee, Chinese Communist Party, in Back-
ground on China, B 74-16, Dec. 3, 1974.
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TABLE 3.-WAGE DIFFERENTIALS IN INDUSTRIAL ENTERPRISES, 1971-74

Average -
Basic monthly wage minimum/

Maximum/ Maximum/ maximum-
Minimum Maximum Average minimum average minimumEnterprise

Shanghai Plastic Materials No. 3 1- 40
Shanghai Diesel Engine 2_________________________. 42
Shanghai No. 3 Machine Tool 3-42
Shanghai Textile No. 31 4 36
Shanghai Construction Machinery 5'--------------- 42
Peking General Knitwear ' - - 30
Peking Glass (Australian dollars) -(11)
Peking Crafts 7 -33
Peking No. I Machine Tool 5'--------------------- 34
Peking No. 3 Cotton Textile 7 -40
Dairen Locomotive & Carriage 8 -33
Dairen Shellcraft -17
Dairen Glass 8 -33
Dairen Port -30
Shenyang No. 1 Machine Tool S -33
Shenyang Heavy Machinery I- 35
Shenyang Transformer '- 33
Sian Textile Dyeing - 32
Sian Handicrafts Workshop '- 37
Sian Electric Bulb 7 -- 41
Tientsin Wool 3 '- -------. 35
Tientsin Watch 3 34
Tientsin No. I Carpet' 39
Hangchow Silk Weaving 4 ......... 32
Hangchow Brocade Mill 'I ----- 32
Tsinan Pencil -- 35
Tsinan Lathe No. 2 -31
Nanking Chemical Fertilizer -34
Soochow Embroidery -30
Tangshan: Kailan Coal Mine, Fangkechuang Pit '__ 43
Tangshan: Kailan Coal Mine, Linhsi Pit 5a---------- 33
Anshan Iron & Steel 8 -34
Canton: Ta Hsin Ivory Craft 8 -40
Foshan, Kwangtung: Shihwan Art Pottery 8 -34
Two county factories, Kwangtung ' -33
Fusun Coal Mines --

100
123
123
108
130
102
(35)
99

108
130
104
98
90
85

104
114
104
180
108
91

108
108
110
90

115
60
98

120
80

125
102
114
172
108
100
92

65 2.5
60 2.9
66 2.9
70 3.0
65 3.1
54 3.4

(18) 3.2
60 3.0
55 3.2
60 3.3
70 3. 2
42 5.8
60 2.7
60 2.7
56 3.2
65 3.3
63 3.2

5.6
46 2.9
50 2.2
63 3.1
50 3.2
50 2.8
62 2.8
63 3.6
45 1.7
50 3.2
55 3.5
40 2.7
85 2.8
77 3.6
67 3.4
62 4.3
53 3.2
45 3.0
78-

Sample averages. 3.2 1.8 .33

IBettelheim, "Cultural Revolution and Industrial Organization in China." Data are for 1971.
2 Ajit Singh, and Suzy Paine, "The Shanghai Diesel Engine Factory," mimeo. Data are for 1973.
3"Observations on the Chinese Economy," a report of a visit to China by five American economists, mimeo. Data are

for 1973
4Alexander Eckstein, "China Trip Notes," mimeo. Data are for late 1972 and early 1973.
o "Collective Notes of the First Friendship Delegation of American Radical Political Economists to the People's Republic

of China," mimeo, Data refer to 1972.
o "Australian Financial Review." May 1973.
7 Provided by Professor Samuel Noumoff, McGill University. Data refer to 1974.
8 Travel notes provided by Professor Audrey Donnithorne, Australian National University, Canberra. Data refer to 1973.

Peking dispatch of Tanyug (Yugoslavia) correspondent S. Pucak, July 23, 1971, excerpted in BBC Summary of World
Broadcasts, FE/3744/B/2, July 26, 1971.

'0 Travel notes provided by Professor Hugh Patrick, Yale University. Data for 1974.
Report on Fushun Coalmine, in seven installments, beginning Jan. 28, 1974, in Hong Kong "Hsin-wan Pao."

It would be useful to know something about the actual wage
spread-as opposed to the formal structure of wages-in Chinese
enterprises. Information concerning maximum, minimum, and aver-
age wages in 37 Chinese industrial concerns during the years 1971 to
1974, is presented in table 3. It must be pointed out, however, that the
manner in which these figures were given did not always make it clear
whether the maxima and minima were actually paid wages or merely
the extremes of the formal wage structure in the enterprises con-
cerned.5 5 The average gap between maximum and minimum wage in

63 It should also be mentioned that two or more wage increases took place In some or all
of the enterprises between 1971 and 1974, no that, strictly speaking, the sample is not en-
tirely drawn from the same population. While probably not a very significant drawback for
estimating the average overall wage gap, this fact might significantly affect a comparison
of average wages In different enterprises in the sample.

51-174 0 - 75 - IS

1.5 0.42
2.0 .22
1.9 .30
1.5 .47
2.0 .26
1.9 .33
1.9 .29
1.7 .41
2.0 .28
1.5 .22
1.5 .52
2.3 .31
1. 5 .47
1. 3 55
1.9 .32
1.8 .38
1.7 .42

2.'4 .13
I.2 .18
1.7 .39
2.2 .22
2.2 .15
1.5 .52
1.8 .37
1.3 .40
1.6 .28
1. 6 .24
2.0 .20
1.5 .50
1.6 .47
1.7 .41
2.8 .17
2.0 .26
2. 2 .19
1.2 - - - - -



218

the sample is 3.2-1 and the average gap between maximum and average
wage is 1.8-1. The last column presents a measure of how far along the
overall gap between high and low wage the average is located. The
mean for the sample indicates that the average -wage is one-third of
the distance up from the minimum, suggesting that most workers are
clustered in lower wage grades. Although the formal wage structure,
and Chinese policy in the 1950's, called for generally higher wages
in heavy industry, such a pattern is not readily apparent in table 3.
Some of the highest maximum -wages in the sample occur in light in-
dustries, such as the Sian Textile Dveing Plant, the (Canton) Ta Jisin
Ivory Craft shop and the Peking No. 3 Cotton Textile Factory. This
is perhaps another indication of the current lack of reliance on rela-
tive wages for allocating labor among industries.

TABLE 4.-MAXIMUM WAGE OF MANAGERIAL CADRES, ENGINEERS OR TECHNICIANS (CET) AS PROPORTION OF
ORDINARY WORKERS' WAGES, 10 ENTERPRISES, VARIOUS YEARS, 1971-74

Maximum CET wage-

Average Maximum Minimum
Source I and enterprise worker wage worker wage worker wage

H Shenyang No. I Machine Tool -2.3 1.3 3. 9
H Anshan Iron & Steel Corp - 3.0 21.8 2 5. 9
A Shanghai Plastic Materials No. 3- 1.7 1.1 2. 8
A Peking General Knitwear - 2.8 2 1. 5 2 5. 0
A Shenyang Transformer -3.6 2.2 6.8
B Shanghai Diesel Engine -3.7 1. 8 5.2
D Shanghai Textile No. 31 -22.9 21.9 2 5. 6
JC Shanghai No. 3 Machine Tool -3.0 1.6 4.8
E Kailan Coal Mine, Fangkechuang Pit -1.9 1. 3 3. 7
E Peking No. I Machine Tool -2.2 1. 1 3.5

Sample average -2 2. 7 2 1. 6 2 4. 7

' Source: Table 2.
2 N.B. An entry when the maximum CET wage was given in a form such as "more than 200 yuan or as an average top

salary.

Engineers, managerial, and technical staff, and apprentices are not
included in the w age scales presented in table 3. From a smaller sample
of enterprises for which wage and salary data pertaining to the first
two of these categories are available for 1971-74, I have calculated
the ratios of the maximum such wage to the minimum, average. and
maximum workers' wages (table 4). The first column gives an idea
of how far above the average worker's wage is that of the highest paid
employee in the enterprise. The mean such difference for the sample
(something above 2.7-1) is consistent with Richman's findings in
1966.06 The second column indicates that the top paid employees in
the enterprises listed earn wages averaging about half again as much
as the highest paid ordinary worker. This is a ratio with special
sociopolitical significance, for it indicates to what extent occupational
status differentiates income.57 From this perspective, senior workers
in the sample enterprises probably fare very well relative to technical
and managerial personnel, by international standards. Moreover, it

0a 'At a majority of the enterprises surveyed, the ratio between the top pay and average
enterprise pay was less than 2.5 to 1; the highest ratio-and this was a very unusual
case-was about 4 to 1." Barry Richman, Industrial Socity in Communist China, p. 804.
Richman's "average enterprise pay" probably includes high technical and managerial sal-
aries, while mine pertains to ordinary workers' wages; this difference may partly explain
Richman's somewhat lower ratio.

1' Recall, however, that only the wage portion of total income Is at issue here. Adding
nonwage components would probably narrow the income distribution.
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is my impression that the highest paid employees are usually engineers
or others with advanced technical skills rather than managerial cadres.
In several of the enterprises listed in tables 3 and 4, it was indicated
that the leading members of the enterprise Revolutionary Committee
earned wages commensurate with or below those of skilled workers. 58

In 1966, Richman found that "at most enterprises the ratio between
the director's salary and the average enterprise pay figure was less
than 2 to 1, and the highest was only 3 to 1." 59 It can be surmised
that a relatively large income gap between technically skilled person-
nel and ordinary workers is regarded in China as politically less
onerous than one between managerial personnel and workers. The
latter differential has more dangerous resonances because of the dif-
ference in relationship to the means of production of managers and
workers. If those with managerial authority also enjoy substantially
higher incomes, the threat arises that their station will take on aspects
of class privilege.

Column three gives an indication of the overall wage gap between
highest and lowest paid employees in the enterprises sampled, omit-
ting however apprentices whose earnings are below the wage scale.
The average overall span is seen to be on the order of 5-1.

The maximum wages of technical and managerial personnel used
in table 4 are generally well below the theoretical maxima applicable
to their positions, which, for chief engineers and high-level managers
of large enterprises, range well above 300 yuan.6 0 Such very high
salaries are rarely encountered today, and seem to be reserved largely
for holdovers from the old days whose high salaries will be retired
with them. At the Shanghai Diesel Engine Factory in 1973, for ex-
ample, although the highest technician's salary was 220 yuan, the cur-
rent operative rates for Chairman of the Plant Revolutionary Com-
mittee were 60 to 70 yuan for a younger person, 100 yuan for an older
one.61 The high figure of 225 yuan for the Shenyang Transformer
Factory in 1971 applied to only three older technicians out of 453, and
the average technician's salary was put at 61 yuan, equivalent to an
average worker's wage.6 2 Although the practice of phasing out high
salaries by attrition has created the anomaly of younger people of great
accomplishment holding lower ranks and earning substantially less
than older colleagues who are not better qualified, it also clearly ne-
gates the significance as a material incentive of still extant high sala-
ries since these will not be applicable in the future.

A similar problem of very high salaries for the senior ranks exists
in artistic and cultural circles. University faculty salaries have been
reported to range up to 360 yuan per month at Futan University, 320
yuan at Liaoning University, and over 300 yuan at Chunghan Univer-
sity. This range was set in the early 1950's and is now regarded as
substantially too large and due for reform. Is in the case of technical
and managerial personnel in industry, a principal means of attacking

55 For example, visitors to a Shanghai machine tool factory in 1974 were told that a Dep-
uty Chairman of the Plant Revolutionary Committee was paid 80 yuan per month, whereas
some engineers got 200 yuan and the top worker s wage was 124 yuan.

f Industrial Society, p. 805.
eo Richman, Industrial Society, p. 799; Hoffman, Chinese Worker, pp. 102-103.
el Ajit Singh and Suzanne Paine, "The Shanghai Diesel Engine Factory," manuscript,

1973.
62 Bettelhelm, Cultural Revolution and Industrial Organization in China, p. 16. The

particularly low average for technicians here was due to the large number of younger
people in their ranks.
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the problem at present seems to be to refrain from promoting junior
faculty even when they have the qualifications.P3 One report from
Peking refers to a general scaling down of artistic and cultural sal-
aries to approximate parity with the wages of industrial workers, so
that, for example, a young prima ballerina in Sian would receive 45
yuan per month, slightly more than a skilled worker of her age.6 4 If
present trends continue. therefore, the upper extreme of the income
distribution in China is likely to shrink substantially over the next
few years.

What about the lower extreme? For the country as a whole, this is
still to be found in the agricultural incomes of the poorer regions.
But within industry, the lowest paid workers are the apprentices, who
are assigned to a factory directly upon graduation from junior or
senior middle school. Their terms of apprenticeship are generally 2 to
3 years, after which they are promoted into a regular wage category
that may be as high as grade two."' Apprentices' wages reported by
recent visitors to China range from a low of 14 yuan per month at the
Soochow Embroidery Factory 66 to a high of 40 yuan at the Peking
Arts and Crafts Factory.61 A common range seems to be from 17-18
yuan for the first year to 22-24 yuan for the third year. In addition,
apprentices receive a clothing allowance and are covered by the same
welfare provisions as ordinary workers. In Peking, for example, where
the minimum per capita income necessary to cover living expenses is
estimated to be about 12 yuan per month, workers whose incomes are
insufficient to meet this standard for their families are provided with
an additional allowancees Apprentices would be eligible for such cov-
erage, although most apprentices are below the currently recommended
age of marriage and would not have dependents to support.

When the need arises, workers are asked to work overtime but it
seems they are generally not given overtime pay. Indeed, overtime
pay is sometimes equated with "awards" of the sort that were repudi-
ated in the Cultural Revolution. Thus, in a casting workshop of the
Shanghai No. 5 Iron and Steel Plant, workers suggested that leftover
molten steel be used to cast small ingots:

One of the workshop leaders thought the suggestion was very good but was
afraid that the workers might be unwilling to take up the "extra" job. So he
planned to introduce it by giving awards. (A young worker) pointed out in his
character poster that instead of arousing the workers' enthusiasm by political
and ideological education, "awards" were now considered as a means to trigger
the workers' "fervor." This could only mean "fervor" which was capitalist in
essence. This is what we repudiated during the great proletarian cultural revo-
lution. This measure was a slipping back. The leadership should bring into play
the workers' enthusiasm for building socialism by telling them about the needs
of the revolution.

The young worker's position prevailed and the work was done with-
out "awards." 69

Since the standard wage categories have remained unchanged for
many years, and bonuses, piece rates, and other special incentives are

63 This last Informlation, which refers specifieally to Futan University, comes from the
notes of Professor HUvch Patrick of Yale University.

64 From A Pekina dispateh by Tnnynr (YuLoslav1R) correspondent S. Pueak. broadcast on
July 23. 1971. BBC Summary of world Broadcasts, FE/3744/B/2. July 26, 1971.

e Hoffmann. Chfnese Worker. n. 68.
6e Information obtained from Professor Sam Noumoff of McGill University.
e7 A. Eekstefln. "China Trip Notes." p. 40.
es Bettelheim. Cultural Revolution and Industrial Organization, p. 15.
a New China News Agency, Jan. 2, 1975, p. 10.
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no longer employed, the actual money earnings of a worker are deter-
mined almost exclusively by his wage classification. To the extent that
assignment to a particular wage grade depends on skill and productiv-
ity, a material incentive can certainly be said to exist for workers to
upgrade their skills and to work with diligence. The available de-
scriptions of the general criteria for assigning workers, including
skill, length of experience, difficulty of job, attitude toward work,
productivity and general performance,70 are sufficient only to suggest
that such an incentive exists; to know how important it is, we would
have to know far more about the relative emphasis given to the vari-
ous criteria, and the manner in which they are applied. In at least
some enterprises, each worker's qualifications are assessed by the
masses, whose judgments are then subject to leadership approval.
Are the workers anxious to reward exemplary performance readily
with promotion in grade? Or, do they emphasize the virtues of a
stable and predictable income and thus give most consideration to
work experience (seniority), as long as the minimum satisfactory
standards of productivity are met? At present, all that can be said
is that the existence of wage differences tied at least partly to pro-
ductivity and skill, and of differences between the wage scales of
ordinary workers and technical personnel, preserves a system of mate-
rial incentives backing up other factors that motivate industrial work-
ers to achieve higher productivity and improve their qualifications.

There are, however, general limitations in this system which make
it unlikely to play a very sharp material incentive role. First, wage
grade assignments are made on a fairly long-term basis and do not
change from day to day in response to fluctuations in worker produc-
tivity. Second, it is probably difficult (and therefore unusual) for a
worker to be demoted in grade, the way the nonaward of a bonus or
a decline in income under piece rates automatically demotes when
productivity falls. Third, educational and training costs are mostly
borne by the state or the enterprise, so that the strong cultural value
of education as well as its independent worth as a "consumption good"
should provide a healthy incentive to upgrade one's skills without the
need for much additional incentive in material form. 7

1 Finally, the
actual differentials seems to be narrowing, not only because of the
phasing out by attrition of the highest salaries and wages, but also
because of the nature of recent wage increases. After a period of rapid
growth during the 1950's, the real wages of Chinese workers and staff
members appear to have declined during the years following the Great
Leap, and then to have remained rather stable through the 1960's.72
Beginning in 1971, a series of increases have taken place, affecting as
much as 40 percent of the workers in individual enterprises.7 3 In most
if not all cases reported, the raises affected workers in the lower wage
grades, invariably by moving them up to a higher grade. Thus, in the
Peking Arts Factory, workers in ranks 1 through 4 were promoted
sometime before the end of 1972; 74 in the Tientsin Wool Factory, 180

70 Richman, Industrial Society, p. 803; also, Singh and Paine, "Shanghai Diesel Engine
Factory ;" and "Observations on the Chinese Economy," p. 85.

" Bettelhelm (Cultural Revolution and Industrial Organization, p. 16) states that, while
the length of courses offered by factory schools varies with the material taught, It takes
Anlv 2 years for an experienced worker to qualify as an engineer.

72 Howe, Wage Patterns, pp. 31-35.
73 Trip notes of Audrey Donnithorne. Professor Donnithorne was told that 40 percent of

the workers in the Ta Hsln Craft Factory in Canton received wage Increased In 1972.
71 A. Eckstein, "China Trip Notes," and R. Scalapino, "China-Wages and Prices."
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workers were advanced from grade 1 to grade 2 in 1971, and 64 moved
up from grade 2 to grade 3 in 1973; and similar kinds of increases
were reported for Tientsin No. 1 Rug Factory, Tientsin Watch Fac-
tory, and Shanghai No. 3 Machine Tool Factory. 7 5 There is evidence
of continuing demand for higher wages by some Chinese workers in
1974, and for the granting of such increases.7 6 By promoting the lower
ranks and reducing overall wage differentials, such developments re-
duce the importance of these differentials as a source of stimulus to
worker performance.

In sum, it would seem that the scope for the operation of material
incentives within Chinese industrial enterprises is quite limited. Such
typical incentive devices as differential bonuses, piece rate mechanisms,
and material awards to emulation campaigners, have been ruled out
since the Cultural Revolution. Significant wage and salary differences,
both between technicians and workers and among workers of dif-
ferent levels of productivity and skill, continue to exist. But they are
gradually being narrowed, and their incentive effect on worker per-
formance seems quite constrained even at present.

CONCLUSION

Our general survey of incentives and wages in Chinese industry
today has found that urban-rural differences still provide a reason
for Chinese to become industrial workers: that horizontal allocation
of labor within industry is done without much reference to material
incentives; and that wage differentials tied to occupation and skill
stimulate work performance and skill acquisition only in a limited
manner. Together, these conclusions suggest that the explanation for
the morale and motivation of Chinese workers is not, on the whole,
to be found principally in material incentives as ordinarly conceived.
Other external incentive mechanisms of a nonmaterial sort (emulation
campaigns in particular) play a role, but one that must be limited by
the current deemphasis of extreme competitiveness ("championship
mentality"), by the ideological ambiguity of such campaigns and by
the token nature of the awards. Moreover, the value to workers of the
stature won in emulation campaigns depends in part on the value to
them of the system awarding it. But this is an issue of internal incen-
tives, whose importance in Chinese industry we turn to briefly examine
last.

Internal incentives arise from the intrinsically satisfying nature of
a job, or from the worker's identification with the objectives and sig-
nificance of the work. The former kind is frequently associated with
the opportunity to exercise craftsmanship and valued skills. Its decline
in the industriallv advanced countries, due to the extreme subdivision
of labor into repetitive and monotonous tasks, has been associated
with much worker dissatisfaction. Have the Chinese tried to avoid this
problem in their developing modern industries by designing tecbnol-
ogies and work methods that incorporate a more challenging role for
the worker? M~ost observers feel they have not, that the issue is one
to which they have shown no great sensitivity in responding to queries,

75 "Observations on the Chtnese Economy."
76 See, e.g., the article by Paul Strauss In the Journal of Commerce, Sept. 6, 19T4.
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or in the technologies of plants actually observed.7 7 One writer states
that the Chinese have failed to popularize the work in which Marx
most extensively discussed "alienation" (the "Economic and Philo-
sophic Manuscripts" of 1844) and that as a result "Chinese writers do
not draw on Marx's insights about the state of mind of the worker
participating in a fragmented job." 78

Two qualifications must be made to the above conclusion. The first
concerns the encouragement of technical innovations by workers, par-
ticularly in the organizational context of the "three-in-one combination
teams" that emerged from the Cultural Revolution. Together with the
links established between education and production work and the en-
couragement of worker education, this development paves the way for
increasing numbers of workers to achieve greater mastery of the
technology to which they are tied, and clearly constitutes a form of
"job enlargement." 79

The other qualification leads us to consider the second aspect of
internal incentives mentioned above (the worker's identification with
the objectives and significance of the job), because it concerns the
degree to which workers share authority over the decisions that affect
them, such as those concerned with production planning, specification
of tasks, cost control, investment planning, establishment of work and
safety rules, allocation of the welfare fund, et cetera. Clearly, an
authentic participation in such decisions can be thought of as counter-
ing job fragmentation, but the issue is larger than this.

The construction of newv forms for industrial management in which
"bourgeois authority" would be reduced, status differentials eroded,
and workers armed with substantial influence over enterprise decisions,
has been a major aspect of Chinese Communist industrial policy since
the Great Leap Forward of the late 1950's, although progress has been
halting and sometimes reversed. A variety of such forms, including
workers' management teams, workshop and team assemblies and
worker representation on enterprise revolutionary committees, emerged
with still unknown degrees of longevity from the Cultural Revolution.
The social relationships these forms must come to grips with, together
with the systems of ownership and distribution, comprise the "relations
of production," and Chinese Marxists consider them to be intercon-
nected:
we must consolidate and develop socialist ownership by the whole people * *
prevent the restoration of the bourgeois right already liquidated with regard to
the system of ownership * * * and at the same time restrict bourgeois right with
regard to the two other aspects of the relations of production, namely, the rela-
tions between men and the relations of distribution. * * * 90

The interdependence of these different components of the relations
of production is easily seen. An erosion of status differentials separat-
in.- workers and managers, for example, would weaken the legitimacy

"' For example. Suzanne Paine and Ajit Singh on the Shanghai Diesel Engine Factory:
"We discovered that there was no radical approach to Improving the actual content of
manual work away from monotonous and repetitious production line operations. Younger
workers were moved around to some extent but older workers remained on the same job all
the time."

s Donald J. Munro, "The Chinese View of 'Alienation,'" The China Quarterly, No. 59
July-September 1974, pp. 581-82.

7n See Bettelheim. Cultural Revolution and Industrial Organization, ch. 3, for an Interest-
ing discussion of this issue in relation to diminishing the dichotomy between mental and
manual labor.

11 Yao Wen-yuan, "On the Social Basis of the Lin Piao Anti-Party Clique," HsInhua News
Agency, Mar. 2 1975, p. 19.
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of wide income disparities based on status; thus, the tendency dis-
cussed earlier for the extremes of the wage gap to narrow is consistent
with attacks on enterprise hierarchy during the Cultural Revolution.
And if income distribution is tied to broader issues concerning the rela-
tions of production, so must incentives be. Indeed, a close study of Chi-
nese factory management in the early 1960's reveals just suc a link;
as the bolder experiments with "participation, equality, and collective
advancement" of the Great Leap gave way to tighter control, less par-
ticipation, and an increasing amount of enterprise hierarchy, so con-
currently did individual material incentives come to the fore, especially
piece rates and awards of various kinds.8 ' It is likely that the subse-
quent evolution of the individual management system would turn up
similar correlations.

Thus, having been led to anticipate an important role for internal
incentives in industry by the relative weakness of external ones, we are
finally drawn to the conclusion that their function can hardly be dis-
tinguislhed from that of other institutional features of the "continuing
revolution" in China. It seems that the clue to the motivation of the
Chinese worker, as to that of any other, is ultimately to be found in
the threads that bind him to society.

81 Stephen Andors. "Factory Management and Political Ambiguity, 1961-1963," The
China Quarterly, No. 59, July-September 1974, esp. pp. 45-461.



THE CHINESE PETROLEUM INDUSTRY: GROWTH AND
PROSPECTS

By BOBBY A. WILLiAMs

CONCLUSIONS

The emergence of the People's Republic of China as a major oil
producer and oil exporter is a recent phenomenon. Prior to 1949,
Chinese petroleum output was insignificant. As part of its general
program of building up industrial strength and reducing dependence
on foreign sources of supply, the new government undertook an
intensive exploration and development effort in the oil industry. The
payoff was the discovery in 1959 and the subsequent rapid development
of the huge Ta-ch'ing oilfield in Manchuria's Sung-Liao Basin. Addi-
tional large discoveries-in the North China Basin in particular-
have eliminated the PRC's dependence on foreign oil, insured an
abundant supply of oil for the modernization of the Chinese economy,
and enabled Peking to export sizable amounts of oil, beginning in
1973.

The salient points in this study are as follows:
China produced 65 million tons of crude in 1974 and was the

world's 13th largest producer, just behind Indonesia.
Proved reserves are conservatively estimated at 1.1 billion metric

tons. Proved plus probable reserves are estimated at 5.9 billion
metric tons and could easily be 7.6 billion metric tons. Offshore
reserves will add appreciably to these estimates.

Current exploration is concentrated in existing fields and in
the Pohai Gulf. At least three jack-up rigs and perhaps a semi-
submersible are working in the Pohai.

Exports of crude rose to more than 4 million tons in 1974 and
should exceed 8 million tons in 1975, earning the Chinese more than
$700 million.

In 1974, oil accounted for 17 percent of the primary energy
produced in China, up from 2 percent in 1957 and 11 percent
in 1970. Industry and transportation are the largest consumers
of petroleum. Agriculture is consuming a rapidly growing share,

up from 9 percent in 1957 to 15-20 percent today.
China is the world's fifth largest producer of natural gas.

Output in 1974 was approximately 60 billion cubic meters, 52
billion cubic meters of which was produced in Szechwan
Province.

Refining capacity at mid-year 1974 is estimated at up to
47 million metric tons. The industry, whose technology is com-
parable to Western refining industries in the late 1950's, satisfies
China's product needs.

Since 1970, the People's Republic has added almost 2,000 kilo-
meters of new pipeline, largely to facilitate oil exports, and has
invested heavily in port and handling facilities and tankers.

By 1980, China should be producing more than 200 million
tons of crude oil annually of which approximately 50 million tons
may be exported.

(225)
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Peking is unlikely to allow foreigners to participate extensively
in the development of its oil resources. For the foreseeable future,
dealings with outsiders will be limited to straightforward pur-
chases of equipment, technology, and services.

INTRODUCTION

The recent emergence of the People's Republic of China as a major
world oil producer has been exceptionally rapid. Because of Chinese
reticence regarding the publication of basic statistics on its oil indus-
try, the information necessary for a detailed explanation of this rapid
development is sparse. Nevertheless, a thorough review of the avail-
able material on Chinese oil developments provides good grounds for
assessing the progress of the industry. This paper begins with a his-
torical survey of oil developments in China from the prewar years to
the present. The following sections of the paper discuss PRC reserves
and current exploration efforts, trends in the oil trade and consump-
tion patterns, the PRC natural gas position, the status of refining, and
developments in the transportation network for oil in China. The
paper concludes with an appraisal of PRC oil prospects particularly
as they relate to export policy.

China: Selected Petroleum Faci
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HISTORICAL SURVEY

Pre-19491

Throughout the pre-1949 period, annual production of crude oil
in China rarely exceeded 100,000 tons and 85-90 percent of the coun-
try's needs were met through imports. Prior to the war with Japan
(1937-45), annual imports of petroleum products-mostly kerosene-
amounted to about 700,000 tons. During the war, oil imports rose
to more than 860,000 tons annually, and in 1948 more than 1 million
tons were imported.2

The drilling of an oil well at Yen-ch'ang in northern Shensi Prov-
ince in 1907 marked the beginning of China's modern petroleum indus-
try. Oil was later discovered in other provinces-notably in Szechwan,
Kansu, Sinkiang, and Tsinghai. These early discoveries were of lim-
ited commercial value: they were located deep in the interior of the
country, away from the major industrial and population centers of
the East and without access to economical transportation. Standard
Oil Co., in a report on the Shensi and Szechwan fields issued in 1920,
estimated reserves at 188 million tons.

By the early 1930's, however, little progress had been made. Yen-
ch'ang-although producing less oil than other fields-remained the
only oil field in China where modern production techniques were
being used. Yen-ch'ang's two wells produced 76 tons of crude oil in
1931; 3 years later, in 1934, output had fallen by half, and Szechwan
had become China's largest source of natural crude oil, producing
55 tons.

Reflecting the putative lack of natural oil reserves and the relative
abundance of coal and oil shale, most of the oil produced in China
in the 1930's was synthetic oil, produced from coal and oil shale. In
China proper (excluding Manchuria) a coking plant at Shih-chia-
chuang, Hopeh Province, produced an average of 260 tons of synthetic
oil annually, 1931-34-70 percent of the oil produced outside Man-
churia. Compared to the amount of synthetic oil produced in Man-
churia, output at the Hopeh plant was insignificant. Three Japanese
synthetic oil plants in Manchuria produced an average of 78,000 tons
of crude oil during 1931-34 and accounted for more than 99 percent
of China's total annual oil output. One plant alone, the Fushun Shale
Oil Plant, produced 95 percent of China's oil.

By the late 1930's several petroleum geologists had expressed doubt
that China would ever become a large oil producer. Eliot Blackwelder
in 1922 had written: "The writer (Blackwelder) will venture only the
opinion that China will never produce large quantities of oil * * *" 3
In 1938, Al. L. Fuller and F. G. Clapp-two Standard Oil geologists
who had explored in China during 1913-15-concluded that: "A large
part of the Chinese Republic consists of rocks of types and ages in
which no possibility of commercial oil deposits exists." 4

'This section is based primarily on information in China Handbook 1950, New York,
1950, pp. 404-411; The Chinese Yearbook, 19S7 Edition, Shanghai, 1937, pp. 744-746;
The Chinese Yearbook 1944-45 (seventh issue), Shanghai, 1944, pp. 647-648; China Hand-
book 1937-45, New York 1947, pp. 390-391.

2 Y. I. Berezina, Toplivno-Energeticheskaya Baza KitaVskoy Narodny Respubliki, Moscow,
1959, translated In Joint Publication Research Service: 3784, Aug. 31, 1960, pp. 44-45
(hereafter cited as JPRS).

3 Yen Erh-wen, IOil to Dominate Old China," China Reconstructs, April 1966, p. 16.
'Ibid. This opinion can also be seen in standard geography texts on China; see for ex-

ample George B. Cressey, Land of the 500 Million: A Geography of China, New York,
McGraw-Hill, 1955, p. 138.
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This pessimism may have waned somewhat when oil was discovered
at Yu-men, Kansu Province in 1937. Production began in 1939, and by
1944, 18 wells produced approximately 69,000 tons of crude oil, which
was refined in two small refineries located nearby. By then the disrup-
tions of war had begun to affect the oil industry. Crude oil output
reached its pre-1949 peak of 321,000 tons in 1943; in 1948 it fell to
90,000 tons.

The oil industry inherited by the Chinese Communists thus was
extremely small. Surveys had established that China had some oil
reserves, mostly shale, but there had been little development of this
potential. The deposits of natural crude that had been discovered were,
because of their location and lack of economical transportation, of
little commercial value. The shale deposits, although more favorably
situated, were costly to produce. Postwar cannibalization of facilities
in the Northeast was a further blow to the industrv.5

The facilities acquired by the new government included the Yu-men
oilfield and refinery, the small Yen-ch'ang oilfield and its primitive
refinery, the abandoned facilities for production in Sinkiang, two
natural crude oil refineries in Mancaihuria, and a very small distillation
plant in Shanghai. The facilities for the production of synthetic petro-
leuin, all located in Manchuria, consisted of two large shale oil plants
at Fu-shun and several small plants for the production of oil from
coal. Some of the latter were completed near the end of WAW II and
had not been operated.

From the point of view of the Chinese Communist Party, the legacy
of "old" China was not the development of China's petroleum industry,
but the exploitation of the Chinese market by Japan and the large
international oil companies of the United States and Great Britain: 6

TAiBLE 1.-China: Oil output

Millions of Millions of
metric tons metric tons

1943 -------------------------- 0. 321 1962 -------------------- 5- 6.8
1949 -------------------------- 0.121 1963--_________________________6.4
1950 -------------------------- 0. 200 1964 -_____________ 8.7
1951 -------------------------- 0. 305 19 5---------------------------_10. 8
1952 ------ _---------------- 0. 436 1966 6--____ ------------------ 13. 9
1953 ------------------------- 0. 622 1967 --------------------------- 13. 9
1954 -------------------------- 0. 789 1968- -------------------------- 1.5. 2
1955-______________0. 966 1969-______________20. 3
1956 ------ _---------------- 1.163 1970 --------------------------- 28. 5
1957 -------------------------- 1,458 1971 - __--------------- 36. 7
1958 -__________ 2. 264 1972 _-------------------------- 43. 0
1959 ------------------------- 3. 7 1973 -5------------------------- 54. 5
1960 -------------------------- 5. 5 1974 -6------------------------- G5. 3
1961 -------------------------- 5.3

Sources and derivation:
1943, 1949-58: State Statistical Bureau, Ten Great Years (Peking, 1960), pp. 103 and

95.
1959: Jen-min Jih-pao, 23 Jan. 1960.
1960: Japan Petroleum News, Vol. 5. No. 1248. 8 July 1965. This figure apparently Is

from a Soviet source: see Par Eastern Economic Review, 10 Jan. 1968. p. 51. An output of
5.5 million tons would square with the announcement that the Second Five-Year Plan
(1958-62) target was met two years ahead of time-the target was for 5 to 6 million tons.

See China Reconstructs. Apr 1963. p. 6. However, note that Li Fii-chun in his report to
the National People's Concress on 30 Mfar 1960 announced a target of 5.2 million tons for
19CiO. See FHIS. 'I Mfar 1960. p. 16.

1961: Derived from the output figure for 1962 and the announcement that crude outnut
during the first 11 months of 1962 was un by 10.3 percent over the same neriod of 1961.
See Chung-kueo Jsin-icen, Canton, 14 Dec 1902. China Reconstructs, Apr 1963. p. 6, gives a

I John K. Chang, rIndustrial Development in Pre-Communist China, Chicago. Aldine, 1969.
p. 82.

e Yen Erh-wen, op. cit., p. 15.
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For three-quarters of a century before today's socialist China came into being,
the United States and British oil monopolies dumped their products into our
country at enormous profit, ruthlessly interfered in our internal affairs, and used
their oil as a club over the heads of the Chinese people. "No possibility of com-
mercial oil deposits exists," they said of China as they tightened their economic
and political domination.

Sources and derivation-Continued.
figure of 10.8 percent for all of 1962, but this figure appears to be for the growth of gross
value product for the entire petroleum industry, not for crude oil output.

1962: Japan Petroleum News, Vol. 5, No. 1248, 8 Jul 1965.
1963: 1971/63 (output in 1971 divided by output in 1963) equals 5.77, in Jen-min Jih-pao,

27 Sep 1972; translated in Survey of China Mainland Press 72-41, Oct. 10-13, 1972, p. 124.
The actual statement was that the average annual growth rate of crude oil production for
1963-71 was 24.5 percent.

1964: Premier Chou En-lal, at the Third National People's Congress, reported that the
output of petroleum would increase by "more than 20 percent" over 1963. NCNA-Peking,
30 Dec. 1964. In 1975, he announced that output in 1974 was 650 percent higher than in
1964 (FBIS, 20 Jan 1975. D-21). Output in 1974 Is estimated at 65.3 million.

1965: 1969/65=1.88, in Economic Reporter, October-December 1973, p. 24; also, 1972/
65=4.0, in FBIS, Daily Report: People's Republic of China, 5 Sep 1973, p. B-10.

1966: NCNA-Peking. Sept. 26, 1966 reported that output for the first S months was up
by 28.4 percent over 1965.

1967-1968: The lack of yearend growth figures for crude oil output and disruptions to
production and/or transportation associated with the Cultural Revolution-which render
extrapolation on partial-year data particularly difficult-make the estimates for 1967 and
1968 the least accurate of the estimates presented here. Since any attempt to estimate
crude oil output for 1967 and 1968 Involves making entirely arbitrary assumptions, I have
used what I consider the simplest possible methodology. The data on which the estimates
are based are presented below, followed bv a description of the methodology used.

A. "The output of oil and oil products in the 9 months between January and Septem-
ber (1967) surpassed the corresponding period of 1966, which was Itself a year of tremen-
dous increase over 1965."-China Pictorial, 3, 1968, p. 39.

B. "Output of crude oil and refined oil products for the first 8 months of this year sur-
passed the state targets. Crude oil output was 34 percent and output of refined oil products
43 percent higher in August than in January. Average daily output of crude oil in some
oil fields rose 40 percent last month compared with the period before the Cultural Revolu-
tion. More gasoline, kerosene, diesel oil, and paraffin were produced in the first 8 months
of 1968 than in the corresponding period of the record output year of 1967."-FBIS,
Sept. 27, 1968, B-3.

C. "In the first quarter of 1969, crude and refined oil output are respectively 64 and 51
percent above that of the corresponding period of 1968 . . . Shale oil output topped the
quota for the first quarter by 31 percent . . . Their (Ta-ch'Ing's) crude oil production,
which surpassed their quotas for the first quarter, Is a new Ta-ch'ing quarterly record. The
volume of crude oil transported from the oil field and crude oil processed are 84 and 37.9
percent above that of the same period last year . . . Output (at Yumen) for this quarter
was 46 percent above the corresponding period of last year . . . Ta-ch'ing oil field's
workers hit an all-time monthly production high for the field In March, and production of
crude oil and refined oil was 62.4 and 28.2 percent over what it was in March last year. -
FBIS. Apr. 24, 1969. B-1.

1967: For 1967, I assume that output in the first 9 months was 5 percent higher than in
the corresponding period of 1966; 5 percent Is chosen because statement A appears quite
modest. This gives an output of 10.9 mmt during the first 9 months. The output rate In the
final 3 months is assumed to be equal to that of January 1968, which I estimate at an
annual rate of 11.9 mint (see below)-or 3 mint for the 3-month period. Thus total output
for 1967 is estimated at 13.9 mint. Note that reference B refers to "the record output year
of 1967'. This does not necessarily mean that the above estimates, rounded to one decimal
place. are wrong; one should, however. be aware of this possibility.

1968: Assuming that growth in 1969 occurred at an even rate, output in the first quarter
of 1969 was at an annual rate of 20.3 million metric tons. This was (according to C above)
64 percent higher than in the first quarter of 1968. which thus was at an annual rate of
12.4 mint. Output in August 1968 was 34 percent higher than output in January (B above);
thus between January and August, crude output grew at a monthly compounded rate of 4.3
percent. If the annual rate of output for the first quarter of 1968 was 12.4 mint, then output
in January was at a rate of 11.9 mint-since 12.4=% (January output rate +1.088
January output rate) and where 1.088 times the January output rate is the output rate
of March. I assume that output in 1969 continued to grow at the rate of January to August,
i.e., 4.3 percent monthly. Calculating the approximate area under the curve thus generated,
one can estimate output In 1968 at 15.2 mint, or 9.4 percent higher than in 1967 and 33.6
percent below output in 1969.

1969: 1970/69=1.409. in Peking Review, 47, 24 Nov 1972. p. 17.
1970: 1971/70=1.286, in Ibid. Revised upward from previously announced 27.2 percent

increq se.
1971: Mainichi Shimbun, 22 Dec 1973; also. Peking Review, 39, 29 Sep 1972. p. 12,

reported that crude oil input in 1971 had increased by "more than 300-fold" over 1949
(1949 output was 121.000 tons). Note that 36.7 divided by 0.121 is 303.3.

1972: Ibid. However, note that a 16 percent growth rate was announced in British
Broadeasting Corporation. Survey of World Broadcasts, Far East, W706. 10 Jan 1973
p. A/7. Presumably the 17.2 percent increase represented by the figures given in Mainichi
is a revised ficure.

1973: NCNA on 12 Sep 1973 announced that 'In August the average daily output of
crude oil was more than 20 percent higher than in Dec 1972." See FBIS. 19 Sep 1973,
p. B-5. The figure here is derived by dividing 1974 output by 1.2. The derived figure implies
a growth rate of 26.7 percent for 1973.

1974: Crude output in 1974 increased by 20 percent ; it was "more than six times that of
1965" (FBIS, 3 Jan 75, p. E-10). I assume that 1974 was 6.05 times 1965 output (10.8).
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But China rose in revolt against the bullying of imperialism and the treachery
of its internal allies. Swept out with the trash were the robber oil companies and
their foreign oil. China will never produce oil, they had said. The Chinese people
proved them wrong.

This interpretation of China's past is of more than historical interest.
China's current opposition to joint or cooperative development of her
oil resources has as its source, at least in part, the real or imagined
unsavory practices of the international oil companies of that era.

1949-52

Until the First Five-Year Plan (1953-57), activity in the petroleum
industry was directed toward the rehabilitation and restoration of
existing facilities. The government concentrated on restoring to oper-
ation those facilities that could be rapidly brought into production.
The two obvious facilities were the Yu-men oil field and Northeast
Petroleum Plant No. 1 at Fu-shun. Both of these installations had
suffered from wartime operation in excess of designed or optimal
capacity and from inadequate maintenance. By 1950, Yu-men had sur-
passed its previous peak production, and by the end of 1952 restoration
of Northeast Petroleum Plant No. 1 was completed. Concurrently, the
small facilities for producing natural crude oil at Tu-shan-tzu in Sin-
kiang Province and at Yen-ch'ang in Shensi Province were restored
to partial operation, as were the small synthetic oil plants at Hua-tien
and Chin-chou in Northeast China. The natural crude oil refinery built
by the Japanese at Dairen was operated during this period on crude
oil imported from the U.S.S.R.

Aside from restoration the Chinese used these years to study the
potential of the industry and to prepare for its expansion under the
First Five-Year Plan. These was no sizable investment in the industry,
and little effort was directed toward the development of new resources.
Through the restoration and improvement of existing facilities, how-
ever, the Chinese increased crude oil production from 121,000 tons in
1949 to 436,000 tons in 1952, surpassing the peak of 321,000 tons
established in 1943.7 Imports from the U.S.S.R. during this period
accounted for 50-70 percent of the petroleum consumed in China
(see table 1 in Appendix B).

1953-57: First Five-Year Plan

China's First Five-Year Plan (FFYP) called for the transforma-
tion of China "from a backward, agricultural nation to an advanced
socialist, industrialist state." 8 The petroleum industry was described
as being in a "particularly backward state", and it was acknowledged
that at the end of the plan period the oil industry would still be "far
from being able to supply the needs of the national economy."

The plan for the petroleum industry focused on exploration for
additional natural crude oil reserves.9 Exploration and drilling were to
be "energetically" pushed forward in Kansu, Sinkiang, Szechwan,
and Tsinghai Provinces. The rate of drilling in 1957 was to be 7.3

7See table 1.
aFirst Five-Year Plan for Development of the National Economy of the People's Re-

public of Chine in 1958-57, Peking, Foreign Languages Press, 1956, p. 13 (hereafter citedas First Five-Year Plan).
"Ibid., p. 73.
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times that of 1952, and over the 5-year period 55.18 million tons of
natural crude oil were to be added to China's known reserves.

Productive capacity of existing oil wells in the Northwest, especially
at Yu-men, was to be rapidly increased; the output of crude oil in
the oilfields of Sinkiang was also to be increased and the exploitation
of new oilfiellds begun. By 1957, the productive capacity of crude oil
throughout the country was to be 4.2 times the 1952 figure. Existing
equipment for extracting oil from shale and coal at Fu-shun and other
places was to be fully utilized, and the productive capacity of synthetic
crude oil in 1957 was to be 2.6 times that of 1952.

Refining capacity was also to increase. A "huge" modern oil refinery
was to be built and existing refineries restored or reconstructed; by
1957, refining capacity was to be 2.5 times that of 1952.

In the 5-year period, crude oil output was to increase at an average
rate of 35.8 percent and in 1957 was to be 4.6 times the amount of oil
produced in 1952. But, given China's continuing requirement for oil
imports, "the state must initiate measures to effect economy in the
use of oil and to encourage the use of its substitutes, and these must
be strictly enforced throughout the country."

To carry out these plans the Chinese allocated more than half of
the 1.9 billion yuan invested in the petroleum industry during 1953-57
to exploration."o As a result, proved reserves increased from less than
30 million tons of natural crude oil to more than 100 million tons in
1957.11

Output of natural and synthetic crude oil during the FFYP grew
from 436,000 tons in 1952 to 1.458 million tons in 1957-short of the
goal of 2 million tons but still constituting average annual growth
of 27.3 percent. The production of natural crude oil grew from 195,000
tons in 1952 (45 percent of total) to 850,000 tons in 1957 (58 percent) ."
Despite this growth, almost 1.4 million tons of petroleum were im-
ported annually from the Soviet Union."3 Imports as a percentage of
total petroleum supply remained virtually unchanged over the period
(58 percent in 1952; 55 percent in 1957).

1958-62: Second Five-Year Plan

The Chinese clearly were dissatisfied with the progress of the petro-
leum industry during the First Plan. In spite of rapid growth in crude
output, petroleum imports remained high and commanded a large
share of China's foreign exchange. At a conference held at Yu-men,
Vice Minister of the Petroleum Industry K'ang Shih-en complained
about the costly and time-consuming search forlarge oil deposits and
explained the approach to be taken in the Second Plan period.14

In the past we placed our hope on the big oilfields and the high production and
naturally flowing wells, but we hoped against hope for 8 years and nothing hap-
pened. In 1957 the production of natural oil was only about 800,000 tons. We can-

'0 Chi-hua Ching-chi (Planned Economy), No. 12, 1957, pp. 12-15. The yuan-dollar ratioin the 1950's was roughly 2.4 :1.11 K. C. Yeh, Communist China's Petroleum Situation, Rand Corp. Memoraodum RM-3160-PR, 1962, p. 29.
1Ibid., p. 5.
la See appendix B, table 1.
14 Shih-pu K'an-t'an (Petroleum Exploration), No. 15, 1958, pp. 3-9; translated In JPRS:1478-N, Apr. 13,1959, pp. 4ff.
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not afford to wait anymore. Henceforth, we need the big oilfields hut we also need
the small ones. We should develop the big and the small fields without exception.
For the time being, we would do well to develop the small and shallow ones, and
make greater use of native methods. At the same time, we should not neglect the
big and deep wells and the use of foreign drilling methods.

Shallow oil-bearing strata were widespread throughout China, and
whereas drilling an 1,100-meter exploratory well at Yu-men, using
modern methods, cost 195 yuan a meter, the use of native methods to
drill to depths of 200-400 meters cost only 3 to 5 yuan per meter.

This matter can be handled by the cooperatives and, within 5 years, it will be
easy to open several tens of thousands of wells. On the basis of an annual yield
of 20 tons per well, 100,000 wells will produce 2 million tons of crude oil a year.

A similar approach was to be taken in the synthetic oil industry: small
local plants producing 300 tons annually were to supplement the out-
put from the large modern plants-thus helping to insure that by 1962
the goal of producing one ton of oil for each ton of steel produced
would be met.

This policy, like others based on the "mass line" of the Great Leap
Forward, was short-lived. Halfway through the Second Plan period,
policy for the oil industry once again emphasized "shooting the ele-
plants" and leaving the "mice."

Midway through the Second Plan period, China's exploration effort
began to pay greater dividends. Proved reserves doubled, reaching 200
million tons in 1959-60.15 Crude oil output grew from 2.264 million
tons in 1958 (65 percent natural crude) to 5.8 million tons in 1962-
fulfilling the goal of 5 million to 6 million tons established for the
Second Plan-and the rate of growth (32 percent) exceeded that
of the previous period.

This rapid growth of domestic crude oil output reduced dependence
on foreign oil. Imports averaged more than 2.8 million tons annually
(38 percent of total consumption) during the period; but, after reach-
ing a peak of almost 3.3 million tons in 1960, they began to decline. In
1961, oil imports declined to just over 3 million tons; the following year
they fell again, to less than 2 million tons-a downward trend that was
to enable the Chinese to boast, in 1963, that they were "basically self-
sufficient" in oil.

Behind this decline in imports, and the single most significant devel-
opment in the history of China's petroleum industry, was the discovery
and development of the huge petroleum reserves of the Sung-Liao
Basin in Northeast China. The principal Sung-Liao oilflield, Ta-ch'ing
(roughly, "great celebration"), began production in 1960, when ap-
proximately 400,000 tons of oil were lifted. By 1963, Ta-ch'ing was
producing an estimated 2.3 million tons of crude oil-36 percent of
PRC output.'6 The discovery of large reserves in Northeast China
meant that China had commercially valuable oil resources located
reasonably close to the industrial and population centers of the North-
east and East. Transportation costs for the oil industry fell, and
prospects for oil exports brightened.17

'5 Yeh, op. cit., p. 29.
'0 For data on Ta-ch'lng see the table In appendix A.
17 Data on transportation costs during the 1950's are available In Yeh. op. cit., pp. 32-33.
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TABLE 2.-CHINA: REGIONAL OIL PRODUCTION IN 1958 AND 1974

[in thousands of metric tonsl

Oilfield (Basin) 1958 1974

West and northwest:
Karamai (Dzungarian) -------- 350 1, 036
Yu-men (Chiu-ch'uan) --------- 1, 002 710
Yen-ch'anf (North Shensi) -(30) (120)Leng-hu (Tsaidam) - 30 530
Szechwan(Szechwan) -10 (200)

East and northeast:
Ta-ch'ing(Sung-Liao) -.-------- ------ ------- 19, 400
Sheng-li (North China) -- 11, 000
Ta-kang (North China)-- 3, 740
Hupeh -- (1, 000)
Fu-yu (Sung-Liao) ---- (2, 000)
P'an-shan (Nnrth China)--------------------------------- -- (1, 500)
I-tu (North China) -- (1, 500)

Unknown --- a---------------- 2 50 219, 564
Synthetic production -792 (3,000

South China (Mao-ming) -- (200S
Northeast -- - ------------------------ (2, 800)

Total production -2,264 65,300

Planned.
X Produced at unknown fields and/or remainder due to inaccurate production estimates at known fields.
Note: Parentheses indicate lower degree of certainty.
Source: See app. A.

1963-Present: Self-Sujffiency

In 1963 China produced only 6.4 million tons of crude oil; oil imports
supplied 21 percent of the oil consumed. Eleven years later, in 1974,
crude oil output had risen to 65 million tons, and China no longer de-
pended on oil imports. Not only was the pace of economic develop-
ment no longer constrained by inadequate oil supplies, but oil exports
had also emerged as a major source of hard currency earnings. Of par-
ticular interest to the international oil community was that Peking had
begun exploratory drilling to ascertain offshore reserves-reserves
which, although largely unconfirmed, were being compared by out-
siders to those of the Middle East.

These developments were the most obvious manifestations of a series
of oil discoveries made since the early 1960's, of which Ta-ch'ing was
only the first.'s The development of Sheng-li, Ta-kang, P'an-shan, I-tu,
Fu-yu, and perhaps other oilfields, shifted the center of the oil indus-
try from the West and Northwest to the East and Northeast (see table
2). Synthetic petroleum, which accounted for 35 percent of crude out-
put in 1958 and was still an important source of oil in 1963, had become
quite small in percentage terms-at most, synthetic output was 3 to 3.5
million tons or 5 percent of output in 1974.19

This was an entirely new era. The intense search during the 1950's
and early 1960's for large new deposits of natural crude oil had paid
handsome dividends. China was not oil-poor and the stage was set for
its entry onto the international oil scene as an exporter.

is For information on the development of and production at China's known oilfields see
appendix A.

'9 See the note on synthetic oil production in appendix B.

51-174 0 - 75 - 16



234

RESERVES

Proved reserves of natural crude oil at the end of 1957 were ap-
proximately 100 million tons 20__qn increase of 70 million tons over the
pre-1956 figure. This apparently exceeded the target for the FFYP,
which called for an increase of 55 million tons.2' Despite the over-f ul-
fillment of the Plan target, Ministry officials were displeased with the
results of prospecting efforts. 22 Mistakes and waste had raised costs
and eroded the impact of the 1 billion yuan invested in prospecting
activities in 1953-57.23 By the end of 1959 an additional 100 million
tons were added, to bring proved reserves to 200 million tons. 24

In 1960 the Chinese cited figures to demonstrate the expansion of
prospecting activities in the previous decade: 25

In old China there were only 24 trained geologists In this field, eight worn-out
drilling rigs, very little surveying equipment and no regular exploration party
whatsoever. Today, in contrast, there are 916 oil exploration parties (not includ-
ing .those under the Ministry of Geology) working in 34 different areas of the
country. Ninety-four of these are geophysical crews. There are a total of 480
modern drilling rigs, 60 times the preliberation number. Postliberation cumulative
drilling footage amounted to 3.37 million meters by the end of 1958, more than 47
times the total for the 42 years before liberation. The drilling footage in 1957,
the last year of the FFYP, was 10.5 times that of 1952, while total footage drilled
in 1958 was more than three times the 1957 level. Up to the end of 1958, 2,964
exploratory wells were drilled-24 times the total for the 42 years before libera-
tion. The number of exploratory vells drilled in 1957 was 9.4 times that of 1952,
and the 1958 figure was 3.8 times that of 1957. Up to the end of 1958, 1,871 produc-
ing wells were drilled after liberation-41.5 times the total for the 42 preliberation
years.

The Chinese have published no estimates of their crude oil reserves
since 1960. Western analysts, particularly in recent years, have made
estimates to fill this void. These estimates vary greatly, most of them
surfacing in the trade or popular press without any explanation of
their derivation. The reader should be cautioned that without finn
data from the Chinese, any discussion of oil reserves must be tentative.
Statements that China has "vast" reserves, or specific estimates of
China's reserves, cannot be taken too seriously; the margin of error is
so large, or the concept used is so vague, that the statements are mean-
ingless to any exercise which attaches a great deal of significance to a
particular number. At the same time, it may be worthwhile to talk
about reasonable minimal figures.

The most authoritative estimates of China's current reserves are
those of A. A. Meyerhoff 26 who estimated that, at the beginning of
1969, China's proved plus probable plus potential plus possible re-
serves of natural crude oil totaled approximately 2.68 billion metric
tons.2 7 Of this total, he considered proved reserves to be 182 million

20 Yeh, op. cit., p. 29.
n1 First Five-Year Plan, p. 73.
22 See the source cited in footnotes 10 and 14.
23 Of the 1.9 billIon yuan invested in capital construction in the petroleum Industry dur-

ing 1953-57. 'more than half" was invested in prospecting; see Chi-hua Ching-chi (Planned
Economy), No. 12, 1957, pp. 12-15.

24 Yeh. op. cit., p. 29.
'5 Peking Review, Jan. 12, 1960, p. 12.
2i A. A. Meyerhoff. "Developments In Mainland China 1949-68." The American Associa-

tion of Petroleum Geologist8 Bulletin, v. 54. No. 8.1970, pp. 1567-1580.
27 Ibid. see erratum sheet for table 4, p. 1573. Jan-Olaf Willums has noted that Iraqi

geologists, who were invited to China to study hydrocarbon reserves, released information
in 1971 which seems to support Meyerhoff's estimates; Jan-Olaf Williims "Prospects for
Offshore Oil and Gas Developments in the People's Republic of China", a paper prepared
for the Offshore Technology conference, 1974, p. 542.
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tons and probable reserves to be 777 million tons, for a total of 959
million tons of proved plus probable reserves. 2 8

Reserves have grown-perhaps considerably-since Meyerhoff's esti-
mates were made. The decision to develop oil exports into a major
source of export earnings during the fourth and fifth 5-year plans
(1971-80) implies that additions to reserves have been large during
recent years. For 1974, for example, NCNA reported: 21

In prospecting, the oil-bearing area located in the past year was bigger than in
any previous year. Oil resources were found in new localities where a number of
oil wells were drilled and proved high-yielding. Marine oil prospecting made
further progress. Increases in oil reserves and estimated resources laid the ma-
terial foundation for continuous high-speed development of China's petroleum
industry.

The proved reserves-output ratio implicit in Meyerhoff's estimates-
dated January 1, 1969-can be used to infer an estimate of current
proved and proved plus probable reserves. Meyerhoff has character-
ized his estimates as conservative; 30 the estimates derived here should
also be considered conservative.

Implicit in Meyerhoff 's figures for proved reserves and output is an
18-year depletion period-i.e., if output continued at the 1968 rate,
proved reserves would be depleted in 18 years. Applying this ratio to
output data for 1974, when approximately 62 million tons of natural
crude oil were produced, we can derive a proved reserves figure of
1.116 billion tons for 1974. If this new figure for proved reserves is
simply added to Meyerhoff's 1969 figure for probable reserves, the
new figure for proved plus probable reserves is 1.893 billion tons.
However, this allows for no increase in probable reserves. If it is as-
sumed that probable reserves were 4.3 times proved reserves in 1974-
as in Meyerhoff's estimates for 1969-then proved plus probable re-
serves would amount to approximately 5.9 billion tons in 1974. Changes
in proved plus probable reserves alone would raise Meyerhoff's esti-
mate of total reserves by 4.9 billion tons to approximately 7.6 billion
tons in 1974 .3

As one measure of the conservative nature of this estimate, reserves
can be inferred from "planned" output for 1980: If output continues
to grow at approximately 20 percent annually, 1975-80, by 1980 China's
crude oil production would be approximately 200 million tons per year
(4 million barrels per day). From this, using a very short 10-year
depletion period, "proved" reserves of 2 billion tons can be inferred,
or 0.88 billion tons greater than derived above. A more reasonable 15-
year depletion period would imply "proved" reserves of 3 billion
tons-almost three times the reserves figure derived above.

The above figures pertain only to onshore reserves of natural crude
oil. 32 Much less is known about China's offshore reserves. However,
preliminary geophysical data gathered in the late 1960's-data not yet
confirmed by exploratory drilling-are the source of great optimism

28 Meyerhoff's estimate of proved reserves In 1969 thus Is slightly lower than the proved
reserves figure announced by the Chinese in the late 1950s.

Foreign Broadcast Information Service, Daily Report: People's Republic of China,
Jan. 3, 1975. E-10 (hereafter cited as FBIS).~ Meyerhoff. op. cit., p. 1577.

31 Tbese estimates are so rough that cumulative production since 1968 (248 million tons,1969-74) can be Ignored.
'2 Proved reserves recoverable from oil shale have been estimated at 700 million metric

tons; Meyerhoff, op. cit. p. 1573, fn. Earlier estimates of shale oil reserves can be found In
those sources cited in fu. 1.
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about China's potential as an oil producer and exporter. Wageman,
et al., in a statement summarizing the findings of the first major
scientific survey of the Chinese continental shelf, concluded that "The
continental shelf between Taiwan and Japan may be one of the most
prolific oil reservoirs in the world." 33 And a preliminary survey con-
ducted in 1969 reportedly convinced the Japanese Government that
"owell over 15 billion metric tons of quality oil were trapped beneath
the Senkaku area." 34 Quantitative statements based on geophysical
data alone cannot be taken seriously. But the results of preliminary
surveys apparently justify at least a guarded optimism that China has
sizable offshore oil resources.

The Chinese themselves have talked very little about the oil po-
tential of their offshore areas. An article on worldwide offshore re-
serves in the journal K'o-hsueh .shih-yen, (Scientific Experiment)
discussed China's potential only in the broadest terms: 35

The long coast of China stretches more than 14,000 kilometers from the Yalu
River in the north to the Peichang River in the south, not including the numer-
ous islands along the coast. The continental shelf of our country is a little over
1I20th of the world's, with shores lying off the Pohai, Yellow, East China, and
South China Seas. It is therefore not difficult to imagine that these immense
continental shelves contain rich offshore oil reserves.

And,
The offshore sedimentary basins lying on the continental shelves between the

T'iao-yu (Senkaku) Islands at the farther end of the East China Sea and the
coast of the China mainland are considered to be most favorable to oil prospect-
ing and exploitation. Without any doubt, this could lead to the discovery of a
significant number of oil and gas fields in the future.

Other reports reflect partial confirmation-presumably by exploratory
drilling-of these probabilistic statements: 36

Initial exploration shows that the continental shelf in China's seas has rich
oil deposits and this opens up new vistas for exploitation.

Whatever China's current reserves,37 they should grow rapidly.
Continued exploration of the fields discovered in the 1960's can be
expected to lead to a revision upwards of the estimates for those fields.
Discovery of other onshore fields will further add to reserves. And the
expansion of offshore exploration, as Chinese capabilities in that area
grow, should result in even larger additions to reserves. The ECAFE
study, industry expectations, and Chinese statements all point in this
direction.

CURRENT EXPLORATION

Current exploration activity is widespread. The bulk is concentrated
on delineating and expanding existing fields in the East and North-
east. The remainder is allocated among the older fields of the West and
Northwest, the new field near Canton, and the offshore areas of the
Pohai Gulf, the Yellow Sea, and the South China Sea. The following

33 John M. Wageman, Thomas W. C. Hilde and K. 0. Emery, "Structural Framework of
East China Sea and Yellow Sea." The American Association of Petroleum Geologists
Bulletin, Vol. 54, No. 9, 1970, p. 1641.

" Willums, op. cit. p. 542.
35 No. 4, 1973.

3e FBIS, Sept. 20, 1974, E-5.
37 Professor Ping-ti Ho of the University of Chicago has reported that "authoritative

sources in Peking" confirmed to him that "the size of China's known oil deposits, not count-
ing the unexplored and potentially rich areas of the Yellow Sea and East China Sea, are
larger than presently known reserves of the entire Middle East"; Los Angeles Times,
Oct. 13, 1974, part VI, p. 1.
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discussion focuses primarily on China's offshore capabilities and on-going offshore exploration.
Peking's comments about oil prospecting generally are vague andare hidden away in reports on prospecting for mineral resources ingeneral. For example, in September 1973, NCNA reported that re-gional geological surveys carried out in the 7 years since 1966 coveredan area two and a half times that of the previous 10 years. Exploratory

work was 4.8 times that done in 1965. Comparing 1972 with 1965,known deposits of iron ore had increased by 50 percent, coal by 58percent, and copper by 65 percent ; "new progress had also been made"in prospecting for petroleum.38 Another announcement, in 1974, notedthat, "An important 1974 achievement * * is the use of a floatingdrillina rig for sea exploration." 39
The Chinese probably began offshore exploration in the early 1970's,working from fixed platforms in the shallow Pohai Gulf. In Septem-ber 1972, Japan Drilling Co. announced the sale of a second-handoffshore rig, the "Fuji." to the Chinese; the rig was to be delivered inMarch 1973. The "Fuji," purchased for a reported $8.4 million, is ajack-up with four legs, 52 meters in length. It was built at the Hiro-shima shipyard of Mitsubishi Heavy Industries in 1969 and in 1972was working off Indonesia.40 According to Japan Drilling's ExecutiveDirector Toru Yoshizaki, who spent 2 weeks in Peking in early 1972negotiating the sale of the "Fuji," China was already working thePohai Gulf with two jack-up rigs and a semisubmersible.41 Yoshizakidescribed one of the jack-ups as medium-sized, capable of working ata depth of 20-25 meters and with a drilling capability of 2,000-2,500meters. 4 2

Since the purchase of the "Fuji"-renamed the "Pohai No. 2" bythe Chinese-other negotiations for offshore rigs have been reported.Discussions with Far East Levingston Shipbuilding in Singapore inthe summer of 1974 fell through after disagreements over "dollarsand cents."43
And there have been reports of ongoing discussions with Mitsubishifor additional jack-ups and for a semisubmersible.44 In the way of sup-port equipment, Peking has talked to Japanese firms about underwaterpipelines and has reportedly placed orders with Japanese firms forfive supply boats, two ADS-IV diving systems, a 500-ton surveyvessel, and seismic equipment for offshore use. 45 A 400-ton supply shipwas purchased from Japan Drilling Co. in 1972, and in 1973 eightmore supply ships were purchased from Weco Shipping Co., a Danishfirm.
Aside from the "Pohai No. 2," the only other rigs at Peking's dis-posal have been produced in domestic shipyards. One of these. the"Pohai No. 1," was recently reported to be a jack-up with four legs,70 meters in length. It is China's first domestically-produced jack-up,

3s FBTS. Oct. 15. 1973, B-2.
'9 FBIS, Dec. 26. 1974, E-2.
'0 FBIS, Daily Report: Asia and Pacific, Sept. 12, 1972, C-3 (hereafter cited as FBIS,A,,ia).
*1 Ocean Oil Weekly Report, July 17, 1972.
42 The Asian Magazine, July 30-Aug. 5, 1972, supplement to Hong Kong Standard,July 31, 1972.
43 Hong Kong Standard, Julv 10, 1974.
"4 Asahi Shimbun, June 22, i973.
*G FBIS, Asia, Feb. 12, 1974, C-2.
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and for the past 2 years has been working in the Pohai.46 A-nother, a
catamaran drillship, has been reported working off Shanghai in the
southern Yellow Sea. With these rigs and the "Pohai No. 2," exten-
sive exploration has been carried out in the Pohai Gulf. By now the
Chinese must have a good idea of the size of the reserves in the gulf,
and a nominal quantity of oil probably is being produced from Pohai
wells.

Late in 1974 the Chinese announced that they had begun drilling
in the Yellow Sea, near Shanghai: 47

The first Chinese-designed and built floating drilling vessel for sea explora-
tion, Kantan No. 1, has successfully drilled a well in the southern part of the
Yellow Sea for deep water oil prospecting. The trial operation has provided
China with initial experience in marine geological prospecting * * * China has
done some work in this field in recent years, but the drilling equipment used
to be a fixed platform resting on piles or legs, and operated in near and shallow
seas instead of deep seas.

The vessel, the catamaran drillship mentioned above, was built by the
Shanghai Hutung Shipyard by piecing together and reshaping the
hulls of two cargo ships. Other prospecting activity has been reported
in the Shanghai area,4 8 but this was the first mention of a drillship and
was perhaps the first drilling activity in Shanghai's offshore waters.

Other prospecting activity has been reported in the South China
Sea, particularly around Hainan Island.49 The structures of interest
may be extensions of the structures recently drilled near Canton. How-
ever, with one exception no drilling has been reported in the South
China Sea area. Canton television in early 1974, publicizing China's
claims to the Paracel Islands, broadcast a film which showed an appar-
ent drilling rig located on Yung-hsing Island.50 No other information
is available.

From the above, Peking clearly is moving to exploit its offshore oil.
The rate of exploitation remains unclear. Substantial production from
the Pohai area could begin soon, once collecting systems and pipeline
facilities are installed. Following the Pohai, Peking most likely will
develop the South China Sea area around Hainan Island-if further
exploration confirms commercial oil deposits. Aside from the drilling
around Shanghai-which appears to be merely a training exercise at
the moment-China has shown no signs of moving into the East China
and Yellow Seas, although they are aware of the oil potential of
the East China Sea near the Senkaku Islands.

PETROLEUM IMPORTS

As noted earlier, since the mid-1960's petroleum imports have
remained a small percentage of the oil consumed in China, fluctuating
between 2 and 3 percent during 1965-70 and remaining around 1
percent thereafter.51

Along with the reduction of petroleum imports came a change in
the pattern of trade. Over 95 percent of China's petroleum imports
in the 1950's came from the Soviet Union and Eastern Europe, with

46 K'o-hsueh s8hh-yen, No. 1, 1975.
" FBIS, Dec. 31, 1974, E-1.
'5 FBIS, Nov. 29, 1974, G-2.
'9 Daily Telegraph, London, Sept. 20, 1974.
' FBIS, June 7. 1974. H-2.
GI For additional Import data and citations, see appendix B, table 1.
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the U.S.S.R. supplying the overwhelming portion. Since the early1960's, imports from Albania and Romania have grown slightly; im-
ports from the U.S.S.R. peaked in 1960 and essentially ended in 1965.
Following the closing of the Suez Canal in 1967, which interrupted
Albanian and Romanian shipments, China began to import crude and
products from the Middle East. Egypt began exports to China in 1968
with the delivery of 120,000 tons of products and in 1970 exported over
400,000 tons of crude oil to China. Egyptian exports to China ap-
parently came to an end in 1971 when just under 100,000 tons of crudeoil were shipped. No further imports from the Middle East were
observed until 1974 when China resumed imports of an undetermined
quantity of oil from the Middle East.

In the 1950's and early 1960's, petroleum imports were integral to
China's economy. Today, imports of crude and petroleum products
serve two functions: (1) they reduce the amount of petroleum that
must be shipped from the North and East to oil-deficient South China,
and (2) they apparently serve to offset China's trade surpluses with
the exporting countries and/or are tied to trade agreements with
those countries.

PETROLEUM EXPORTS

Chinese officials first began to talk openly of oil exports in early
1964. Chao An-po, secretary of the Sino-Japanese Friendship Asso-
ciation, indicated to Japanese businessmen in February 1964 that
China was prepared to export oil to Japan, beginning in 1965.52
Reportedly, Chao said that "hundreds of thousands of tons" of crude
oil would be available for export in 1964, and "several million tons"
would be available in 1965. Until 1973, Chao's "offer" was an anomaly.
The interruptions of the Cultural Revolution and unanticipated in-
creases in the domestic petroleum requirements may help explain why
China did not follow through on the offer. Perhaps of more im-
portance was that the coolness prevailing in Sino-Japanese relations
through the late 1960's was not disspelled until 1973.

Crude oil exports began in 1973, when a contract was concluded
with International Oil Co., a Japanese firm expressly established to
handle oil imports from China. One million tons of crude oil, at $3.75
a barrel (FOB) was exported to Japan in 1973.53

In 1974, crude oil exports to Japan rose to 4 million tons and were
handled by International Oil Co. and a second group, the Japan-
China Oil Import Council. However, exports were below the 4.9
million tons that the Chinese hoped to sell to Japan. Under the pres-
sure of a mounting trade deficit in the second half of the year, China
pressed the importing firms to take still larger quantities of crude.54
By late summer, the two groups had separately agreed to import a
total of 4.5 million tons and had promised to try to take an additional
400,000 tons only after the Chinese had lowered their asking price
from $14.80 a barrel in the first half of the year, to $12.85 a barrel in

'2 British Broadcasting Corporation, Summary of World Broadcasts, Far Eaat, W251,Feb. 19, 1964. B-26 (hereafter cited as SWB).
r3 Tokyo, Kyodo News Service, Nov. 15, 1973. Japan Chemical Week, Mar. 21, 1974, p. 2,cites a price of $3.94 a barrel, FOB. Reportedly, the Chinese initially agreed to only 200,000tons. citing limitations imposed by transportation and handling facilities; see A8ahi Even-ing New8, Tokyo, Apr. 24. 1973.
i See Yomiuri Shimbun, Tokyo, Nov. 29, 1974.
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the third quarter, to $12.80 in the final quarter. Faced with a shrink-
ing demand for oil and with shifting exchange rates which made the

already expensive Chinese oil even more expensive,55 the Japanese
firms eventually declined delivery of 900,000 tons of Chinese oil,
limiting imports from China in 1974 to 4 million tons.56

Earlier, to offset the possibility that exports to Japan might not
reach the desired 4.9 million tons, and in an attempt to cope with the
growing trade deficit, China had begun to seek out new customers.
Hurriedly, Peking agreed to export 250,000 tons of crude oil to the

Philippines in the fourth quarter; 57 and both Australia and New
Zealand were sounded out as potential customers for Chinese oil.58

By yearend, in addition to the 4 million tons of crude oil exported
to Japan, China had sold 250,000 tons of crude oil to the Philippines,
200,000 tons of products to Hong Kong, 5 9 and 50,000 tons of diesel
fuel to Thailand.60 Another 1 to 1.5 million tons had been shipped to
North Vietnam and North Korea, presumably under aid agreements.
Altogether, petroleum exports to non-Communist countries totaled at
least 4.5 million tons and earned approximately $450 million.61 Still,
China's inability to export more than 4 million tons to Japan resulted
in a record deficit with that country. This deficit, coupled with the
extreme softening in 1974 in China's markets for its traditional export
items made the expansion of oil exports to higher levels in 1975 an
urgent task.

Exports in 1975

At preliminary discussions between the two import groups and a
visiting Chinese oil trade mission to Japan in October 1974, a mini-
mum of 8 million tons of crude oil exports to Japan was tentatively
agreed on for 1975.62 This figure was confirmed in February 1975,63
and later that month, International Oil Trading Co. contracted to im-
port 5.4 million tons of crude oil in 1975, at a reduced price of $12.10
a barrel.6 4 Although the new price is still higher than the price for
Middle Eastern crude, it is 70 cents a barrel lower than the $12.80
set for Chinese crude during fourth quarter 1974 and 50 cents lower
than Indonesian crude. This concession by the Chinese, and the agree-
ment to settle in dollars, met the Japanese complaints that had been
voiced in late 1974 and made Chinese crude more competitive in the
Japanese market. Peking also agreed to a lower price for the 900,000
tons of exports carried over from 1974.65

1' Ibid.; see also SWB. Wsoi, Jan. 1, 1975. A-20.
56 Ibid. Of the 4 million tons total, International Oil Co. imported 3 million tons, with

the remaining 1 million tons imported by Japan-China Oil Import Council. International
Oil was scheduled to take 3.3 million tons; Japan-China Oil Import Council was to take 1.6
million tons. Ibid,

57 FBIS, Asia, Oct. 15, 1974, P-2.
59 FBIS, Oct. 15, 1974, A-18 and FBIS, Asia, Oct. 15, 1974, M-2; London Times, Nov. 18,

1974.
59 Projected on basis of January-September data reported in Hong Kong Trade Statistics,

September 1974, pp. 25-26.
c FBIS, Asia, Jan. 15, 1974, J-2. Thailand hoped to obtain 125.000 tons in 1974, but

only 50,000 tons were obtained. Negotiations for an additional 75.000 tons were suspended,
pending repeal of Revolutionary Party Decree 53, which prohibited trade with China;
FeIS, Asia, July 25, 1974. J-2. The ban was lifted on Dec. 6. 1974; Ibid, Dec. 6, 1974. J-1.

GI Sales to Japan earned approximately $410 million; to Thailand, $2.2 million; to Hong
Kong, $17.3 million; to the Philippines. $18.3 million.

62 Yomiuri Shimbun, Tokyo, Oct. 22. 1974.
e3 Asahi Shimbun, Tokyo, Feb. 1, 1975,
" FBIS. Feb. 19 1975, A-7.
es FBIS, Feb. 27, 1975, A-17.
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The Japan-China Oil Import Council, the other group engaged in
the import of Chinese oil, is also expected to sign a contract shortly.
Presumably, they will contract for 2.6 million tons for 1975, also at
$12.10 a. barrel. Sales to both groups will earn the Chinese more than
$700 million in 1975.

Additional scheduled exports to the Philippines (750,000 tons of
crude oil),66 to Thailand (perhaps 150,000 tons of diesel fuel). 07 and
to Hong Kong (perhaps 300,000 tons of petroleum products) should
earn China an additional $95 million in 1975 6s to bring total projected
earnings from petroleum exports in 1975 to at least $800 million,
compared with approximately $450 million in 1974.

CONSIUrPTION OF PETROLEUM

Petroleum consumption has grown from 3.3 million tons in 1957
to approximately 60 million tons in 1974 69 -an average annual rate
of increase of 18.6 percent. Oil now provides China with approxi-
mately 17 percent of its primary energy and has been particularly
important in the modernization of the agricultural sector.

Oil in an Energy Context
In 1957, the People's Republic relied on coal for almost 95 percent

of its primary energy; hydroelectric power for 2.5 percent; oil for
1.9 percent; and natural gas for 1 percent (see table 3).70 The pattern
of primary energy production in 1974 was considerably different.
The share of primary energy provided by coal had fallen to 63 per-
cent; the share provided by hydroelectric power remained at 2.5 per-
cent. Both oil and natural gas grew in relative importance, each
providing approximately 18 percent of the primary energy produced
in 1974.

TABLE 3.-CHINA: PRIMARY ENERGY PRODUCTION, SELECTED YEARS,

Total
(million Share (percent)

metric tons
of coal Natural

Year equivalents) Coal Petroleum gas 2 Hydroelectric

1957 -102. 25 94. 57 1.86 1.04 2. 53
1965 -206.20 79.02 6.81 11.76 2. 40
1970 -326.82 70.19 11. 34 16.12 2. 36
1974 . 458.63 62. 75 17.01 17.72 2.52

'The following coefficients were used to convert the sources of primary energy into coal equivalents: coal (metric tons),
0.8 for coal from large mines (70 percent of total coal output) and 0.6 for coal from small mines; crude oil (metric tons),
1.3; natural gas (1,000 cubic meters), 1.33; and hydroelectricity (1,000 kilowatt-hours), 0.55.

2 The share of primary energy provided by natural gas shown above is based on the estimates of natural gas output
shown in app. B, table 2. Those estimates are much higher than any previous estimates. For further comments, see
app. B, table. 2

Since 1970, growth in coal production has faltered. In 1971, growth
was 8.1 percent, and had fallen to 2.9 percent by 1974." The

en FBIS. Asia, Oct. 15, 1974, P-2.en FBIS, Asia, Jan. 9, 1975, J-3. A contract for 75,000 tons of diesel oil was signed on
Jan. 24, 1'375; FBIS, Asia, Jan. 27, 1975, J-6.

6m This assumes prices of $10 per barrel for crude oil sold to the Philippines and $12 per
barrel for the products sold to Thailand and Hong Kong.

e Consumption is defined as crude oil production plus net petroleum imports.
70 See the footnote to the natural gas share in table 3.
71 Coal production was 310 million metric tons Xi 1970; 335 in 1971; 357 in 1972; 378 In

1973; and 389 in 1974.
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average rate of growth for the entire period, 1970-74, was only 5.9
percent, substantially below the rate of growth of industrial produc-
tion. As a consequence a growing number of industrial facilities have
been converted from coal-burning to oil-burning, a development which
is evident in the growth of the share of primary energy provided by
petroleum between 1970 and 1974. From 11 percent in 1970, petroleum's
share jumped to 17 percent in 1974.

Pattern of Petroleum, Con8umption

Petroleum consumption has grown at a rate of 18.6 percent since
1957. At that time, transportation and industry each consumed roughly
40 percent of petroleum supplies. The remainder was consumed by the
agricultural 72 (9 percent) and household sectors (6 percent), and by
the military.

Today, transportation and industry still consume a large share of
petroleum supplies. However, since the early 1960's when Peking
decided to increase investment in the agricultural sector, the share of
petroleum consumed by agriculture has steadily risen. This can be
inferred from data shown in table 4.

TABLE 4.-INDICATORS OF PETROLEUM CONSUMPTION

Irrigation
Transpor- Tractor pumps Industrial

tation I inventory 2 inventory 3 production 4

1957 -172.9 24.6 0.23 100. 0
1973 -525. 0 485.0 15 416. 0
Average annual growth (percent) -7.2 20.5 30 9. 3

' Billion ton-kilometers.
Thousands of standard units.

' Nonelectric, million horsepower.
4 Index.

The inventories of tractors and oil-powered irrigation and drainage
equipment in agriculture have grown by 20.5 percent and 30 percent
annually, since 1957.73 Transportation and industrial output have
grown much more slowly-by 7.2 percent and 9.3 percent annually.

Thus it is clear that the share of petroleum consumed by agriculture
has risen considerably since the late 1950's. Today, agriculture's share
can be calculated at 15-20 percent.7 4 This calculation is only an approx-
imation and is used only to illustrate the impact of China's agricul-
ture-first policy on the pattern of petroleum consumption.

Petroleum consumption will continue to grow at a rate similar to the
20-percent rate for 1971-74. The share consumed by industry-a share
which has increased appreciably since 1970-will continue to grow, as
powerplants and industrial furnaces are converted from coal to oil-
burning. The nascent petrochemical industry, once several new im-
ported facilities are added, will also contribute to industry's demand
for petroleum.

7n See the note on petroleum consumption in appendix B.
73 The 1973 figures for transportation and tractor inventory are very crude estimates

made by the author.
a' See the note on petroleum consumption in appendix B.
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NATURAL GAS PRODUCTION

China produced approximately 60 billion cubic meters (bem) of
natural gas in 1974.75 Of this, 52 bem was produced in Szechwan
Province, traditionally the largest producer of natural gas. The bulk
of the remainder probably is oil-associated gas, produced at the major
oilfields. These figures indicate that China (and Szechwan alone) is
the world's fifth largest producer of natural gas, behind the United
States, the U.S.S.R., Canada. and the Netherlands.76

From 0.6 bem in 1957, natural gas production in Szechwan grew
to 10.2 bem in 1962.77 This phenomenal growth presumably reflected
the discovery of large deposits of natural gas during the late 1950's
and early 1960's. Interest in gas development was high because
Szechwan lacked both coal and petroleum resources to fuel the prov-
ince's growing industry and to provide for the needs of its more than
75 million people. Growth after 1962 tailed off, but still proceeded at
a rate between 15 and 20 percent annually until recently. The province
now has more 1.000 kilometers of natural gas pipeline. 78Two-thirds
of its iron and steel plants use natural gas as a fuel, and more than
70 percent of its nitrogen fertilizer is made from natural gas.75

Most of the natural gas produced outside Szechwan is oil-associated
gas. In recent years, the emphasis placed on petroleum production
and the growing need for new energy supplies, has led to tremendous
growth in the production of oil-associated gas. The data for 1973 and
1974 imply that natural gas production outside Szechwan grew by
almost 130 percent in 1974; oil-associated gas probably accounted for
almost all of this increase. Most likely, the bulk of this gas is produced
at the Ta-kang, P'an-shan, and perhaps Sheng-li oilfields and is piped
to Peking. Tientsin, Shen-yang, Liao-yang, Tsi-nan, and Tsingtao.s0
Nearby oilfields-Yu-men, Karamai, and Fu-yu respectively-may
supply gas to the cities of Lan-chou, Urumchi, and Kirin.

The same growing need for energy that has led Peking to capture
oil-associated gas instead of flaring it has also led to increased pros-
pecting for natural gas reserves. In mid-1971 Chekiang Province re-
ported that after a year of work, natural gas had been located and
nearly 2,000 wells had been sunk in 27 cities and counties throughout
the province."l

Aside from natural gas, the Chinese also use gaseous byproducts of
the petrochemical and metallurgical industries for fuel. NCNA re-
ported in 1974 that 31 cities now have gas service, compared to 16 in
1965, and that the amount of gas supplied to these cities in 1974 was
2.5 times the amount supplied in 1965. However, included in this gas
were "oilfield gases, pure natural gas, liquefied petroleum gas, fire-
damp, coke oven gas, and combustible gas discharged by chemical

76 The output figure used here-60 billhon cubic meters-is much higher than previous
estimates of China's natural gas production (for the mid-1960's) would Imply, when taken
In conjunction with recent statements by the Chinese. See table 2 In appendix B-and

especially the notes to that table.
'1 The figures for those countries-all for 1973-are: United States, 648.5 hem ; U.S.S.R.,

236.3 bcm; Canada. 88.8 bemr; and the Netherlands, 70.8 bem.
77 For sources, see table 2 in appendix B.
76 FBIS. Sept. 14, 1973, E-1.
79 FBIS, Jan. 16, 1975, J-1.

8D For the list of cities using gas, see FCIS, May 17, 1974, E-i.
8' FBIS, July 21, 1971, C-15.



244

fertilizer plants." 82 The city of Nanking supplies 300,000 cubic meters
of coke oven gas daily to city residents. And coke oven gas is used by
heavy industry in the cities of Shanghai and Anshan. These develop-
ments have been spurred by coal shortages in recent years, but also
behind them is a strong Maoist ethnic to "waste not".

REFINING

China's first modern petroleum refinery, constructed during 1956-
59 at Lan-chou with equipment and expertise supplied by the
U.S.S.R., accounted for a large share of investment in refining facili-
ties prior to 1960.83 Most of the remaining investment in refining
went for the reconstruction of the shale oil facilities at Fu-shun East
and for the rehabilitation or expansion of other synthetic and
refining facilities. 8 4 Two small new refineries, believed to have used
equipment cannibalized from former Japanese plants, were con-
structed at the new oilfields in the Tsaidam Basin and Szechwan
Province.

By 1960, the Chinese, with Soviet and East European assistance,
had expanded the extremely limited refining installations taken over in
1949 into a rudimentary refining industry. The level of technologv was
roughly comparable to that of the United States in the 1930's.
The basic processes were mainly atmospheric and vacuum distillation
and thermal cracking. Other processes included coking units, facilities
for the production of lubricating oils, and asphalt plants. The most
advanced units available were a light ends and polymerization plant
at Fu-shun and a thermofor catalytic cracking unit at Lan-chou. With
these facilities the Chinese could produce most basic fuels, a limited
range of lubricating oils and greases, petroleum coke, and asphalt.
The range of products increased from about 10 ordinary products in
the early years to approximately 90 varieties in 1960.85 China remained
dependent upon imports for certain high-quality products, including
aircraft fuels and lubricants, and for some components and additives.

In spite of the limited investment in the refining industry prior to
1960-probably no more than 30 percent of the 1.9 billion yuan in-
vested in the petroleum industry as a whole-considerable effort was
directed to research and training. During the 1950's, Chinese scientific
journals published numerous papers on petroleum refining, covering
such subjects as petrochemicals, catalyst manufacture, catalytic crack-
ing, polymerization, hydrogenation of shale oil, and production
of lubricating oils and additives. Pilot plants were set up for some ad-
vanced processes, and design work was undertaken for still others.

Early in the 1960's, after the development of the Ta-ch'ing oilfield,
the Chinese began to modernize their refining industry. Soviet assist-
ance was no longer available, following the withdrawal of Soviet tech-
nicians in mid-1960. East European countries were potential sources of
assistance, but their dependence on the Soviet Union, both politically
and technologically, limited any help they could give China. As a re-
sult, Peking turned elsewhere for refining technology and equipment.

82 FBIS, May 17, 1974, E-1.
e3 Survey of China Mainland Press, No. 2137, p. 24 (hereafter cited as SCMP).
81 The refining plant Inherited by the Chinese Communists In 1949 had a throughput

capacity of only "several tens of thousands metric tons"; Chung-kuo hain-wen, Canton,
Mar. 27, 1964, p. 3.

85 Ibid.
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Negotiations with European firms for refining equipment and tech-
nology began as early as 1961. Eventually two major purchases were
concluded. In December 1963 a contract was signed with the Italian
firm Snam-Projetti.A6 In 1965 a second contract was concluded with
the West German firm Lurgi Gesellschaft.87 The facilities constructed
by Lurgi reportedly included a cracking unit and an olefins extrac-
tion unit.

At the same time, the Chinese were also negotiating with Japanese
firms. Several Japanese technical delegations visited China between
1963 and 1966, and at least one Chinese technical delegation visited
Japan, in 1964.

Assistance obtained from Cuba during the early 1960's probably had
the greatest impact on the development of China's refining industry in
the late 1960's and early 1970's. The Nico Lopez refinery in Havana-
the former Esso and Shell refineries-contained two units of special
interest to the Chinese: a fluid catalytic cracking unit and a "plat-
former." The Chinese apparently were given access to technical data
on the facilities and probably obtained some assistance from Cuban
engineers.R8 Subsequently catalytic cracking units and platformers
began to appear throughout China."9

Prior to 1965 most new construction was limited to distillation and
thermal cracking units patterned after the facilities at Lan-chou. Con-
struction of two delayed coking units represented the only addition of
a new process. After 1965 the pace of construction increased markedly.
A number of catalytic cracking units were added, and two showpiece
refineries, both constructed without outside assistance, were added-
the Ta-ch'ing refinery, essentially completed in 1966, and the Peking
General Petrochemical Plant, which began operation in 1969.90

Peking has never given an absolute figure for total refining capacity,
but the sketchy evidence available indicates that it was at most 44
million metric tons in 1973 and 47 million tons in 1974 91-40 million
tons of which are accounted for by the refineries listed in appendix B,
table 3. More than half of the increase in refining capacity in 1965-73
was achieved through "technical transformation" of existing refin-
eries-with an investment equivalent to only 40 percent of spending on
new plant.92

The refining industry today is comparable to United States or other
W\estern refining industries of the late 1950's. Existing facilities can
produce a complete range of products and a variety of feedstocks for
the petrochemical industry. The number of different products availa-
ble today is more than 160,99 compared with 90 varieties in 1960. The
most notable change since 1960 has been the growth in catalytic crack-
ing and reforming, and in delayed coking. By the end of 1973 the ma-
jority of China's oil refineries were equipped with catalytic cracking,
platforming, and delayed coking units; only a few refineries had these
units in 1965.94

98 Far Eastern Economic Review, Jan. 23, 1964, p. 156.
S7 Ibid., Nov. 5, 1964, p. 286 and Frankfurter Rundschau, Nov. 30, 1965, p. 10.as Chia Trade and Economic Newsletter, No. 120, October 1965, p. 4.BP SCMP, No. 3690, p. 21 and The Oil and Gas Journal, Jan. 23, 1967, p. 62.90 Peking Review, No. 15, Apr. 14, 1972, p. 4.
51 See the note on refining capacity in appendix B.
92 New China News Agency, Peking, Sept. 22, 1974 (hereafter cited as NCNA).93 FBIS, Sept. 5, 1973, B-11.
" NCNA, Peking, Sept. 22, 1974.



246

TRANSPORTATION

Until the early 1970's, China transported its petroleum almost en-
tirely by truck, rail, and small tanker (5,000-10,000 DWT). The only
pipelines were those connecting oilfields with refineries-Karamai to
Tu-shan-tzu (147 kilometers) and Yu-men to Lan-chou (roughly 700
kilometers) .5 By the late 1960's oil and oil products had become a
particularly heavy burden for the unsophisticated transportation sys-
tem.96 Over the past 4 years, China has set about remedying this situa-
tion through the construction of pipelines, the modernization of port
facilities, and the construction and purchase of larger tankers.

Construction of a 1,152-kilometer-long "wide-bore" pipeline (pre-
sumably at least 24 inches in diameter) connecting Ta-ch'ing oilfield
near An-ta, Heilungkiang Province with the port of Ch'in-huang-tao
on the Pohai Gulf began in the fall of 1970.97 The pipeline, with 19
pumping stations, was completed by October 1973 and began opera-
tion shortly thereafter. Construction of a second pipeline, paralleling
the northernmost segment of the first and terminating at T'ieh-ling in
Liaoning Province began in September 1973 and was completed by
October 1974. Presumably this line will be extended to the port of
Dairen.98 A third "long-distance" pipeline connecting Sheng-li oilfield
with the port of Huang-tao, near Tsingtao, was also completed in late
1974.99 Twenty-four-inch pipelines can handle as much as 12 million
tons of oil vearly. Thus the above pipelines, particularly the two from
Ta-ch'ing, will appreciably reduce the amount of oil carried by China's
railroads.

Investment at China's nine major ports in 1973 was more than
double that of 1972, and in the first half of 1974 was three times as
much as in the first half of 1973.100 A central feature of the invest-
ment program has been facilities for loading and unloading oil. Dair-
en's oil-handling facilities have been enlarged, and in December 1974
it was announced that when a heated oil tank then under construction
was put into operation, oil-handling capacity would increase by over
30 percent."'0 A newly constructed oil loading terminal at Ch'in-
huang-tao, the terminus of the pipeline for Ta-ch'ing, began initial
operation in October 1973.102 Finally, handling facilities have also
been installed at Huang-tao, the terminus of the pipeline from Sheng-
li, and at Ch'an-chiang, in South China, the first Chinese port capable
of handling 50,000 DWT tankers.'03 These ports are also being dredged
to accommodate larger ships; and berthing facilities for larger ships
and tankers are being constructed. The Chinese have also shown an
interest in mooring buoys, which would eliminate some costly dredging
in the shallow Pohai.

9 The Yu-men to Lan-chou pipeline, whose existence has been questioned, is referred to
In Y. I. Berezina, op. cit., p. 50. When Peking recently announced the 1.152-kilometer pipe-
line from Ta-ch'ing to Ch'in-huang-tao, however. It referred to the new pipeline as China's
"first long-distance" pipeline; see The Journal of Commerce, Dec. 31, 1974. p. 1.

95 In 1974, the heavy volume of oil carried by the rail line between Ta-ch'ing and Dairen
had apparently lengthened the turn-around time for ships at Dairen; see Audrey Donni-
thorne, "Recent Economic Developments," China Quarterly, No. 60, December 1974, p. 773.

97 FBIS, Dec. 30, 1974, E-1.
Os This is suggested by reports that China plans a pipeline from Ta-ch'ing to Dairen;

Modern Asia, October 1973, p. 13; FBIS, Dec. 11, 1973, B-1.
19 FBTS. Jan. 8. 1975. G-4.
1
9
0FBIS, Dec. 19, 1973, B-13; NCNA, Peking, Aug. 10, 1974.

'5 FBIS, Dec. 27, 1974, L-2.
'5 FBIS, Oct. 23, 1973, F-2 ; FBIS, Jan. 31, 1975, K-1.
19 FBIS, Sept. 12, 1974, H-6.
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To complement investment in port facilities, Peking has also begun
to construct and purchase larger ships and tankers. In the summer of
1974, Dairen's Hung-ch'i shipyard publicized the completion of a 24,-
000 DWT tanker, christened the "Ta-ch'ing No. 61".104 The largest
tanker previously built by the Chinese was the 15,000 DWT "Ta-ch'ing
No. 27", also constructed at Hung-ch'i shipyard. At least one large
tanker was added to China's international (versus coastal) fleet during
1974. The "Beauregard", a 75,000 DI-IT tanker, was purchased from
a Norwegian firm at midyear.105

Port facilities and the average size of China's tanker fleet will be-
come more important considerations as crude oil exports expand.
When ports are able to accommodate larger tankers, transport costs
will fall and PRC crude will become more competitive in the inter-
national market.

PROSPECTS

Output and Exports

Both governments and international oil companies, seeking new
sources of non-OPEC oil, are interested in how rapidly China's crude
output will grow and how much oil Peking will export by, say, 1980.
Japanese businessmen engaged in the China-Japan oil trade-presum-
ably reflecting statements made by Chinese officials-have referred to
imports of 20-30 million tons of Chinese crude oil "in a few years"
and "roughly 60 million tons" in 5 years.' 06 These figures are generally
consistent w'ith projections based on recent growth rates for crude oil
production and consumption, and for exports and imports.

Data for 1971-74 show a 23-percent growth rate for production and
a 20-percent growth rate for consumption.1 0 7 These rates give the fol-
lowing projections for 1980:

million
metric tone

O u tp u t - ------------------------------------------------------------- 226Consum ption - ------------------------------------------------------- 179Surplus ------- __-----_----------------------------------------- 47
Thus, at recent growth rates, China would have a surplus for export

of approximately 50 million tons in 1980. Should the Chinese desire to
export larger quantities of oil by 1980, they could adjust the rate of
growth of output, consumption, or both. A 2-percent reduction in the
rate of growth in consumption, for example, would allow exports of 65
mint in 1980. Thus, on the basis of recent growth rates the amount of
Chinese crude available for export in 1980 could be 50 million tons.
By making slight adjustments in consumption or output growth the
Chinese could raise the surplus by 30 percent, to 65 million tons.

The rates of increase used above may reflect planned output, con-
sumption, and exports in 1980. There is the possibility, however, that
these rates have been influenced by current short-term considerations
and therefore do not accurately reflect long-term plans. In this case,
the above projections only give an idea of Chinese potential-not of

4 NCNA, Shen-yang, Aug. 11, 1974.101 Lloyd'8 List, Apr. 20, 1974.
"06 The Daily Yomiuri, Aug. 30, 1974, p. 1 and Sankci Shimbun, Nov. 4, 1974, p. 1.
207 Production grew from 36.7 million metric tons In 1971 to 65.3 million tons In 1974;consumption (production plus net imports) grew from 36.7 million tons In 1971 to 60 mil-lion tons In 1974.
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their intentions. Intentions-China's desired output, consumption, and
exports in 1980-must be derived from other data.

The most obvious factor bearing on China's desire to export crude
oil is Peking's demand for imports, particularly of plant and equip-
ment. If projections can be made of demand for foreign exchange
and the level of non-petroleum exports, a figure for "desired" petro-
leum exports may be derived. The following calculation ignores a host
of complicating factors and therefore should be regarded as very crude.
Its main purpose is to illustrate the method, although it does give
results which resemble those derived in the previous calculation.

From 1968 to 1973 China's imports grew by an average annual rate
of 22 percent; exports grew by an average rate of 20 percent.10 8 Pro-
jecting these two components at the given rates gives a trade deficit of
$2.5 billion in 1980. At $10 per barrel of crude oil this trade deficit
could be covered by crude oil exports of approximately 35 million tons
in 1980. A price of $12 per barrel would lower the volume of desired
crude oil exports to just under 30 million tons.

A revision upward of the level of desired imports and/or a decline
in the rate of growth of nonpetroleum exports, ceteris paribus. would
raise the desired level of crude oil exports in 1980. Both developments
were evident in 1973 and 1974 when the Chinese made large purchases
of plant and equipment, while the markets for their traditional export
items contracted. Subsequently, in the second half of 1974, Peking
pressed Japanese importers to take increasingly larger volumes of
Chinese crude. In light of these events. the earlier projection of 50
million tons of crude oil exports in 1980 thus appears more realistic
than the 30-35 million tons derived from data for 1968-73.

This sort of simplified analysis completely ignores Chinese financial
policies-for example, their willingness to accept credits or to sell
gold-which could lower the volume of desired crude oil exports. In
all likelihood, however, Peking would prefer to close any growing
trade gap by stepping up exports of crude oil.

A third factor bearing on China's crude oil exports in 1980 is China's
ability to maintain the current rate of output (and consumption)
growth. No one questions that reserves will support substantially
higher rates of output, but there is less reason to assume that China
can easily provide the investment resources to expand output at cur-
rent or higher rates.

A constant rate of growth implies increments to output which grow
in absolute terms and thus-if a constant capital-output ratio is as-
sumed-growing levels of investment. For the 1950's, Dr. K. C. Yeh
has calculated a capital-output ratio of approximately 500 yuan per
ton of crude oil. This includes heavv investments in infrastructure
roads, railroads, et cetera-and therefore overstates current invest-
ment costs of increments to output. If a much smaller capital-output
ratio of 100 yuan per ton is used ' 09 -to avoid overstating the invest-
ment costs-investment required to raise output from 65 million tons

"S See Central Intelligence Agency, People's Republic of China: International Trade
Handbook, September 1974. p. 9.

'Z The incremental capital/output ratio in 1960-assuming a two-year lag, where theIncrease in output for 1960 (1.8 million tons) Is compared to investment In 1958 (342 mil-lion yuan was planned)-was 190 yuan per ton. The relative smallness of this figure,
compared to 500 yuan per ton for the first plan period as a whole, can be partially ex-plained by the decision to exploit shallow fields using traditional methods of extraction. AsPeking backed off from these policies, costs probably rose somewhat and then began a steady
decline as productivity Increased.
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in 1974 to 226 million tons in 1980 would be 16 billion yuan-roughly
eight times the 1.9 billion yuan invested in the petroleum industry
during 1953-57. By implication, the petroleum industry's share of
investment would be roughly 10-15 percent of total investment in
capital construction in 1975-80, and would require doubling the share
of investment currently going to the petroleum industry.' 10

These rough calculations illustrate the magnitude of the effort re-
quired to increase output from 65 million tons in 1974 to 226 million
tons in 1980. To do so will call for a substantial share of China's invest-
ment resources. For that reason-and given China's current economic
difficulties-226 million tons probably should be viewed as the maxi-
mum rate of production that can be expected in 1980. Only if China
were willing to tolerate foreign involvement in the development of its
oil industry would a more rapid rate of growth appear feasible. This,
however, appears unlikely.

Joint or Cooperative Development of Natural Resources

China's well-known policy of self-reliance is not a rigid rejection
of all things foreign. Rather, it should be understood as a preference
for domestically produced goods over imported goods and-in the case
of imported goods-for cash payment over the acceptance of credits.
On the issue of exploitation of natural resources, Peking has rejected
all offers of assistance in developing its petroleum resources, and with-
out a radical policy shift. the Chinese will not agree to any arrange-
ment which smacks of joint or cooperative development-of "putting
resources on sale"."' Both the flexibility of self-reliance and objec-
tions to foreign participation in the development of China's natural
resources are evident in Teng Hsiao-p'ing's speech to the United
Nations in April 1974: 112

By self-reliance we mean that a country should mainly rely on the strength
and wisdom of its own people, control its own economic lifelines, make full use
of its own resources, strive hard to increase food production and develop its
national economy step by step and in a planned way. The policy of independence
and self-reliance in no way means that it should be divorced from the actual
conditions of a country; instead, it requires that distinction must be made
between different circumstances, and that each country should work out its own
way of practicing self-reliance in the light of its specific conditions. At the present
stage, a developing country that wants to develop its national economy must
first of all keep its natural resources in its own hands and gradually shake off the
control of foreign capital * * *. Self-reliance in no way means "self-seclusion"
and rejection of foreign aid. We have always considered it beneficial and neces-
sary for the development of the national economy that countries should carry
on economic and technical exchanges on the basis of respect for state sovereignty,

I'D This Is derived by projecting GNP In 1977 (roughly the midpoint of 1975-80) to be
2.1 times that of 1955 (midpoint of 1953-57) and assuming that the investment/GNP
ratios for the two periods were approximately the same. Thus 16 billion yuan would be
approximately 13 percent of total investment In 1977-the result of dividing 8 by 2.1 and
multiplying the result by 3.5 percent, the share of total investment allocated to the petro-
leum industry in 1953-57. Performing similar calculations for 1974 (as the mid-point of
1972-70), the investment required to raise output from 36.7 million tons In 1971 to 99
million tons In 1976 (a 22 percent rate of growth) would be 6.2 billion yuan (at 100 yuan
per ton). This amounts to approximately 6 percent of national investment if we make the
same assumptions as above and project GNP in 1974 at 2.05 times the 1955 figure. Neither
of the required Investment figures contains any allowance for investment to offset decline in
output at older wells.

ill China has accused the Soviet Union of putting its resources on sale; see the Wash-
ington Post. Feb. 23. 1974, A-11.

112 Speech by Chairman of the Delegation of the People's Republic of China, Teng Hsiao-
ping, at the Special Session of the U.N. General Assembly, Peking, Foreign Languages
Press, 1974, pp. 15-16.

51-174 0 - 75 - 17
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equality and mutual benefit, and the exchange of needed goods to make up for
each other's deficiencies.

At various times in 1974, China was rumored to be relaxing the rule
against accepting outside assistance. 1 13 To date, however, we have no
firm evidence that China has entered into any agreements that could
be described as calling for "joint" or "cooperative" undertakings in
China.

Should China's development plans require oil output in 1980 to be
higher than the 226 million tons projected above, the pressures to ac-
cept some form of foreign participation in the development of its oil
industry would grow. In the absence of very strong pressures of this
sort, Peking will continue to rely on its own efforts, perhaps obtaining
technical aid from the national oil companies of other LDC oil pro-
ducers. In December 1974, T'ang K'o, Vice Minister of Fuel and
Chemical Industries, visited Venezuela, Mexico. and Trinidad-Tobago
and talked to oil industry officials in each of those countries. Dealings
with international oil companies and other major equipment manu-
facturers probably will be limited to straightforward purchases of
equipment and technology, and perhaps services.

APPENDIX A

REGIONAL PROSPECTING AND DEvELoPMENT

Geological surveys conducted in China before 1949 had identified 18 sedimentary
basins, with a total area of more than 2.6 million square kilometers (sq km),
which were possible commercial sources of crude oil. Five large basins-the
Dzungarian, Tsaidam, Szechwan, North Shensi, and Tarim Basins-and the
smaller Chiu-ch'uan (North Kansu) Basin were considered particularly promis-
ing. They included the three known oilfields in China, the Yu-men oilfield in the
Chiu-ch'uan Basin, Tu-shan-tzu in the Dzungarian Basin, and the small oilfield
at Yen-ch'ang in the North Shensi Basin. By 1949, information on these basins
was still fragmentary, and none of the areas, including the oilfields, had been
thoroughly explored.

Under the First Five-Year Plan, more than half of the 1.9 billion yuan invested
in capital construction in the petroleum industry was allocated to prospecting.
This investment resulted in the discovery of new oil deposits at Karamai in the
Dzungarian Basin, in the area around Mang-yai in the Tsaidam Basin, and in
the Szechwan Basin; and Peking obtained greater knowledge of the potentials
of the six basins. It also led to the discovery of large deposits in the Manchurian
province of Heilungkiang.

With the discovery of Ta-ch'ing, both men and equipment were shifted to
Heilungkiang, leaving only skeleton crews behind to develop the older fields. Sub-
sequently, in the mid-1960's, men and equipment were shifted on to Sheng-li and
Ta-kang in the North China Basin. Only in the late 1960's did Peking once again
allocate a significant share of resources to the development of oil reserves in the
West and Northwest.

The limited supplies of techniques and modern equipment, and the low level of
technology available to the Chinese petroleum industry has meant a strict order-
ing of priorities. Until recently, rapid development at more than one field was
impossible. Today, with the large investments that have gone into training per-
sonnel and producing equipment, shortages are less severe. Peking can now pro-
ceed with the development of several oilfields simultaneously.

The following discussion provides some particulars on the various oil-producing
regions. Although the available information is sketchy, the section illustrates
the impact of new oil discoveries and the consequent shifting of resources from
region to region during the past 25 years."'

11 See, for example. Yomiuri Shimbun, June 6. 1974.
"I For details on the geology of the various regions, see Meyerhoff, op. cit.
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CHIU-CH'UAX BASIN

The Chiu-ch'uan Basin is a small basin with an approximate area of 100,000
square kilometers. The Yu-men oilfield is located at the northern edge of the
basin. about 35 kilometers southwest of the town of Yu-men, Kansu Province.
Drilling began there in 1939 and by 1957 Yu-men was China's largest producer
of oil.

The oilfield consisted of two producing areas in 1957, the original one at Lao-
chun-miao and an adjacent area at Shih-yu-kou where drilling began in 1955.
Production from these two areas in 1957 was about 755,000 tons, accounting for
89 percent of the natural crude oil produced in China and 52 percent of China's
total petroleum output"s The increase in production-from a pre-1949 peak of
89,000 tons-came from several sources: a large increase in the number of wells,
a program of water and gas injection initiated in 1954, expansion of the field, and
the discovery of new oil strata."'

Two additional areas-Ya-erh-hsia, discovered in 1956, and Pai-yang-ho-were
developed in the late 1950's."7 When Ya-erh-hsia went into full production-
presumably in 1960 or 1961-output at Yu-men was expected to double."'

The hastiness with which Yu-men was exploited, both in the pre-1949 period
and during 1958-59,"9 resulted in considerable damage to the oilfields. This par-
tially explains the sharp decline in output that occurred during the early
1960's '-a decline that was further accentuated by the shutting in of a large
number of low-output wells. In 1965, output at Yu-men was less than one-third
that of 1959, or approximately 400,000 tons compared to more than 1.3 million tons.

Activity in the basin began to pick up in the late-1960's. During and after the
Cultural Revolution there was a pronounced effort to restore output at old wells,
and in some instances wells which had been abandoned a decade earlier were
reworked and resumed production. New oil-bearing strata have also been opened.
In 1966 Shib-yu-kou oilfield registered a 47-percent increase in output; and in
early 1970 NCNA reported that since the late 1960's the Shih-yu-kou field had
been expanded by one-third and its output of crude oil had doubled.' In 1973
it was reported that two new oilfields were being developed and would soon be in
production.' As a result of this renewed interest in Yu-men, output has risen
from approximately 420,000 tons in 1969 to more than 700,000 tons in 1974.

DZUNGAEiAN BASIN

The Dzungarian Basin lies between the T'ien-shan and Altai mountains In
northern Sinkiang Province and covers an area of approximately 180,000 square
kilometers. The Tu-shan-tzu and Karamai oilfields are located in the western
part of the basin. Only limited exploration has been conducted in the eastern
two-thirds of the Dzungarian.

Tu-shan-tzu Oilfleld

The Tu-shan-tzu oilfield is located on a prominent structure about 15 kilom-
eters southeast of Wu-su. Soviet engineers and geologists employed by the
Sinkiang government began development at Tu-shan-tzu in 1938. Evaluations
made in 1938-43 indicated that the structure was promising, but the known oil
sands were thin and irregular.'"

In 1943, the Soviet operators were dismissed and returned to the U.S.S.R., taking
their machinery and equipment with them. The oilfield operated intermittently
thereafter until 1950, when the joint Sino-Soviet Petroleum Co. was formed.'

Production at Tu-shan-tzu in 1957 was probably 50,000-60,000 tons-ap-
proximately 7 to 8 percent of production at Yu-men. Communist investment at
Tu-shan-tzu was small in comparison with investment at Yu-men, and was
mainly directed toward rehabilitation of the oilfield. One new oil stratum was
discovered in 1956, and a small-scale program for secondary recovery was
instituted.

115 For output at Yu-men, see the table at the end of this appendix.
us Jen-min hua-pao, January 1956.
117 SCMP. No. 1990. pp. 7-8.
118 NCNA, Peking. Mar. 4. 1959.
'I Jen-min jih-pao, Oct. 29, 1956 (hereafter cited as JMJP).
120 JMJP, Apr. 13, 1964, p. 5; translated in JPRS: 24,685. May 20, 1964.
In NCNA, Lan-chou, Dec. 13, 1966; FBIS, Mar. 23, 1970, H-1.
'3 Eastern Horizon vol 12 No. 6, 1973, p. 6.
1 Ti-li chih-shih ((eographical Knowledge), September 1956. pp. 11-12.
124 SCMP, No. 1147, p. 32; China Reconstructs, November 1956, p. ..
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Production at Tu-shan-tzu probably did not increase substantially during the
Second Five-Year Plan, and there are no indications that new oil strata of com-
mercial value were discovered in subsequent years. Instead the Chinese probably
focused on the more promising, and nearby, Karamai oillleld.

Karamai Oilfield

The Karamal ollfield is located in the western part of the Dzungarian Basin,
approximately 150 kilometers north of Tu-shan-tzu and 40 kilometers west of
the Manass River. The first exploratory well was drilled there in 1955, and oil
was struck in November of that year.s A second well was completed in April
1956. Following these discoveries, development accelerated, and by August. 20
wells had yielded oil, most of them producing 10-20 tons daily.'0 Four times as
much drilling was scheduled for the 1957."0 Discoveries were made at Karamai;
at Wu-erh-ho, 100 kilometers to the northeast; and near Chung-kuai, about 60
kilometers to the southeast. By the autumn of 1956, reserves at Karamai (most
likely the Chinese version of proved reserves) were said to be more than half the
reserves at Yu-men; potential reserves appeared to be several times those at
Yu-men."0

The Chinese invested heavily in the development of infrastructure for Karamai
during the 1950's. The costliest item was a 147-kilometer pipeline connecting
Karamai with the refinery at Tu-shan-tzu. It went into operation early in 1959.'"
A highway was completed from Tu-shan-tzu to Karamai in 1956; a branch line
of the Lan-chou-Sinkiang railroad was expected to reach the oilfield by the end of
1959. And an 8-inch water pipeline was constructed from the Manass River to the
oilfield in 1957.

The outlook for Karamal, and for China's oil industry, was bright. Production
officially began in 1957, output probably not exceeding 50,000 tons. A goal of 3
million tons for 1962 was announced." Output may have risen to 600,000 tons in
1959, but by 1962 appears to have been no more than 200,000 tons-far below
target.s

Karamai's disappointing performance can be explained in terms of Great Leap
Forward policies and new, more attractive, discoveries in the Sung-Liao Basin.
With the push for output during the Leap Forward, management at Karamai
concentrated on exploiting shallow pools."' The result was a rapid rise in output
that could not be sustained. Soon, the shallow pools were depleted and output fell.
Emphasis on output may also have resulted in some damage to the larger res-
ervoirs at the oilfield.lm However, an additional factor may provide a better
explanation of Karamai's slow growth. In 1960, large oil reserves were dis-
covered in the Sung-Liao Basin in the Northeast. Those reserves, located much
closer to the large industrial and population centers, were economically more
attractive. Men and equipment were moved from other oilfields to the Northeast.
The consequent loss of manpower and equipment thus helps to explain Karamal's
decline. Compared to the oilfields in the Northeast and East, Karamai is a less
economical source of crude oil. Output there is expanded as regional energy
needs grow. No effort has been made to build Karamal into a field of national
importance.

Crude oil production at Karamai reached approximately 525,000 tons in 1965
and in 1974 was slightly over 1 million tons. Much of this growth, until recently,
appears to have come from the restoration of old wells; about 100 wells were
restored to production in 1970.'" During 1973. workers at Karamai began de-
veloping a new area."' In July and August 1974 daily output at Karamai rose 84
percent-presumably, largely on the basis of output from the new area, although
some was due to restoration of old wells, and the number of wells in operation
at the end of August was 63 percent higher than in July.'" At yearend, output had
reached approximately 1.4 million tons on an annual basis and was almost double
the rate of output in the first half of the year.

"5 SCMP, No. 1727, p. 33.
m China Reconstructs, November 1956, p. 8.

217 Sinkiang jih-pao, Aug. 7, 1956.
In Jen-min hua-pao, September 1956, pp. 8-9; Chich-Jang-chun hua-pao, No. 67, Oct. 1,

1956. p. 24.
0 Y. I. Berezina, op. cit., p. 49.

Lb NCNA. Karamal, June 28, 1958.
IU For output at Karamal, see the table at the end of this appendix.
12 SCMP, No. 2163, p. 22; NCNA, Karamal, June 28, 1958.
"0 SCMP, No. 3689, p. 20.
I" SCNIP. 71-20. p. 213.
"0 Slnkiang Regional Service, Urumchi, Dec. 12, 1973.
"0 Sinkiang Regional Service, Urumcht, Sept. 13, 1974.
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TSAIDAM BASIN

The Tsaidam Basin is located in the northwestern part of Tsinghai Province at
an average elevation of about 2,800 meters. It has an area of only about 20,700
square kilometers.

The Chinese gave high priority to prospecting and exploration in the basin
during the 1950's. Prospecting began in 1954, and in November 1955 the first
major drilling project was undertaken at Yu-ch'uan-tzu.In The well, referred
to as the first deep well at Tsaidam, struck oil on December 12, 1955. As at the
other fields in the West and Northwest, efforts to develop Tsaidam were hampered
by the lack of transportation facilities and other infrastructure, making develop-
ment very costly. Transportation charges alone accounted for 70 percent of
drilling costs."' The Lau-chou-Sinkiang railroad was extended to An-hsi in
December 1956, new roads were constructed, and 172 kilometers of water pipe-
line were installed. Exploratory activity was stepped up in 1956 and 1957; and
in August 1957 it was reported that 63 of the more than 100 wells drilled had
produced some oil or gas."

At the end of 1958, NCNA announced that two big oilfields and three gasfields
had been discovered in the basin that year. Eight other oilfields had been proved
commercially valuable.'" Reserves were estimated to greatly exceed reserves at
Yu-men. On several structures in the Leng-hu and Yu-sha-shan areas, crude oil
reserves per square kilometer were more than double those at Karamni."' Since
prospecting began in 1954, 229 of the 291 wells drilled had either gushed oil or had
shown signs of gas."' Of the eight exploratory wells drilled on structure No. 5
at Leng-hu in 1958, two wells gushed over 200 tons daily, and the daily output
of one reached 800 tons."3

Following the discoveries at Leng-hu, the Tsinghai authorities decided to con-
centrate development efforts in that region of the basin. Reserves at Leng-hu
were estimated at 150 million tons and an output of 3 million tons was planned
for 1962.'" Development began in 1959, 5 years after prospecting had begun in
the Tsaidam.

Plans for the rapid development of Leng-hu apparently were abandoned when
men and equipment were suddenly shifted to the Sung-Liao Basin. After a few
years, output at Leng-hu began to decline."' Theodore Shabad has noted the
changing administrative status of the oil-producing areas of Tsinghal and the
implicit declining importance of the Tsaidam Basin in national plans during the
early and mid-1960's."' Scattered data for recent years indicate an annual output
of approximately 500,000 tons of crude oil in 1974."'

Since the development of Ta-ch'ing, a greater share of the industry's men and
equipment has been shifted back to Tsaidam. Large-scale geological prospecting
began again in 1966. In 1969, drilling teams from Ta-ch'ing were sent to the
western portion of the basin,'" and by 1972 a new olifield had been constructed.
The area of newly verified oil-bearing structures was reported as four times the
1965 figure, and the basin's crude oil production capacity was announced as
three times that of 1969."' Part of the new ollfield was located in Min-ho Hslen;
a 30,000 tons per year refinery was built there In 1970,' and eight wells there
were reported as having produced 600 tons of crude oil in the 3 years 1970-72."'
In those 3 years crude oil output in the basin doubled.' At Leng-hu and through-
out the basin, increased output from old wells alone was said to account for
10-percent growth each year."'

7 NCNA, Peking, Dec. 8, 1958; Tsinghai jih-pao, Aug. 23, 1957, p. 1.
13 CMP. No. 1485. p. 27.

"'Toinghai jih-pao, Aug. 23. 1957, p. 1.
"'I NCNA, Peking, Dec. 8, 1958.
"41 Ibid.
1" NCNA. Peking, Dec. 14. 1958.
"' NCNA. Peking, Dec. 8. 1958.
'" Theodore Shabad, China's Changing Map, New York, Praeger, 1972, p. 326.

'5 JMJP, Mar. 12, 1973.
' Shabad. op. cit., p. 327.
147 For output In the Tsaldam, see the table at the end of this appendix.Ids Peking Review, Nov. 26, 1971, p. 9.
19 FBIS. Mar. 19, 1973. B-2.
'P FBIS. Oct. 26. 1972, H-1.

FBIS. Oct. 10. 1972. H-4.
"'JMJP, Mar. 12, 1973.
"' FBIS, Mar. 19, 1973, B-2; JMJP, Oct. 13, 1973, p. 2.
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SZECHWAN BASIN"

The Szechwan Basin occupies an area of about 160,000 square kilometers in
central Szechwan Province. By the late 1950's the basin had been producing
small quantities of oil and gas for many years, and several gasfields had been
developed in the area around Ch'ung-ch'ing.

The new PRC government began prospecting in Szechwan as early as 1951, and
in 1953 four test wells were drilled In the northern and central part of the
province. Exploration activity continued throughout the period of the FFYP.
The effort expended on exploration in Szechwan was considerably less than that
expended in the Tsaidam and Dzungarian Basins. Late in 1957 a general geologi-
cal investigation of the basin was completed, and more than 100 possible oil-
bearing formations were discovered. The major discoveries in the area, however,
were natural gas fields.

In March 1958, oil was discovered at Lung-nu-ssu in central Szechwan. Not
long afterwards, test wells at Nan-ch'ung and P'eng-lai also struck oil. By the
end of June, about 50 wells were in operation-20 at the three places mentioned
above and 30 elsewhere. A total of 200 wells were planned for 1958. Initial rates
of flow and the announced plans for a 300,000-ton refinery at Nan-ch'ung indi-
cated that the potential resources of the area were considered to be very good.
Production was planned at 10,000 tons in 1958,'o and a tentative goal of 250,000
tons was set for 1962.'" More recent information is not available-probably
reflecting a decision to abandon plans for the development of oil resources in
Szechwan in favor of natural gas."'

NORTH SHENSI BASIN

The North Shensi Basin is the site of China's oldest ollfield, Yen-ch'ang. The
basin. with an area of about 210,000 square kilometers, is located north of the
Tsin-ling Mountains which separate it from the Szechwan Basin. During the
1950's the Chinese were interested primarily in restoring output at the oilfield.
Improved techniques and new wells increased production to about 5,000 tons
per year in 1957.

In recent years, an attempt has been made to expand output at Yen-ch'ang.
A report in 1972 said that Yen-ch'ang produced more oil in half a month than
it did in the entire year of 1949; output at the 8 months mark was up by 30
percent over 1971 and had risen by 70 pereent in the previous 2 years.'"s Thus,
output in 1972 probably was no more than 120,000 tons.il

TARIm BASIN

The Tarim Basin in southern Sinkiang, with an area or more than 520.000
square kilometers, is the largest and least known petroliferous area in China.
Oil and gas seepages have long been observed in the area and were exploited
on a small scale in the pre-Communist period. Preliminary geological investiga-
tion revealed a section of several thousand meters of sedimentary beds in the
western part of the basin; oil and gas seepages were mapped for a distance of
800 kilometers in the Aksu-Kashgar region. Early evidence indicated favorable
prospects for the discovery of commercial oil deposits in the northwestern third
of the basin. The new PRC government paid little attention to the Tarim Basin
before 1956, when it completed an aerial survey of the western part of the basin.
In 1957, exploration of the Takla-Makan Desert began. NCNA reported that the
first test well drilled on the Ichikrik structure in the basin gushed 25 tons of
crude oil in 12 hours on October 9. 1958 and more than 100 tons in 24 hours on
October 10."' Despite the probable existence of commercial oil deposits in the
region, the location of the basin has discouraged its development.

'"Much of the information in this section is taken from China Reconstructs, November
1958. pp. 20-21 and China Pictorial, October 1958, pp. 8-11.

Another source says 50,000-120,000 tons.
SeJMJP, Mar. 25, 1958, o. 3.
1 See appendix B. table 2.
'"SCMP, 72-47, p. 22.

Assuming that output in 1949 was the same as in 1957, which is unlikely.
NCNA, Peking, Oct. 17, 1958.
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SuNG-LiAo BASIN

The Sung-Liao Basin in the Northeast has an area of approximately 250,000
square kilometers, stretching along the reaches of the Sungari and Liao Rivers.
By 1959 a number of oil-bearing structures had been located with the assistance
of Soviet and Hungarian experts."' Men and equipment were hurriedly brought
In from other fields, and by May 1959, thousands of workers had arrived at
Sung-Liao. The new discoveries at Sung-Liao had implications that were fully
appreciated by officials in the Ministry of Petroleum Industry:

\ "In the plain there are deep, thick layers of sedimentary rock from the
1 sozoic and Cenozoic eras. The discovery of oil and sand strata is of great sig-
nificance, as vast stretches of the eastern part of China, including the North
China Plain, the Northern Klangsu Plain and the Pohai Bay, are of the same
geological structure as the Sung-Liao Plain." "'

In the first 8 months of 1960 a number of exploration and production wells
were drilled at the new field, named Ta-ch'ing, and approximately 400,000 tons of
crude oil were produced in 1960 and shipped south by rail to the industrial cen-
ters of Kirin and Liaoning.'6 The size of the oil deposits was confirmed by the
end of 1960, and by the end of the following year the oilfield was in operation."
In 1963, output reached over 2 million tons and China became "basically self-
sufficient" In oil.165

With the exception of the years 1966-68, when transportation, and other
disruptions associated with the Cultural Revolution limited output, Ta-ch'ing
grew rapidly. In 1970, output was 2.5 times that of 1965. The rate of Increase
began to taper off In the early 1970's, but following the opening of new areas
in 1973-which increased capacity by 65 percent'"-the growth rate turned up.
Water injection, begun early in the life of the field, helped to maintain output at
Ta-ch'ing's older wells and thus forestalled the characteristic sharp decline In
output that occurs early in the production history of most fields. In 1974, Ta-
ch'Ing produced approximately 20 million tons of crude oil-30 percent of national
output.

It is difficult to overstate the significance of Ta-ch'ing for China. The discovery
of large oil reserves in the Northeast meant a cheaper and guaranteed oil supply
for a large segment of the country's industry. It also freed China from dependence
on Soviet oil at a time when the Sino-Soviet dispute was becoming increasingly
bitter.

Also Important was the symbolism. Ta-ch'ing was at least partial proof that
China did have large oil reserves- and thus served to refute the "imperialist
theory that China was poor in oil". Furthermore, it was a classical demonstra-
tion of the superiority of man (versus machine). Success had been achieved in
the face of normally crippling material shortages and under extremely harsh
physical circumstances. This symbolic Importance probably was an important
consideration in the adoption of Ta-ch'ing in 1964 as a model for industrial
development.

NORTH CHINA BASIN

The geological similarity of the North China and Sung-Liao Basins doubtless
led the Chinese to begin exploration of the North China Basin shortly after
verifying the size of the discoveries at Ta-ch'ing. By the mid-1960's the correct-
ness of this decision was apparent. Major new discoveries resulted in the
development of China's second and third largest oil producers-Sheng-li and
Ta-kang.

Sheng-li Oilfleld

Sheng-li, located in northern Shantung Province along the lower reaches of
the Yellow River as it empties into the Pohal Gulf. began production in May
1964.'" In 1965, output reached 700,000 tons. Activity at the ollfield accelerated

161 NCNA, Ch'ang-ch'un, May 5, 1959.
1le Ibid.
161FBTS, Jan. 8, 1973, B-1. For output at Ta-ch'tng, see the table at the end of this

apnPndlx.
I" FBIS. Jan. 4, 1973, B-1.
'GsFRTS. Jan. 7.196fff. ecec-11e6 SWE. W757, Jan. 9.1974, A-5.
167 FBIS, May 20. 1974, 0-8. For output at Sheng-li, see the table at the end of thisappendix.
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during the Cultural Revolution. In 1974, crude oil output was approximately 11
millions tons-about 17 percent of China's total crude oil production. Surveying
and construction began in two new areas in 1973, and a "long-distance" pipe-
line-probably linking the oilfield with the port of Huang-tao, near Tsingtao,
where new oil-handling facilities have been constructed-was completed and put
into use in 1974."' Production targets were raised sharply in 1974. An added
push in the fourth quarter raised daily output in December to a level 40 per-

cent higher than the highest daily output in 1973.'"

Ta-kang Oilleldl

Ta-kang oilfield, situated along the coast in southern Tientsin Municipality
and adjacent Hopeh Province, may possess the largest reserves of any oilfield
in China.'7 ' The Chinese have reported that Ta-kang has rich resources of oil
and natural gas, with thick oil-bearing strata of high permeability. Its crude oil
is reported to be "of good quality and high industrial and economic value.''

Prospecting began at Ta-kang in the spring of 1964. After the first well gushed
oil, a series of "deep" exploratory wells were planned to determine the area of

oil-bearing structures. However, drilling crews encountered unexpected difflcul-
ties. They discovered that the field is severely faulted and has complex forma-
tions. Oil bearing strata vary greatly in thickness, appearing or disappearing
irregularly, and biogenetic limestone was encountered in some areas. These
problems were eventually solved. The faulting had some beneficial aspects, and
the biogenetic limestone was found to contain sizable quantities of oil and gas.

This extended period of learning how to exploit Ta-kang may explain why out-
put currently is only one-third output at Sheng-li, despite the fact that develop-
ment of the two fields began at approximately the same time.

Between 1967 and 1973, crude oil output at Ta-kang grew by an average 60.9

percent annually; in 1974, crude output rose by 24.7 percent to reach almost 4

million tons. Ta-kang now appears to be China's third largest producer of crude
oil and an important source of natural gas.

Other Oilf7elds

'China has other oilfields about which little or nothing has been revealed in

the official press. Some information has leaked out on a field in Hupeh Province,
Fu-yu in Kirin Province, P'an-shan in Liaoning Province, I-tu oilfield (reportedly
in Shantung Province), and the fields in Kwangtung Province near Canton.

Hupeh

References to an oilfield in Hupeh Province, near Sha-shih, appeared in West-

ern publications as early as 1968."7 In the summer of 1.974 Japanese press re-

ports said that the Chinese were going to develop fields in Shantung (called the

"913" field) and in Hupeh (called the "57" field). 173 To date, however, reports on

industrial output in Hupeh make no mention of the production of crude oil. A

publication of Japan External Trade Organization estimates reserves in Hupeh

at 600 million tons in 1973; production is estimated at 2 million tons in that

year.' This information suggests that development of Hupeh oil began in the

late 1960's but was postponed either because the discovery was disappointing
or because Peking decided to concentrate development resources on the fields
in the East and Northeast.

ye FBIS, Sept. .30, 1974, G-4.
10FBIS. Dec. 10. 1974. G-7.

'" FBIS, July 26, 1974, C-1. For output at Ta-kang, see the table at the end of this
appendix.

171 Peking Review, May 24. 1974, p. 15.
'17 K. P. Wang. "The Mineral Industry of Mainland China," Preprint from the 1968

Bureau of Mines' Minerals Yearbook, pp. 1 and 12.
173 Wen Wei Pao, Hong Kong, July 31,1974, p. 1.
17' Japan External Trade Organization, China Economic Research Monthly (in Japa-

nese), No. 9, 1974, pp. 16-17.
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Kin-

In May 1972, China Reconstructs disclosed the existence of an oilfield in Kirin
Province.' The field is probably near the city of Fu-yu, directly north of Ch'ang-
ch'un and close to the Heilungkiang border.' This would place the field in the
southern edge of the Sung-Liao Basin.

Output at Fu-yu is not known. The article that reported the existence of the
field complained that the planners of the "medium-sized" refinery serving the
field kept enlarging the size of the refinery, finally settling on 350,000 tons. The
date of the refinery construction is not mentioned; it could have been in the late
1960's. In the first quarter of 1971, crude output In Kirin Province was reported
as double that of the first quarter of 1970.Y7 This suggests an oilfield in the
early stages of development. Output in 1974 may have been on the order of 2
million tons.

P'an-8han

Existence of an ofifield In the P'an-shan area of Liaoning Province, near the
mouth of the Liao River, was hinted at by Chao An-po, secretary of the Sino-
Japanese Friendship Association, during a trip to Tokyo in 1964.1'8 Although he
implied that P'an-shan would be developed posthaste, no evidence shows that
this occurred. Suspicions that oil had been discovered there were strengthened
when, between 1965 and 1969, the area around P'an-shan was transferred to
direct provincial administration. Presumably the structures there are extensions
of those being developed at Ta-kang and Sheng-li.

In the first half of 1973, crude oil output in Liaoning Province was up by 48
percent over the first half of 1972; natural gas output was up by 30 percents
This suggests an oilfield in the early stages of production. Most likely, P'an-shan
began official production only in 1972 or 1973 and did not produce more than 1
or 2 million tons in 1974.

I-tu

The Hong Kong Ming Pao in late 1973 reported the existence of an I-tu
oilfield in Shantung Province.'o It was said to be a "giant" oilfield which was
discovered in October 1970 and began partial production in the second half of
1971. NCNA has also mentioned an I-tu oilfield, but without giving its location.
There is an I-tu city half-way between Tzu-yu and Wei-fang in Shantung, not
too far from the Sheng-li ofifield. If the Ming Pao report is correct, I-tu could
have produced 1 to 2 million tons of crude oil in 1974.

In late 1974, reports circulated of oil discoveries in South China's Kwangtung
Province. One source was published in China and therefore can be regarded as
authoritative.' However, it gave no location for the discovery. A second source
said that oil had been discovered near the estuary of the Pearl River and at
San-shui west of Canton."2 Finding commercially valuable reserves in Kwangtung
would represent a major breakthrough; heretofore the only local source of oil
has been the shale oil plant at Mao-ming. A large portion of locally consumed
oil has been shipped in by rail and ship from the East and Northeast-as well as
from Eastern Europe and the Middle East.

NCNA, in its year-end wrap-ups frequently refers to the discovery of new oil-
fields. Thus the list of fields presented in this appendix may well be incomplete.

175 P. 37.
17e See Hirotada Eto, "Energy Resources of the People's Republic of China," Japan

Science and Technologpi, Vol. 13, No. 1, 1972; translated In JPRS: 55470, Mar. 17, 1972,
p. 3.

177 FBIS, May 5. 1971, G-2.
175 SWB, W251, Feb. 19, 1964, B-26.
179 FBIS. July 18, 1973, G-1.

In Wu Yu-wen, Kwangtung ti-li kai-k'uang (Geographical outline of Kwangtung), June
1973: translated in JPRS: 63200. Oct. 15. 1974, p. 35.

S ing Tao u)h-pao, Hong Kong, Sept. 23, 1974.
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Output at Ta-ch'ing Oilfield

[Million metric tons]

MIllions of Millions of
metric tons metric tons

1960 ------------------------- 0. 4 1968 --------------------------- 5.4
1961 ---------------------- - - --- -- 19_1969 ---------------------- - 7. 4
1962 --------------------------- ___ 1970 --------------------------- 10.0
1963 ____ _----- 2.3 1971 ------------- 12. 6
1964 ---------------------- - - --- --- 1972 ------------- - - 14.4
1965 ------- 4.0 1973 ------------- 15. 9
1966 ____-- - - 5.1 1974 ------------- 19.4
1 9 6 7 - --- --- ----- -- --- ---- --- --- ---

Sources and derivation:
There is a relative wealth of information on Ta-ch'Ing. Still, many assumptions must be

made and extrapolations must be based on Incomplete data to arrive at a time series for
output. The Chinese have never announced an absolute figure for total output at Ta-ching.
Conventional wisdom has it that Ta-ch'ing produces one-third to one-half of China's crude
oil output. The estimates shown here are based on an assumed output of 10 million metric
tons at Ta-ch'ing In 1970. Of the estimates (really "guesstimates") that I have seen, the 10
million tons figure appears most reasonable it represents 35 percent of China's crude oil
output for 1970. Output in the remaining years is based on this 10 million tons for 1970 and
announced growth rates for Ta-ch'ing gathered from the Chinese press.

1960: Output In the eleven-year period 1960-71 grew at an average annual rate of 35.2Y ercent (FBIS, 4 Jan 1973, B-8). The number derived from the 1971 figure of 12.6 million
uns Is 457,000 tons. I have chosen to round this figure down to 400.000 tons. To those who

may doubt that Ta-ch'ing produced a significant quantity of oil In 1960. I refer to the state-
ment, "At the end of the year (1960), hundreds of thousands of tons of oil were produced

. (FBIS, 8 Jan 73, B-1.)
1968: Output in 1971 was more than five times output In 1963 (FBIS, 4 Jan 73, B-8).

I assume that 1971 output was 5.5 times that of 1963. If 5.1 Is used, the difference in the
rseults Is minimal-2.47 compared to 2.29.

1965: Output in 1970 was 2.5 times that of 1965 (Peking Review, 50, 10 Dec 71, p. 16).
1966: Output for the first 9 months of 1966 was 26.6 percent higher than output for the

same period of 1965 (China Reconstructs, Jan 1967, p. 7). This partial year figure Is used
for the entire year; the same procedure is followed throughout whenever growth rates for
the complete year are unavailable.

1968: Based on the statements that production at Ta-ch'Ing In 1968 reached an all-time
high and that the state plan for crude output was fulfilled 12 days early (FBIS. 2 Jan 1969,
F-7). Assuming planned output was at least 5.2 million metric tons, and that this was
overfulfilled by 12 days' output (3.3 percent), output for 1968 would be 5.4 milllon
metric tons.

1969: Output was 37 percent above that of 1968 (FBIS, 11 Feb 1970, G-1).
1970: Assumed to be 10 million metric tons.
1971: Output was 26 percent over 1970 (FBIS. 12 Apr 1972. B-7).
1972: Output was 14.5 percent over 1971 (CMP-SCMP-73-18. p. 213).
1978: Output was 10 percent over 1972 (BBC, Summary of World Broadcasts, Far East,

W757, A-5, 9 Jan 1974).
1974: Output was 22 percent over 1973 (FBIS. 26 Dec 1974, K-3).

Output at Ta-kang Oilfield Metric tons
1966 ----- (1)
1967 ------------------------------------------------ ____---- 200,000
1973 ---------------------------------------------- 3,000, 000
1974 ----------------------------- - -- -- -- - 3,740, 000

I Production began.

Sources and derivation:
1967: Based on output estimate for 1973 and announced average annual growth rate of

60.9 percent for 1967-73 (China Reconstructs, Oct 74, p. 8).
1978: China Reconstructs, Oct 1974, p. 8, reported that output at Ta-kang "over the past

eight years was 3.1 times the total for the whole of China in the 42 years from 1907 to
1949." Output during 1907-49 has been reported as 2.78 million metric tons In Chang
Ta-yu and Chu Pao-lin, "Chinn's advances In petroleum and synthetic petroleum science
during the past decade," Jan-liao Hsueh-pao (Acts Focalia Sinica), Vol. 4, No. 4, 1959,
pp. 263-81, translated in JPRS: 5642, 13 Oct 1960. Thus total production at Ta-kang,
beginning In 1966 and Including 1973, was 8.618 million metric tons.

To estimate output In 1973. the problem can be conceptualized as solving for the area
of a triangle where area= * base x height and area is total output for 1966-73, or 8.618
million metric tons. Let base equal number of years of production and height equal output
In 1973. Since China Reconstructs dates rapid growth as between 1967 and 1973, I set
b equal to 6. Solving the equation for h, we get h=2.87 million metric tons. This Is an
inexact method; thus I have rounded the estimate up to an even 3 million metric tons.

1974: Output increased by 24.7 percent in 1974. (FBIS, 2 Jan 1975, K-3).
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Output at Sheng-li Oilf/eld
Metric tone

1 9 6 4 ---- --- ---- --- ---- ---- --- ---- --- ----- --- --- - --- ---- ---- ---- (1)
1965 _____________________________________________________ ----- 700,000
1973 ----------------------------------------------------------- 9,500,000
1974 ----------------------------------------------------------- 11,000,000

I Began delivery to state.

Sources and derivation:
1965: Based on the estimate for 1974 and the report that output in 1974 was "some 15

times" the 1965 figure (FBIS, 7 Jan 1975, G-10).
1973: Based on the report that output at Sheng-li, 1964-73 (inclusive) was 16.8 times

the 42-year total of old China (2.78 million tons). This Implies output of 46.7 million tons
for 1964-73 and an output of approximately 9.3 million metric tons In 1973-rounded up
to 9.5 million tons. For the source of the output figure for "old China" and the estimating
procedure, see the note for 1973 in the table on output at Ta-kang. The surce reporting
Sheng-li's total production, 1964-73, mistakenly says 16.8 "percent of"; obviously it should
read 16.8 "times" (FBIS, 4 Dec 1974, S-7).

1974: Output increased 16 Percent In 1974 (FBIS, 7 Jan 1975, G-10).

Output at Karamai Oilfteld
Metric tons Metric tons

1957 ---------------------- 50, 000 1966 ---------------------- _________
1958 --------- ------------- 250, 000 1967 ---------------------- ---------
1959 (plan)---------------- 600,000 .1968 ---------------------- ---------
1960 ---------------------- --------- 1969 ---------------------- 323,000
1961 ---------------------- --------- 1970 ---------------------- 384,000
1962 ---------------------- 201,000 1971 ---------------------- 503,000
1963 ---------------------- --------- 1972 -_____________ 604,000
1964 ---------------------- --------- 1973 -___________________ 725,000
1965 ---------------------- 523,000 1974 ----------- ____________1,036,000

Sources and derivation:
1957: Of the 94,000 tons produced In Sinkiing (Nal-ruenn Chen. Chinese Economic Sta-

tietic, p. 204), some 50,000 were produced at Karamal. Tu-shan-tzu produced 100,000 tons
in 1952 (JMJP, 14 Jan 1956) and probably no more than 40,000-50,000 in 1957.

1958: Sinkiang produced 350,000 tons in 1958 (Chen, op. cit., p. 204) ; assuming Tu-
shan-tzu produced no more than 100,000 tons, Karamal produced approximately 250,000
tons.

1959: SCMP, 2132, 6 Nov 1959, p 27ff. It Is assumed that most of the planned 670,000
tons for Sinkiang would be produced at Karamal.

1962: Estimated on the basis of the figure for 1965 and the statement that output in
1965 was 2.6 times (presumably) that in 1962; reported in NCNA, Urumchi, 28 Apr 1966
in SCMP. 3689, 28 Apr 1966, p. 20.

1965: Estimated on the basis of the statement that daily output at year-end 1974 was
200 percent higher than in 1965 (FBIS, 17 Dec 1974, M-5). The rate of output-on an
annual basis-at year-end 1974 is estimated at 1,569,000 tons.

1969: Based on the 1970 output estimate and the report that output in the first half
of 1970 was up 18.9 percent (FBIS, 6 Aug 1970, H-1).

1970: Based on the 1971 output estimate and the report that plan tasks were fulfilled
91 days early, Implying a 24.9 percent overfulfillment of plan (Urumehl, Sinkiang Regional
Service, 30 Dec 1971). Assuming the plan called for, say, a 5 percent increase, then output
In 1971 was 31.1 percent above 1970.

1971: Based on output estimate for 1972 and assumed 20 percent growth In 1972.
1972: Based on output estimate for 1973 and assumed 20 percent growth in 1973.
1974: Derived from data in FBIS, 17 Dec 1974, M-5; FBIS. 30 Aug 1974, M-2; FBIS,

19 Sep 1974, M-1; Urumchi, Sinkiang Regional Service, 16 Dec 1974.

Output at Tsaidam Basin Fields

Metric tone Metric tons
1958 ------------------------ 30,000 1971 ------------------------ 180,000
1965 -___________________ 127,000 1972 ------------------------ 320,000
1969 ------------------------ 160,000 1973 -_______________ 442,000
1970 ------------------------ _165,000 1974 ------------------------ 530,000

Sources and derivation:
1958: Wu Yuan-lI, Economic Development and the Use of Energy Resources in Com-

munist China, p. 182.
1965: Output reportedly "Increased year after year" (FBIS, 17 Sep 1971, H-3) during

1965-71; the figure for 1965 is based on an assumed annual growth rate of 0 percent,
1965-71, (as per 1969-71) and the output figure estimated for 1971.

1969: Output in 1970 was reported as 3 percent more than in 1969 (FBIS, 17 Sep 1971,
H-3).

1970-71: At Leng-hu, which produces most of the oil produced In the basin, Increased
output from old wells raised output by 10,000 tons during the first 8 months of 1971
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(JMJP, 13 Oct. 1971, p. 2. If we assume that Increased output from old wells at Leng-hu
raised total output 15,000 tons for all of 1971, and that this increase accounted for all of
the reported 9.1 percent Increase reported In 1971 (for 8 months, FBIS, 17 Sep 71, H-3),
then total output for the basin In 1970 was approximately 165,000 tons and 180,000 tons in
1971-when it reportedly hit an "all-time high". This is roughly consistent with the state-
ment that "added output of old wells is equivalent to one-tenth of the annual output for the
whole basin", reported in FBIS, 17 Mar 1973, B-2.

1972: Output in 1972 was reported as twice that of 1969 (JMJP, 12 Mar 1973 in
CMP-SCMP-73-12, p. 126).

1973: At the 8 month mark, output was 15 percent above plan (Peking, Chunp-kuo Hmin-
ween, 6 Oct 73, p. 2) ; assuming that the planned Increase was 20 percent (sllchtly less than
the 26 percent average annual rate for 1964-72 and the national rate of 26.7 percent for
1973), then output would have increased approximately 38 percent In 1973.

1974: Assumed to grow at same rate as national output-i.e., 20 percent.

Output at Yu-men Oilfield

Metric tone
1939 ---------------------- 420
1940 ---------------------- 1,353
1941 ---------------------- 11,856
1942 ---------------------- 46,518
1943 ---------------------- 61,219
1944 ---------------------- 69,153
1945 ---------------------- 66, 060
1946 ---------------------- 88,647
1947 _______________ ---------
1948 ---------------------- 77,920
1949 ---------------------- 65,137
1950- ---------------- ---------
1951 -- ------- --
1952 ---------------------- 142,649
1953 (planned) ------------- 198,282
1954 _ ---------
1955 ---------------------- 413,700
1956 ---------------------- 533,235

Metrio tone
1957 ---------------------- 755,381
1958 --------------------- 1, 002,391
1959 --------------------- 1, 337,190
1960 ---------------------- 1,700,000
1961 ---------------------- 1,600,000
1962 _ ---------
1963 - -
1964 _ ---------
1965 - 412,000
1966 --------------------- --
1967 _ ---------
1968 -------- --
1969 ---------------------- 419,000
1970 ---------------------- 490,000
1971 ---------------------- 544,000
1972 ---------------------- 620,000
1973 ---------------------- 676,000
1974 ---------------------- 710,000

Sources and derivation:
1939-42: Tzu-yuan Wei-yuan-hui Chi-k'an (National Resources Commission Quarterly),

Vol. I, No. 4, 1942.
1943-46: Hong Kong Wen Hui Pao, 8 (or 15) August 1949.
1948: Kaneu Jih-pao, 1 Jan 1958, p. 2.
1949: Zukai Chu ko ktu no Keizai, 20 Oct 1954.
1952: Kaneu Jlh-pao, 12 Jun 1958, p. 2.
1953: Zukai Chu ko ku no Kelzai, 20 Oct 1954.
1955: Jen-min Hua-pao (Peking), Jan 1956, reported that output In 1955 was "almost

three times 1952." I assume it was 2.9 times 1952.
1956: Kaneu Jih-pao, 12 Jun 1958, p. 2.
1957: Ibid.
1958: NCNA, 3 Jan 1959.
1959: Joint Publications Research Service (JPRS) : 8497, 26 Jun 1961, p. 18.
1960: Assumed to have increased by 25 percent, slightly less than the 33 percent of 1959.
1961: Assumed to have declined by 4 percent, the same decline shown by national crude

oil output.
1965: Derived from the estimate for 1971 and the statement that output In 1971 was 32

percent higher than that for 1965, reported In Peking Review, 5, 2 Feb 1973, p. 26.
1969: Estimated on the basis of a 17 percent Increase for 8 months In 1970; FBIS, 20 Oct

1970, H-1.
1970: Estimated on the basis of an 11 percent Increase in 1971 reported for Ya-erh-hsia:

Ching-chi Tao-pao, Hong Kong, 19 Jan 72, p. 21.
1971: Estimated on the basis of the 14 percent output growth at the Shih-yu-kou field In

1972 (assuming a planned output increase of 5 percent), BBC, SWB, FE, W697, A-8, 1 Nov.
1972.

1972: Eastern Horizon, Vol. XII, No. 6, 1973, p. 21.
1973: FBIS, 17 Aug. 73, H-1 reported that output for the first half year was 4 percent

over plan; assuming the plan called for 4.7 percent increase in output (the rate achieved
In 1965-71), then actual output would be 9 percent above that of first-half 1972. The 9 per-
fraction of the plan to be attained In 7 months) equals 1.063, the plan called for an output
In 1973 "increased by more than 10 times compared with that before liberation." The
figure used here-676,000 tons-is 10.4 times output In 1949.

1974: At the end of July the oilfield had completed 62 percent of the annual plan-a 6
percent increase over the same 1973 period (FBIS, 11 Sep. 1974, Mt-1). Since 62 ÷58.3 (the
fraction of the plan to be attained in 7 months) equals 1.063. the plan called for an output
increase of only 1 percent or so. On this basis, and an announced 4 percent over plan for
8 months (FBIS, 8 Oct. 1974, M-3), I estimate that output in 1974 grew by 5 percent.
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APPENDIX B
SYNTHETIC OIL PRODUCTION IN 1974

Almost all of China's synthetic oil is produced in Fu-shun, Liaoning Province
and at Mao-ming in Kwangtung Province. The Fu-shun No. 1 plant produces at
most 2 million tons of oil from shale each year; ' Fu-shun No. 2 plant produces
another 800,000 tons.2 Mao-ming has a refining capacity of 2.5 million metric
tons,' but it processes only a nominal amount of shale oil-perhaps only 200,000-
300,000 tons yearly. Thus China's total production of synthetic oil in 1974 probably
did not exceed 3-3.5 million tons.

PETROLEUM CONSUMPTION

By Agriculture

Jen-min jih-pao, Apr. 14, 1960 ' indicates that 5 million horsepower of Internal
combustion engines in the agricultural sector would consume 2.4 million tons of
gasoline and diesel oil.

Each standard unit of tractor shown in table 4 is equal to 15 horsepower.
Expressing the tractor units given in table 4 in horsepower (a total of 0.369
million horsepower in 1957 and 7.275 million horsepower in 1973) and multiplying
by 0.48 tons gives the petroleum consumed by tractors in those 2 years-177,000
tons in 1957 and 3.492 million tons in 1973.

Applying the 0.48 ton figure to the data for pumps gives consumption figures
of 110,000 tons in 1957 and 7.2 million tons in 1973. Assuming that tractors and
pumps together accounted for almost all of the petroleum consumed by agricul-
ture in 1957 and 1973, then total petroleum consumption in agriculture was 287,000
tons in 1957 and 10.7 million tons in 1973. This was 8.7 percent and 17.8 percent
of total petroleum consumption in 1957 and 1973, respectively.

By Households

Niu Chung-huang, Wo-kuo ti-i wu-nien chi-hua shih-ch'i sheng-ch'an ho hsiao-fei
kuan-hsi, Peking, Ts'ai-cheng ching-chi she, 1959, p. 57 gives household consump-
tion of kerosene in 1957 as 190,000 tons-5.8 percent of total petroleum consump-
tion in that year.

By Transportation and Industry

Yuan-li Wu, in his Economic Development and the Use of Energy Resource,
in Communist China, New York, Praeger, 1963, p. 193, estimates that transporta-
tion and industry consumed approximately equal shares of the total petroleum
supply in 1960. If we arbitrarily assume that the military consumed 5 percent of
the petroleum supply, then the shares of transportation and industry can be
estimated at approximately 40 percent each in 1957.

By Military

Arbitrarily assumed to be 5 percent in 1957.

REFINING CAPACITY

The Chinese have never given an absolute figure for total refining capacity.
Some recent statements are:

(1) "The oil-refining capacity added during the period 1960-69 was 8 times
that (added) for the previous decade." 5

(2)"... China's oil-refining capacity in 1973 reached 3.7 times that of
1965.6

(3) "The present oil-refining capacity is nearly 4 times that of 1965."'

I FBIS. Mar. 18. 1974, G-3.
2 Hpdrocarbon Proceesing, April 1974, p. 107.
aKwoang-ming jih-pao, Oct. 19, 1971, p. 2, reported a 150 percent Increase in capacity

at Mao-ming. Initial capacity was 1 million tons (Yuan-li Wu, op. cit., p. 183) and no fur-
ther expansion occurred until the early 1970s.

'Translated in JPRS : 6389, Dec. 12, 1960, pp. 58-59.
FB I S. Sept. 5, 1973, B-11.

8 FBIS. Sept. 20 1974, E-5.
7 FBIS, Jan. 3, 1975, -10.



262

Assuming that 2 million tons of refining capacity were added in 1950-59,
capacity at the end of 1969 can be estimated at approximately 18 million tons.8
Given the nature of the data, this is no more than an approximation.

Capacity estimates for 1973 and 1974 can be derived by taking the latter
two statements and assuming (1) that China possessed the capacity to refine the
11.1 million tons of crude oil produced and imported in 1965, (2) that transporta-
tion and handling losses were 4 percent, and (3) that refineries ran at 89 per-
cent capacity. The figures derived are 44.4 million tons of capacity in 1973 and
47.4 million tons in 1974 (where "nearly 4" is 3.95).

TABLE 1.-CHINA'S PETROLEUM IMPORTS

[in thousands of metric tonsj

1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962

Total imports - 210 733 608 868 875 1,582 1, 732 1, 802 2,507 3,294 3, 296 3, 043 1,995
U.S.S.R.' -210 733 608 868 875 1,582 1,732 1, 802 2,507 3,048 2,963 2,928 1,856

Crude oil -378 397 380 672 636 568 --
P!oducts - - - - - - 1, 204 1, 335 1,422 1, 835 2, 412 2, 395 2,928 1,856

Albania:
Crude oil- 2 11 ' 21 3 56 3 105
Products -a---------------------------------------------------------------------------- 16

Romania: Products ------------------------------------------ 2 235 ' 312 2 59 218
Other:

Crude oil
Products --------

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Total imports - - 1,701 826 308 300 188 369 359 661 353 382 385 1,095
U.S.S.R.' - - 1,408 505 38 40 7 8 10.

Crude oil
Products - - 1,408 505 38 40 7 8 10 ----------------------------

Albania:
Crude oil . 3117 3158 4 (160) (160) (100) (160) (168) (176) (185) (194)(204) (214)
Products. - - - - - -- 3 48 3 77 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Romania: Products ' 128+ 6 86+ 7110 (108) '(81) (81) (81) 84 7i7 f88 (81i) (8i)
Other:

Crude oil- 9401 1097 - 11800
Products --------------------------------------- 12120 '3(100) (100) (100).

I Data for 1950-54 were derived from data in M. 1. Sladkovskiy, "Ocherki Ekonomicheskikh Otnosheniy SSR s Kitayem"
(Moscow, 1957) translated in JPRS: 1384-N, Mar. 23, 1959, pp. 26 and 56. Those for 1955-59 are from K. C. Yeh, ' Com-
munist China's Petroleum Situation," Rand Corp. memorandum RM-3160-PR, May 1962, p. 43. The remaining data were
taken from various issues of the U.S.S.R. "Trade Handbook."

3 "Petroleum Press Service," March 1965, p. 89.
a Republika Popullore e Shqiperise, Drejtoria e Statistikes, "Vjetari Statistikor i R. P. Sh 1965" (Tirane, 1965), p. 318.
4 No data are available for Albania after 1964. The closing of the Suez Canal in mid-1967 sharply curtailed both Albanian

and Romanian exports to China. For the years 1968-73, 1 assume that Albanian crude exports regained their previous peak
in 1968 and increased by 5 percent annually in subsequent years.

a"Suez Canal Report," 1963.
o "Suez Canal Report," 1964.
I Republica Socialists Romania, Directa Centrai. Statistica, "Comertul Exterior al Republicii Socialiste Romania

1973," p. 76
* Romania's exports to China during 1967-69 and 1973-74 are unavailable. The figure shown for those years is the

avrage of the figures for 1970-72.
9 United Arab Republic, Central Agency for Public Mobilisation and Statistics, "A.R.E. Foreign Trade 1970," p. 240.
10 United Arab Republic, Central Agency for Public Mubilisation and Statistics, "A.R.E. Foreign Trade 1971," p. 240.
"1 China apparently stepped up imports from the Middle East in 1974. In July an African tanker unloaded oil at Ch'an-

chiang in South China (FOIS, Sep. 24, 1974, H-I); in August the newly purchased T'ai-hu (formerly the Beauregard)
unloaded 60,000 tons of oil at Ch'an-chiang (FBIS, Sept. 12, 1974, H-fl). Assuming that China imported Middle Eastern oil
at the rate of 60,000 tons a month, imports from the Middle East would have been 720,000 tons in 1974. I have rounded
this up to 800,000 tons.

1 United Arab Republic, Central Agency for Public Mobilisation and Statistics, "Monthly Bulletin of Foreign Trade,
Janoary/Oncember 1968," p. 366.

'3Felowing the closing of the Suez Canal, China began to import small but growing quantities of crude and products from
the Middle East. I have arbitrarily set these unknown imports at 100,000 tons in those years when no other data are
available.

Note: Since the 1950's, China has also imported negligible quantities of various petroleum products from countries not
listed in the above table.

8 The Lan-chou refinery, which accounted for almost all of the capacity added In the
1950s, was planned to reach a capacity of 2-3 mtllion tons in 1959 (Wu, op. cit., p. 186).
However, in June 1957, it was reported that "Two years from now, when production goes
Into full swing, the Lan-chou refinery will process 1 million tons of crude oil annually"
(Chinese International Service, Peking. June 28 1957). Hence, It would appear that no

more than 2 million tons were added to capacity In 1950-59.
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TABLE 2.-CHINA: NATURAL GAS PRODUCTION

[in billions of cubic metersl

Total Szechwan Other

1957 --------------------------------------- 0.6 -------
1962---------------------------------------- 10.2 -------
1963 - - (11. 93)
1964 - - (13.96)
1965 -------------- (16. 34) -
1972---------------------------------------- 49.01 -------
1973-------------------------------- (55.76) (50.61) (15.15)
1974--------------------------------58.15-64.07 52. 28 5.87-11. 79

SOURCES AND DERIVATION
Szechwan:

1957: "Ti-li Chih-shih," 10,1958, p. 458. NCNA, Peking Oct. 25,1957, gives daily output at 1,800,000 ms(657,000,000
m3 on anannual basis); I assumethisto bethe rateasoftheendofthe3dquarterand use 600,000.000 m3forthe Year.

1962: NCNA, Ch'eng-tu, Oct. 7, 1963, in SCMP, 3078, p. 18, reported output in Szechwan as 17 times that of 1957.
1963-65: Estimated to grow at 17 percent annually, the average rate reported for 1965-72.
1972: NCNA, Ch'eng-tu, Sept. 16, 1973, reported that output in 1972 was 3 times that of 1965.
1973: Estimated to grow by 3.3 percent, the average rate for 1972-74.
1974: JMJP, Jan. 15, 1975, p. 3, reported thatoutput(in 1974) was 3.2times thatof 1965.

Other:
The estimating procedure for 1974 is somewhat convoluted; it should, however, give a minimal reasonable production

figure for production outside Szechwan.
National production of natural gas grew by "nearly" 15 percent in 1974 (FBIS, Jan. 3,1975, E-10). If we assume that

all of China's natural gas in 1973 was produced in Szechwan, then national output in 1974 would be at least 58.15 bem
(50.61 bcm growing by 14.9 percent-"nearly" 15 percent). Since we have an output figure for Szechwan in 1974, we
can subtract it from estimated national output to obtain production outside Szechwan. This gives a figure of 5.87 bcm-
a minimal figure, since we assumed no production outside Szechwan in 1973.

To derive a more reasonable figure, we proceed as follows: National output in 1974 was reported as more than
3 times that of 1965 (FBIS, Jan. 3, 1975, E-10). Arbitrarily assuming this to be 3.3 times, the average annual rate
of growth for 1965-74 was approximately 14 percent or roughly the same rate of growth as in Szechwan. If growth
(outside Szechwan) was 14 percent in 1974, then output (outside Szechwan in 1973 was 5.15 bem (5.87 bcm divided
by 1.14). Adding 5.15 bcm to the 50.61 bcm produced in Szechwan gives us a national total of 55.76 bcm for 1973.

Since national output grew by 14.9 percent ("nearly" 15 percent) in 1974, output In 1974 would be 64.07 bcm.
From this figure we arrive at a figure os 11.79 bem for areas outside Szechwan. This appears to be a more reasonable
figure than the 5.87 bcm which assumes no production outside Szechwan in 1973. Actual output outside Szechwan
in 1974 may lie between 5.87 bcm and 11.79 bcm, making national output between 58.15 bem and 64.07 bcm.

These estimates raise several questions. They imply that Szechwan produced, from natural gas alone, 15.2 percent
of the primary ener y produced in all of China. None of this is shipped outside theprovince. Szechwan industry produces
only 5 percent of the national industrial output; its population, on the other hand, accounts for about 11 percent of
the national total. Since Szechwan also produces some coal and hydroelectric power, and a small quantity of oil, by
implication a considerable portion of the gas "produced" is lost through leakages during transportation. The share
of natural gas of primary energy consumed, versus produced, probably is much smaller.

TABLE 3.-CHINA: MAJOR REFINERIES

Annual
capacity
(million Date

Refinery metric tons) reported

Ta-ch'ing -5.0 1974
Dairen - 5.0 1973
Fu-shun No. 2 ------------------------ ----------- 4.3 1974
Shanghai -- ---------- --------------------------------------------- 4.0 1974
Peking -3.5 1973
Sheng-li -------------------- 3. 5 1974
An-shan -2.5 1973
Mao-ming ---------------------------------------------------- 2.5 1974
Fu-shun No. 1 -2.0 1974
Ta-kang -. 6 1974
Tu-shan-tzu -1 1.0
Lan-chou X 2.0
Nanking -' 3.0.
Yu-men - 1.0
Nan-ch'ung - .3-

I Author's guess.



CHINA'S IRON AND STEEL INDUSTRY

By ALFRED H. USACK, JR., and JAMES D. EGAN

CONTENTS

Page
I. Summary and Conclusions -264

II. Introduction -265
III. Raw Materials Base -266

Iron Ore -268
Coking Coal -270
Scrap -272

IV. Development of the Steel Industry -273
Soviet Influence -273
The Leap Forward ------------------------ 274
China on Its Own -277

V. Current State of the Industry -278
Raw Materials ---- ---------------------- 278
Ironmaking -278
Steelmaking - 280
Steel finishing- 282

VI. Prospects ---- ------------------------------------ 284
Appendix. China: Major Iron and Steel Plants - -285

FIGURES

1. China: Major Iron and Steel Resources and Facilities- 267

TABLES

1. China: Production of Iron Ore, 1949-74 -269
2. China: Estimated Requirements for Coal and Coke by Iron and Steel

Industry, 1949-74 -271
3. China: Scrap Steel, 1949-74 -273
4. China: Production of Pig Iron, 1949-74 -275
5. China: Production of Crude Steel, 1949-74 -276
6. China: Foreign Trade in Iron and Steel Products, 1950-74 -279
7. China: Production and Consumption of Finished Steel, 1949-74 -283
8. China: Estimated Crude Steel Production at Major Iron and Steel

Plants, Selected Years, 1957-74 -285

I. SUMMARY AND CONCLUSIONS

In its first 25 years, the People's Republic of China has made rapid
progress in developing the key iron and steel industry. With the help
of the Soviet Union, a number of large iron and steel bases were de-
veloped in the 1950's. Since then, advances have been made on the
basis of China's own efforts and selective help from non-Communist
countries. Some new technology has been introduced-particularly the
basic oxygen furnace which has increased production efficiency-and
the quality and variety of steel products have improved. Annual pro-
duction of crude steel is now in the neighborhood of 25 million metric
tons, making China the sixth largest producer in the world.

China has the potential for a much larger iron and steel industry.
Three factors have been holding back development:

China's domestic resources of iron ore and coal, although plenti-
ful, are of a low quality and must be given special treatment.
Beneficiation technology, now in use in foreign countries, will

(264)
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enable the PRC to treat native materials and to ultimately operate
a large steel industry entirely on its own resources. However,
China has been very slow to invest in beneficiation. This has
seriously retarded iron production capabilities.

The Chinese had not yet trained a fully competent work force
when the Soviet technicians were withdrawn in 1960. They still
lack the organizational and technical expertise to provide a bal-
anced structure to the industry and to develop new techniques on
their own. Technical assistance has been provided by Western
countries and Japan but the unwillingness of the Chinese to accept
large numbers of foreign technicians has reduced its effectiveness.

Capital shortages in the general economy have led to imbalance
in the iron and steel industry. For example, the mining sector has
been allocated a minimum of capital forcing it to operate in a
labor-intensive fashion. That was adequate while the industry was
small but the industry has grown until the demand for ore can-
not be met without an infusion of capital. In fact, substantial
amounts of iron ore and pig iron have been imported in recent
years to meet demand. Finishing facilities also have not kept pace
with crude steel output, and a large tonnage of finished products
must be imported.

The Chinese are moving to correct these deficiencies, mostly through
imports of modern capital equipment. Mining and ore beneficiating
equipment and a large steel finishing facility have been purchased in
the last few years.

Installation of this equipment will take several years, and demand
for steel products will meanwhile continue to rise. Therefore, the pres-
ent imbalances probably will persist through the 1970's, with output
rising at only a moderate rate. Beyond 1980, progress in the industry
will depend on how rapidly the PRC improves its own capability to
produce the needed machinery and equipment and how willing it is to
devote large amounts of foreign exchange to pay for steelmaking
equipment and technology.

II. INTRODUCTION

Although the Japanese and West Europeans had built iron and
steel plants in China, most of these were damaged or destroyed by the
time of the Communist takeover in 1949. More important, the facilities
had been built and managed by outsiders, so the Chinese had prac-
tically no experience when they undertook the task of building an
integrated iron and steel industry. The USSR provided a lot of help
in the 1950's but the premature withdrawal of Soviet technicians in
mid-1960 set the Chinese back a number of years. Since 1960, Mao's
great political and social campaigns have continued to interfere with
development of the industry.

Analysis of the industry is complicated by a dearth of information,
especially since 1960. We are particularly short of solid information on
the extent of resources and their development. Before 1958, Peking
released statistics on most economic sectors in various publications
but nowhere provided a comprehensive set of statistics or precise defi-
nitions of the statistics presented. The exaggerated statistics of the
Leap Forward era (1958-60) help to confuse the picture. Output dur-
ing this period, especially the product of the small plants, simply is
not comparable in quality to output before or after. The Chinese con-

51-174 0 - 75 - 18
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tinue to refer to the production statistics reported in the 1950's, and any
attempt to reconstruct Chinese series must take these figures into ac-
count. Practically no statistical information on the economy, includ-
ing the iron and steel industry, was released in the 1960's. Since 1970,
the Chinese have announced a few national statistics for steel which
have helped to clarify general trends in the industry.

This paper describes the development in the industry since 1959 and
provides a number of statistical series. It also discusses problems the

Chinese have in expanding and modernizing the industry and the al-
ternatives available for solving these problems.

Because raw material problems are particularly significant, we have
devoted the first section to their discussion. After a historical section,
we then discuss the main components of steel production and the prob-
lems of balanced growth. Comments on prospects for the next few
years complete the main text. An appendix describes the principal iron
and steel plants in China.

Abbreviations used in the footnotes in this paper are:
Abbreviation Reference

BBC, SWB----------------- British Broadcasting Corporation, Summary of
World Broadcasts, Part 3, The Far East,
Weekly Economic Report, Reading, England.

CMP-SCMP ---------------- China Mainland Press-Survey of China Main-
land Press, Hong Kong, USS Consulate Gen-
eral.

FBIS -------------------- Foreign Broadcast Information Service, Wash-
ington, D.C.

FBIS I_------------ . Foreign Broadcast Tn formation Service, Volume
I, People's Republic of China.

JrRS---------------------- Joint Publications Research Service, Washing-
ton, D.C.

NCNA --------------- . New China News Agency, Peking, and other
cities.

SCMP--------------------- Survey of China Mainland Press, Hong Kong,
U.S. Consulate General.

III. RAW MATERIALS BASE

The People's Republic of China has large resources of the basic raw
materials needed to become one of the world's largest steel producers.
Coal, iron ore, and limestone are found in widespread areas-the only
deficit area being southeast China. Large deposits of important alloy-
ing materials-manganese, molybdenum, vanadium, and tungsten-
also are available (see figure 1 for the distribution of major resources).

Resource weaknesses include the inferior quality of much of the coal
and iron ore and the dependence on imports for a large part of re-
quirements for cobalt, chromium, nickel, and steel scrap. Organiza-
tional and technological weaknesses have exacerbated China's resource
problems. In the 1950's, in their haste to increase production rapidly,
the Chinese failed to survey potential resources fully and major plants
were built in areas where resources were scarce. For example, the large
plant at Pao-t'ou was built at a location far away from suitable sup-
plies of coal. Inefficient organization and management led to waste
of resources and capital. Some sectors of the industry grew slower
than others, causing severe bottlenecks. Ore beneficiation in particular
was neglected despite the poor grade of Chinese ores. Shortages of
iron ore held back production of pig iron and the poor quality affected
efficiency of operations. And, delays in completion of steel finishing
facilities postponed full utilization of steel production capacity.
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Iron Ore

The PRC has large deposits of low-grade iron ore and a few small
deposits of high-grade ore. No precise quantification of these deposits,
based on an objective up-to-date survey, is available. Published figures
range from the pre-1949 estimate of 2 billion tons to the fantastic claim
of 100 billion tons made by the Chinese during the Great Leap For-
ward. In any event, reserves are sufficient for continued exploitation
well into the 21st century.

Nearly all the major iron mining areas are located north of the
Yang-tse. Deposits now being worked include those surrounding the
An-shan Iron and Steel Plant in Liaoning, the mines northwest of
Peking, the mines in the Pai-yun-o-po area north of Pao-t'ou, and the
mines near Ta-yeh and Ma-an-shan in the Yang-tse valley. Numerous
other iron ore deposits exist; the potential output from ore bodies in
Kansu, Kweichow, southern Szechwan, and Kwangtung is especially
great. Vast areas in China's hinterland have not been surveyed for
mineral resources of any type. Even if rich iron discoveries were made
in the near future, several years and generous doses of capital would be
needed before the industry would benefit.

Since 1952, the average grade of China's domestically mined iron
ore has generally fallen. The industry has had to turn increasingly to
deposits of low grade ore in order to increase production. During years
of normal growth, Peking has emphasized exploitation of high-grade
ore deposits and the average iron content has usually run over 40 per-
cent. This appears to have been the case during the rehabilitation
period of the early fifties and the retrenchment period of the early
sixties. In times of rapid expansion-for example, the Leap Forward
(1958-60) and the early 1970's-the average grade falls well below 40
percent iron content. Table 1 provides details.
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TABLE 1.-CHINA: PRODUCTION OF IRON ORE, 1949-74

Standard iron ore (55 percent) Average
Iron ore production (million tons) requirements (million tons) grade

- ?~~~~~~~~~~~~f oreLarge Small For pig Net mined7Year TotalI mines 2 mines a irons exports 0 Total 0 (percent)

1949 - 0. 589 0. 584 0. 005
1950----------- 2. 350
1951 -2. 703
1952 --- 4. 287
1953 -5.821
1954------- - 7. 229
1955 -9. 597 7. 614 1.983
1956 -15.484 12. 887 2. 597
1957 -17. 67 14. 14 3. 53
1958 -59.0 26.9 32. 1
1959 -83.0 43.0 40.0
1960 -100.0 57.0 43.0

1962 ------
1963-
1965 ---------- 383------------------------~~ ~~ ~ ~~~~~1962 5 ~~~~~38.3
1 967

1969 -48. 8 42.5 6.3
1970 -72.3 54.2 18.1
1971 -91. 1 65.8 25.3
1972 -103.4
1973 ------------------- 107.2
1974 ------------------- 999.

0. 504
1.956 0.20
2.296 .15
3.858 .36
4.468 .44
6.228 .50
7.744 .72
9.652 .81

11.872 .39
27.38 -. 10
41.0 -.01
55.0 -.08
17.6 - 33
17.6 .03
19.8 .04
23.8 .04
27.6 .22
33.2 .32
26.4 .25
30.8 .07
35.2 .02
44.0 -.03
54.2 .03
60.8
67.4
62.8 --

0.504 47.1
2.156 50. 5
2.446 49.8
4. 218 54.1
4.908 46.4
6.728 51.2
8.464 48. 5

10.462 37. 2
12. 262 38. 2
27.28 25.4
40.99 27.2
54.92 30.2
17.27 -
17.63
19.84 - - - - - -
23.84
27.82 40.0
33.52
26.65
30.87
35.22 39. 7
43.97 33.4
54.17 32.7

I Information was derived as follows:
1949-56--State Statistical Bureau, People's Republic of China, "Major Aspects of the Chinese Economy Through1956." Peking, pp. 14, 26 (translation).
1957-58--Calculated from increases of 30 and 100 times over 1949 as reported in JPRS 3754, Aug. 25, 1960, p. 3.1959-State Dispatch, Hong Kong, No. 272, Nov. 27, 1959.
1960-Based on 10-mo. figure reported in FBIS, Dec. 15, 1960, p. BBB5 (NCNA, Peking Dec. 13, 1960).1965-Calculated from assumed average grade of ore (above 1956-57 but well below 1949-55).1969-Based on 48 percent increase 1970 over 1969 reported in BBCSWB FE/W638/A/1, Sept. 8, 1971.1970-Increase of 26.1 percent for 1971 over 1970 (FBIS 1, Jan. 3, 1972, p. BIO-NCNA, Peking, Dec. 31, 1971).1971-Based on Ist quarter report that production in 1972 increased by 13.5 percent over 1971 (FBIS 1, May1972, p. B11-NCNA, Peking, May 1,1971). This figure seemed reasonable in light of increase in pig iron productionof 1 2percent for 1972.
1972-Peroduction wan 2.7 times an great as 1965 (CMP-SCMP-73-38, Sept. 1973-NCNA, Peking, Sept. 6. 1973).1973-Production was 2.8 times as great as 1965 ("Peking Review", Jan. 11, 1974, p. 21).
1974-Estimated that production declined by the same percentage as pig iron production.2 Information for production from large mines was derived as follows:
1949, 1955-56-It was assumed that production figures reported in Yen-Chin Pao, Peking, Oct 10, 1957, pp. 6-8were for large plants only.
1957-Estimated that large plants accounted for 80 percent of total production, about the same as that for 1955-56.1958-Production at large plants increased by 90 percent (SCMP No. 1949, Feb. 5, 1959, p. 8-NCNA, Peking,Jan. 30, 1959).
1959, 1969-71-Residual.
1960-Production at large mines increased by 4J in Ist 10 me (FBIS, Dec. 15, 1960, p. BBB5-NCNA, Peking,Dec. 13, 1960).

a Information for small plants was derived as follows:
1949, 1955-58,1960-Residual.
1959-Chou En-lai reported that small mines produced 20,000,000 tons of ore in the Ist half of 1959 (SCMP No.2100, Sept. 22, 1959, p. 17).
19 69-Output was 4 times as great in 1971 as in 1969 (FBIS 1, Sept. 29, 1972, p. B10-NCNA, Peking, Sept. 28,1972).
1970-Local mines produced 4 of the nations total output (FBIS 1, Sept 28, 1971, pp. B2-4-NCNA, Sept. 27,1971).
1971-Output was 40 percent above 1970 (FBIS 1, Jan. 3, 1972, p. BIO-NCNA, Peking, Dec. 31, 1971).

4 Approximately 2 tons of standard grade (55 percent iron content) ore are required to produce I ton of pig iron (1.82plus about 10 percent for loss).
a See table 6.
0 The sum of cols. 4 and 5. It is assumed that ore exported and imported is at standard grade.IExcept for 1965 where the figure is assumed, the grade is calculated by dividing total requirements of 55 percentstandard ore by actual production and multiplying by 0.55.
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Coking Coal

No information is available on the size of China's resources of cok-
ing coal. Huge deposits of bituminous coal consist mainly of gas coal
and weak coking coal. Only small amounts of good quality coking coal
are available.'

China's coking coal resources lie mainly in North and Northeast
China. Three of the major coking coal centers in the country-Fu-
shun, Hao-kang, and Kai-luan-were developed before 1949. Newly
expanded mines that produce sizable quantities of coking coal include
the Huai-nan Mline in Anhwei and the Ping-ting-shan Mine in Honan.
Some coking coal is produced in Southwest China near Chungking and
in eastern Yunnan and western Kweichow. The Shih-tsui-shan mine
in Ninghsia Autonomous Region is the major coking coal center in
Northwest China. Only small amounts of coking coal are available
in the coal-rich provinces of Shansi and Shensi. All types of coal are
in short supply in Southeast China.

According to a Soviet study of 1959, only 2.6 percent of the explored
coking coal seams produced coal that could be readily beneficiated, and
coal from 81.6 percent of the seams was difficult or very difficult to
beneficiate. The ash content of 80 percent of the seams was above 15
percent. The sulfur content of 50 percent of the seams was above 1
percent. Ordinarily sulfur content should be 11/4 percent or less and
ash content 8 percent or less for a good coking coal. Three-fourths of
the coal used for coking in 1958 consisted of gas coal or weak coking
coal.2

China has claimed significant breakthroughs in the use of anthracite
and local coals in the production of steel. For example, the Pao-t'ou
Steel Plant got its coal from as far as 1,000 miles away until means
of using local coals (both bituminous and anthracite) were developed.
Among the processes to reduce gas content and increase the mechani-
cal strength of coke are selective processing, blending, the introduc-
tion of additives, and rapid preheating. In some cases. the portion of
coking coal is said to have been reduced to 20 percent. The use of
mixed types of coal for coking, it is claimed. has doubled China's coal
resources for making coke.3 Despite these claims, China has been un-
willing or unable to export coking coal to Japan in recent years. The
continued launching of campaigns to substitute local coal for coking
coal in the chemical and steel industries also indicate that severe short-
ages of coking coal still exist.

1 See JPRS 5642, Oct. 13, 1960, pp. 28-62 for a description of the quality of China's
coal (article by Wang Yin-jen).

'.JPRS: 14, 738, Aug. 6, 1962, The Coal Industry of the People's Republic of China,
pp. 94-100.

3 See JPRS : 32.205. Sept. 20, 1965, pp. 10-11. JPRS: 29.968, MNay 7. 1965, pp. 9-13,
JPRS: 31,340, July 30, 1965, pp. 14-15 and JPRS: 33,283, Dec. 13, 1965.



TABLE 2.-CHINA: ESTIMATED REQUIREMENTS FOR COAL AND COKE BY IRON AND STEEL INDUSTRY, 1949-74

Requirements by modern plants Requirements by local plants
igioStn adPig iron StandardOte ra Total coke Total rawPig iron Cohe coal Raw coal production Cohe/ton C h Standard Other raw °require- coal require-production Coke/ton Coke coal Raw coal production Coke/ton Coke coal Raw coal coal needs ments menlo(million pie, iron (million (million (million (million pig iron (million (million (million (million (million (milliontonss)' (tons) 2 tons) toss) 4 tons) 0 tons)' ( toss) l tons) 5 tons) 9 tons) 9 tons) 10 tons) II tos 19

Year

(a) (b) (c) (d) (e) (f) (g) (h)

1949 . 0.23i
1950 .. 928
1951 1.056
1952. - - - - -- - - - - 1.812
1953 2.098
1954 2.940
1955 3. 688
1956 .4. 674
1957 5.786
1958 .9.53
1959 9.50
1960 13.75
1961 96.8
1962 8
1963 -9
1964 11
1965.-- - - - - - - - - - 12.6
1966 6. 15.4
1967. 12
1968 .14
1969 16.2
1970 18.1
1971.-- - - - - - - - - - 20.2
1972. - - - - - - - - - - 22.2
1973 .24.1
1974 .22.5

1.0 0.231
1.0 .928
1.0 1.056
1.0 1.812
.941 1.974
.893 2.625
.804 2.965
.791 3.697
.75 4.340
.75 7.15
.75 7.12
.75 10.31
.75 6.0
.74 5.9
.73 6.6
.72 7.9
.71 8.9
.70 10.8
.70 8.4
.70 9.8
.69 11.2
.68 12. 3
.67 13. 5
.66 14.7
.65 15.7
.65 14.6

0.35 0.69 0.021
1.39 2.78 .050
1.58 3. 17 .092
2.72 5.44 .117
2.96 5.92 .136
3.94 7.88 .174
4.45 8.90 .184
5.55 11.09 .152
6.51 13.02 .150

10.72 21.44 4. 16
10.69 21.38 11.00
15.47 30.94 13.75
9.0 18. 0 .8
8.9 17.8 .8
9.9 19.7 .9

11.8 23.6 .9
13.4 26.8 1.2
16.2 32.4 1.2
12.6 25.2 1.2
14.7 29.4 1.4
16.8 33.5 1.4
18.5 36.9 3.9
20.3 40.6 6.9
22.0 44.0 8.2
23.5 47.0 9.6
21.9 43.9 8.9

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
.95
.95
.9
.9

0.02 0.03 0.10
.05 .08 .22
.09 .14 .41
.12 .18 .53
.14 .20 .61
.17 .26 .78
.18 .28 .83
.15 .23 .68
.15 .22 .68

4. 16 6.24 20.80
11.00 16.50 52. 14
13.75 20.62 61.88

.8 1.2 3.6

.8 1.2 3.6

.9 1.4 4.0

.9 1.4 4.0
1.2 1.8 5.4
1.2 1.8 5.4
1.2 1.8 5.4
1.4 2.1 6.3
1.4 2.1 6.3
3.9 5.8 17.6
6.6 9.8 29.5
7.8 11.7 35.1
8.6 13.0 38.9
8.0 12.0 36.0

0.05 0.3 0.8
.17 1.0 3.2
.26 1.1 3.8
.40 1.9 6.4
.54 2.1 7.1
.64 2.8 9.3
.83 3.1 10.6

1.28 3.8 13. 1
1.50 4.5 15.2
3.79 11.3 46.0
4.83 18.1 78.3
6.82 24.1 99. 6
2.4 6.8 24. 0
2.4 6. 7 23. 82. 7 7. 5 26 5 t0
3.2 8.8 30.8 -1
3.8 10.1 36.0
4.5 12.0 42.3
3.6 9.6 34. 2
4.2 11.2 39.9
4.8 12.6 44.6
5.3 16.2 59.8
6.3 20.1 76.4
6.9 22.4 85.9
7.6 24.3 93.5
7. 1 22. 6 87. 0

' See table 4. Figures for 1957, 1961-64, and 1966-68 are rough estimates, 3 Col. h times 1.5 (see note 4 above). Derived from unrounded data.'Data for 1952-56 are from W (footnote 4o i test), and the remainder of the data are estimates ' Col. i times 3except in 1958 and 1959; itis estimated that about 1times as much coal is requiredbased on a variety of ino ormation available for individual plants per ton of standard coal as for modern plants because most of the coal that is mined locally is of poorera Col. a ti mes cot1. b. Derived from unrounded data, grade and targor quantifies of waste materials mast be removed. For 1958 the figure of 5 tons of raw4 Col. c times 1.5, the approximate amount of standard coal needed to produce 1 ton of coke in the coal per ton of pig iron was cited by Wu (footnote 4 in text) on p. 257. Therefore, 3.33 tons of raw coalUSS R and other countries. Derived from unrounded data, were needed for each ton of standard coal. The 1959 figure is on extrapolation between 1958 and5 Col. d times 2. Based on amounts of raw coal to produce a ton of coke concentrate in China during 1960 or 3.16.1952-57 (Joint Publications Research Service, JPRS: 14, 738, August 14, 1962, p. 96-translation of K Data for 1949-60 are from Wu (footnote 4 in text) pp. 112-113. Figures for 1961-73 are derivedUgolnyn Pomy hienost'KilonkeeRespbliki by I. I. Bazhenov I A. Leonenko, anod A. K. by multiplying crude steel production (table 5) by 0.3, the approximate average requirements accord-KPPo Mp378383)- The figures varied from 1.8f to 2.14. Coke concentrate is ing to Wu.assued o beappoxiatel eqivalnt n hating value to standard coal (7,080 kilocalories per 1' Sum of cots. c and h. Rounded to nearest 100 000kilurambase onfacor 0 moe tan 09 sandrd loons of coal per too of concentrate in the USSR.) 1i2 Sum of cols. e, i, and k. Rounded to nearest foo,6oo.I mate. Figure probably considerably higher than those for modern plants except possibly in I Some products of washing such as midlings, fines, etc. are unsuitable for coke but can be used asearly period. f times col. g. Derived unrounded data. source of fuel. Thus part of the coal shown in colum n m is not really consum ed by the steel industry.7 Co~f imescolg. erivd fom uroudeddata.

W 0) W (1) (ml
> . \
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Use of poor grades of coking coal results in large losses in bene-
ficiation-about 50 percent of the coal is lost in the beneficiation proc-
ess. The losses are even higher when local coals are used in small iron
and steel plants. In 1958, for example, it was reported that five tons
of coal were required to produce one ton of pig iron in local plants.4

As a result of these large losses, huge quantities of raw coal are re-
quired by China's steel industry (see table 2). In 1974, for example,
the nearly 90 million tons of coal used in steel production represented
23 percent of China's total coal output. Since this coal includes some
of the highest quality coal produced in China, it comprises an even
larger portion of total output in terms of heat value.

Estimates of the amount of coke used in steelmaking also are shown
in table 2. Sizable quantities of coke are used in other metallurgical
sectors and in the chemical industry, especially for the production of
fertilizer. In addition, small amounts of coke are exported.

Scrap

The scarcity of iron and steel scrap has forced the Chinese to use
a relatively small proportion of scrap for each ton of steel produced.
Scrap consumption ordinarily amounts to about 45 percent of China's
crude steel output compared with 50 percent to 55 percent in the
United States.

About one-fourth of China's crude steel production frets trimmed
off and recycled as scrap during the finishing process. The PRC steel
industry needs nearly twice as much scrap as is generated by intra-
industry recycling (see table 3).

To help alleviate the scrap shortage the PRC has carried on a metal
collection campaign among the populace. The campaign has been pur-
sued almost continuously since 1952; in 1974 five million tons -were
collected. However. the domestic scrap potential is small because China
has not had a long span of industrialization in which to build up back-
logs of aged and discarded metal goods. This problem is compounded
by the shortage of both consumer and capital equipment in China,
which leads to long extensions of service life. As a result, the PRC
has turned to imports for part of its scrap needs.

A Mei-t'an Kung-peh. No. 22, pp. 3-4. November 1958, cited In Wu. Yuan-l1. Economic

Development and the Use of Energp Resources in Communist China, 1963, p. 257.
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TABLE 3.-CHINA: SCRAP STEEL, 1949-74

[In millions of tonsl

Generated in Total Total
Year finishing I Collected 2 domestic 3

Imports' consumed

195- -25---0.22- -----
1 512 - - - - - - - - -- - - - - - -2 -- - - - - ---. 2 -- --- -- -21951-2 . 21952-.24 0. 2 .4-

1953-.--------... 2828 .4 *7 7
1954-.--------- 46 .6 L.I -- L

1955---- 63 8 1. 4 1 4
1956 ----------- L------ 24 LB 2.2 - - 2. 2
1957--- 1 06 1 2 2. 3 2. 3
1958 - 2. 03 ,4 3.4 -3. 4
1959 -------------- 2. 7 L.6 4.3 - - 4. 3
1960------------------ 4. 0 LB 5.8 - - 5. 8
1961 - 2 2. 0 4. 0 -- 4.0
1962 -2 2. 2 4. 2 4. 2
1963- 2. 2 2. 4 4. 6 -- 4. 6
1964------------------ 2. 7 2.6 5.3 - - 5. 3
1965- 3.1 2. 8 5. 9 0 5. 9
1966- 3. 8 3. 0 6. 8 030 6. 8
1967 - 3 3. 2 6. 2 340 6. 5
1968------------------ 3. 5 3. 4 6.9 .070 7. 0
1969------------------ 4 3. 6 7. 6 .130 7. 7
1970 -4.4 3. 8 8. 2 .140 8. 3
1971------------------ 5. 6 4. 0 9.6 .340 9.9
1972 - 6.1 3'9 10. 0 3373 10. 4
1973- 6. 4 4. 6 II. 0 640 11 6
1974 -6. 0 4. 8 10. 8 300 1 1 I

I Crude steel production (table 5) minus finished steel production (table 7). The figures for 1958-60 are based on the
estimated amount of crude steel processed (8,130,000 tons in 1958, 19,800,000 tons in 1959 and 15,300,000 tons in 1960).
The remainder of crude steel produced probably was of such poor quality that it could not be converted into finished prod-
ucts. Small amounts of this poor quality steel may also have been turned to scrap though much of it was unuseable even for
scrap purposes.

2 The figures for 1972 and 1973 are total scrap generated minus scrap generated in finishing. A linear increase of 200,000
tons per year is estimated for the remaining years.3

The figures for 1972 and 17.. were reported in NCNA on Dec. 27, 1972 and Feb. 1, 1974, respectively. The remaining
figures are the sum of scrap generated in tnishing and old scrap collected.

4 Import figures are derived from statistical releases of trading partners.
0 Total scrap consumed equals total scrap generated plus imports. Scrap is assumed to have been consumed in the year

obtained.

IV. DEVELOPMENT OF THE STEEL INDUSTRY

Soviet Influence

The steel industry the Communists inherited in 1949 was in disarray.
From a high of 1,800,000 tons of pig iron and 900,000 tons of steel in
1943, production had slipped to 250,000 tons of pig iron and 160,000
tons of steel in 1949. Most of the major plants were idle. The Soviets
had taken away much of the machinery from mills in the Northeast
after WWII, and many other plants had been gutted during the civil
strife.

Immediately after the Communist takeover, the PRC began to re-
build its steel industry with the help of the U.S.S.R. Major recon-
struction was scheduled at the following facilities during the First
Five-Year Plan (1953-57):

Lai-Pin Manganese Mine in Kwangsi.
An-shan Iron and Steel Company.
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T'ang-shan Refractory Materials Plant.
Pen-ch'i Iron and Steel Co.'s Kuang-yuan Plant.
Ta-yeh Special Steel Works.
T'ai-yuan Iron and Steel Works.
Lung-yen Iron Mine.
Ma-an-shan Iron Mine.
Southwest Plant No. 101 (includes Tsun-i Manganese Mine).
Southwest Plant No. 102.

Major new construction projects included in the Plan were:
Wu-han Iron and Steel Co.
Fu-la-erh-chi Special Steel Plant.
Kirin Ferrous Alloy Plant.
Pao-t'ou Iron and Steel Co.
Jehol Vanadium-Titanium Plant.,

By 1952, production already had surpassed pre-Communist highs.
In 1957, output of pig iron was three times and output of steel was
four times output in 1952. Tables 4 and 5 present production of pig
iron and crude steel, 1949-74.

In addition to large increases in production: (a) productivity was
increased and input norms were reduced through improvements in
technology, (b) a wider variety of products was produced, and (c)
management was improved. The Soviet technicians were particularly
helpful in imparting their experience and in training the Chinese to
operate and manage the plants.

The Leap For7ward

Despite the marked progress in steel and other industrial branches,
Chairman Mao felt that growth could be even more. rapid, and in 1958
he launched the "Great Leap Forward". Small iron and steel plants
called "backyard furnaces" were built by the hundreds of thousands,
giving rise to exaggerated claims of huge increases in iron and steel
production. By late 1958 it became apparent that these plants were
using large amounts of valuable raw materials and labor to produce a
nearly useless product. By the end of 19.59 most of these plants had
been closed down and their production was no longer included in state
plans.

At the same time, small modern plants were introduced. Thousands
of these plants were built, and at their peak in 1959-60, they accounted
for as much as one-half of China's pig iron and a third of its steel.0

Though the the product from these plants was much higher in quality
than the output from the backyard furnaces. the quality still was not
good enough for many purposes. The main problem was the high con-
tent of impurities, especially sulfur caused mainly by the quality of the
coal and ore used. Additional problems were related to the high cost of
inputs, the shortages of skilled labor, and the huge transport costs.

In the meantime. the large modern sector of the industry continued
to expand. Installation of new equipment was speeded up and attempts
were made to speed up production by using equipment around the

GState Statistical Bureau, People's Republic of China, Major Aspects of the Chinese
EconomV Through 1956, Peking, p. 18 (translation).

For a fuller discussion of small plant programs see: Clark, M. Gardner, The Develop-
ment of China's Steel Industry and Soviet Technical Aid, Ithaca, New York. 1973; CIA
A (ER) 74-60, China: Role of Small Plants in Economic Development, MIay 1974.
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clock with practically no shutdowns for maintenance and repair. This,together with the introduction of poor grades of iron in the modernsteel plants, caused a reduction in quality of output and damage toequipment. Nevertheless, useful production from these plants did in-crease considerably, though not as much as the government announced.
The claimed increase in steel production from modern plants was morethan doubled from 5.35 million tons in 1957 to 12.75 million tons in1960.

TABLE 4.-CHINA: PRODUCTION OF PIG IRON, 1949-74

Production

Large Medium andYea r Total I plants' small plants a

1949 --- ----- ------- - - - - - - ---- ---------------------- 0. 252 0. 231 0. 021
1951 --------------------------------------- ---------------- 1.148 1.056 .0921.929 1.812 .1171954-----------------------------------------2.234 2.098 .136
1955------------------------------------------------3. 114 2.940 .1741956 -3.872 3.688 .1844.826 4.674 .152
958 ----------------------- ------------------ 13 69N 9 53A 4 N1 A1960-------------- 20. 50 9. 45 11. 051960 -------------------------------------- ------------- --- 27.50 13.75 13. 751961 --------------------------- 8.8 NA NA

1963 - ---- 8.---------------------------------- B.8 NA NA1964 - ------------------------------------------- 9.9 NA NA1965 - ------------ ------- ------- -------- ------- ----- - 11.9 NA NA1966------------------------ -- ----- 13. 8 12.6 1. 27-------- -------------------------------------------- 16.6 NA NA19687 ----- ------------- -------- 13.2 NA NA19698 -------------------------------------- 15.4 NA NA1970- 17.6 16.2 1.4197 -22.0 18.1 3.1972 --------- 27.1 20.2 6.91973----------------------------- 30.4 22.2 8. 21973 -33. 7 24.1 9.631.4 22. 5 8.9

I Total production of pig iron by year was derived as follows:
1949-50, 1952-58-"Ten Great Years," Foreign Languase Press, Peking, p. 95.1951-State Statistical Bureau, People's Republic of China, "Major Aspects of the Chinese Economy Through1956," Peking, p. 14 translationl.
1959-Reported in FBIS, Jan. 22, 1960. p. BBB3 (NCNA, Peking, Jan. 22, 1960).1960-Plan figure reported in FBIS, Mar. 31, 1960, p. BBB16 (NCNA, Peking, Mar. 30, 1960).1961-65, 1961-69-Calculated on the basis of pig iron production is equal to 1.1 times steel output (figure derivedfrom 1957 and 1960 large plant relationships as most of small plants were closed down during this period)1966-Pig iron production increased by 20 percent over 1965 (New York Times, Sept. 28, 1966, p. 5).1970-Based on reported 23 percent increase in 1971 over 1970 (FBIS 1, Jan. 3, 1972, p. B1O-NCNA, Peking,Dec. 31, 1971).
1971-Based on reported 12 percent increase in 1972 over 1971 ("Peking Review," Jan. 12, 1973, p. 9).1972-Production was 2.2 X 1965 (CMP-SCMP-73-38, September 1973-NCNA, Peking, Sept. 6, 1973).1973-74-Estimated on basis of ratio of pig iron production to steel production in 1972 (1.32 times) as small andlarge plant proportions estimated to be the same as in 1972.

2 Production from large plants is the difference between total production and that of small and medium plants.3 Estimates for small (locally administered) plants were derived as follows:l9 19-56-State Statistical Bureau, People's Republic of China, "Major Aspects of the Chinese Economy Through1956," Peking pp. 13, 43 (translation). Data are the sum of production froni plants not operated by the State. Figuresfor 1949-51 were calculated by using the same ratio of production to value of output as in 1952.1958-"Ten Great Years," Foreign Losguage Press, Peking, 1960, p. 95.1959-FBIS, Jan. 22, 1960, p. BBB7 (N CNA, Peking, Jan. 22, 1960).1960-Estimated that accounted for Hi of total or about the same as proportion in 1959.1956-Production in 1972 rose 6 times over 1965 (CMP-SCMP-73-38, September 1973, p. 10-NCNA, Peking,Sept. 6, 1973).
1969-Production in 1971 was 5 times that of 1969 (FBIS 1, Sept. 29, 1972, p. BIO-NCNA, Peking, Sept. 28, 1972).1970-Production in 1970 was 2.8 times that of 1969 (FBIS I, Dec. 17, 1970, p. B9-NCNA, Peking, Dec. 16, 1970)1971-Production increased by 19 percent in 1972 ("Peking Review," Jan. 12, 1973, p. 20).1972-Production was 27 percent of the national total ("Peuing Review," Oct 5,1973, p. 23).1973-Production increased by 17 percent over 1972 ("Peking Review," Jan. 11, 1974, p. 21).1974-Estimated that production declined by the same ratio as total production of pig iron.



276

TABLE 5.-CHINA: PRODUCTION OF CRUDE STEEL, 1949-74

Production (million tons)

Large Medium and
Year Total t plants' small plants'

1949 -0.158-
1950----------------------------- .606-----------------
1951 - -------. 8----------9-------------------------------- .896 -
1952 - -- 1.--- -- ------- I349-
1953 -- 1-.-7----------------------------- 1 774 --------------------------------
1954----------------------------- 2.225-----------------
1955----------------------------- 2.853-----------------
1956 -4.465-

1958 - 11.08 8.00 3. 08
1959 -13.35 8.63 4. 72
1960 -18.67 12.45 6.22
1961----------------------------- 8.0 ----------------

1963 -9.0
1964 -10----------------------- ------- I .8 --
1965 --------------------------- -12.5 12.0 .5
1966----------------------------- 15.0 ----------------
1967 -12.0--------- .4- -
1968----------------------------- 14.0 ----------------
1969 -- ------------------------------------ - 16.0 15.5 .5
1970 -- -------------------------------------- ----------- 17.8 16. 1 1. 7
1971------------------ 21.0 18.6 2.4
1972 ----------- 23.0 20.2 2. 8
1973 -25.5 22. 3 3. 2
1974 -23. 8 20.8 3.0

I Total production of crude steel by year was derived as follows:
1949-58-"Ten Great Years," Foreign Language Press, Peking, 1960, p.95.
1959-FBIS No. 15, Jan. 22. 1960, p. 08833.
1960-CMP-SCMP-73-38, September 1973, p. 100(NCNA, Peking, Sept. 6, 1973).
1961-62-Rough estimates based on known reductions at individual plants, closure of small plants, a slight rise in

1963, and little apparent change between 1961 and 1962.
1963-Mid-point of 8,000,000- to 10,000,000-ton range reported in Far Eastern Economic Review No. 7, vol. XLII!,

Feb. 13, 1964, p. 341.
1964-Increase of 20 percent (SCMP No. 3385, Jan. 26,1965, p. 22-NCNA, Peking, Jan. 21, 1965).
1965-Output in 1973 was reported to be more than double that of 1965 (Peking Review, No. 2, Jan. 11, 1974,

p. 21); than figure was no higher than 12.75. A somber at secondary seaurces gave a figure ot 12. Our estimate of 12.5
bills between the 2 giving an increase of 16 percent for 1965 over 1964 (industrial output increased by 20 percent) and
keeping 1966 output at a reasonable level.

1965-Production increased by more than 20 percent in the Ist 8 mo (FBIS 66 W10277-NCNA, Peking, Sept. 26,
1966).

1967-Japanese estimate reported in American Metal Market, July 25, 1968, p. 6.
1968-Interpolation, 1967 and 1969.
1969-Figure reported in Metal BulIletin, Mar. 5.1971, p. 30.
1970-Based on official statement that 1971 production cf 21,00C,000 tons was 18 percent above 1970 production

(FBIS I, Jan. 3, 1972. p. B10).
1971-Same source as for 1970, above.
1972-Figure reported in CMP-SCMFP 73-38, September 1973, p. 100 (NCNA, Peking, Sept. 6, 1973).
1973-Estimates nary usually between 25,000.000 and 26,000,000 tons. We use the mid-point between Japanese

report at 26,000,000 tons reported in Metal Bulletin, Jan. 24, 1974. and 25,000,000 tons reported an "China Trade
Report"' August 1974. Figure is consistent with information on increases of production at individual plants.

1974-Increase of 1.2 times ovler 1964 (FBIS I, Jon. 20, 1975, p. D21).
a Except where otherwise indicated, production from large plants is the difference between total production and that

of small and medium plants.
3 Information for small plants was obtained as follows:

1950-Large plant production wan reported as 8,000,000 tons and tntal an 11.08, thus small plant production was
3.08 (FBIS, Sept. 2. 1959, p. BBB1-NCNA, Peking, Sept. 1, 1959).

1959-FBIS, Jan. 22, 1960, p. 0007.
1960-Estimate that 'j of steel from small and medium plants; thus 12,450,000 tons was produced by large plants,

a figure that appears reasonable from production estimates for individual plants. (See table 8.)
1965-From 1965 to 1972, production nt steel by medium-sized and small plants rose 4 times (CMP-SCMP-73-38.

September 1973, p. 101-FiCNA, Peking, Sept. 6, 1073).
1969-Estimated that ratio of 1971 over 1969 (5 times) same as for pig iron (news from Hsinhua News Agency,

Oct 2, 1972, p. 6).
1970-Production increased by 40 percent in 1971 over 1970 (FBIS 1, Jan. 3, 1972, p. 810-NCNA, Peking, Dec

31, 1971).
1971-Production increased by 16 percent in 1972 over 1921 (Peking Review. Jan. 12, 1973, p. 20).
1972-Medium and small plants accounted for 12 percent of total output (Peking Review, Oct 5, 1973, p. 23).
1973-Increase of 17 percent (Peking Review, Jan. 11, 1974, p. 21).
1974-Estimate decline same as that for total production of steel.
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China on Its Own

In the retrenchment following the Leap Forward, almost all of the
small iron and steel plants were closed down. Production of steel fell
from 18.67 million tons in 1960 to 8 million tons in 1961.

The withdrawal of Soviet technicans in mid-1960 had a great impact
on the steel industry. Not only did 'the technicians leave the Chinese
with two major unfinished plants-Wu-han and Pao-t'ou-but they
also took with them the managerial and technical know-how that was
in extremely short supply. The Chinese were fortunate to have enough
Soviet-trained technicans and managers to repair the damages of the
Leap Forward, to keep major plants in operation, and to generally
finish the plants at Wu-han and Pao-t'ou. Shortages of finishing capac-
ity in these two new plants remain a problem to this day. To add to the
difficulties, the planners had failed to survey resources adequately. The
coal to be used at Pao-t'ou for example, proved inadequate for coking.
It took several years of experimentation before local coals could be
used as part of the coking mix.

In the period of comparatively moderate policy (1961-65) after
the Leap Forward, the Chinese began to look toward the West
for modern steel technology. Basic oxygen furnaces were imported
from Austria and air separation plants from Japan and other coun-
tries. The production of alloy steels was greatly increased by expansion
of electric steel capacity-mostly through imports of electric furnaces
from Japan.

By 1966, steel production had increased to 15 million tons, only 20
percent greater than production from modern plants in 1960 but of
much better quality and variety. Pao-t'ou and Wu-han were contribut-
ing a total of about 1.5 million 'tons to national production at that time.

The Cultural Revolution (1966-69) caused another downturn in steel
production, mainly because of coal shortages and transportation tie-
ups. Compared with the Leap Forward, the difficulties were minor and
temporary. Following the Cultural Revolution, steel production ex-
panded rapidly, reaching 25 million to 26 million tons in 1973. Part
of the expansion resulted from the reintroduction of small plants.
These plants were an improved version of the earlier small plants and
produced iron and steel mainly for local consumption. They used local
labor and raw materials to a great extent. When their demands on the
local labor supply threatened to damage agricultural production in
1971-72, the Chinese cut back on their construction and concentrated
on the improvement of existing small and large plants.

In 1974, production of steel apparently fell back, as the political
turmoil of the anti-Confucius campaign led to work stoppages at some
plants. Even without this campaign, however, production increases
would have fallen off. The industry was operating near peak capacity
at all levels; new capacity was not being added rapidly enough to con-
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tinue large production increases; and segments of the industry, for
example, finishing capacity and supplies of ore and scrap, were getting
out of balance.

In 1973-74, China contracted for a large steel-finishing facility to be
installed at Wu-han which will help to meet expansion needs in the
finishing sector in the late 1970's. In addition, the government has been
increasing investment in ore processing plants, coal and iron ore mines,
and coal beneficiating plants to improve the supply of raw materials
for the industry; thus far, purchases of foreign equipment play only a
small role in these investment projects.

V. CURRENT STATE OF THE INDUSTRY

Shortages of organizational skills, technical expertise, and capital
have held back the growth of nearly all sectors of the steel industry
and have contributed to major imbalances. The following discussion
describes the problems and the means by which they are being
confronted.

Raw Material

The inadequacy of China's iron ore and coal for direct charging into
ironmaking furnaces is the major stumbling block on China's path
to self-sufficiency in steel production. Heavy investment in coal and
iron ore beneficiation equipment was recommended by Soviet and
Western experts but Peking spurned their advice until more labor
intensive methods could be tried, for example, the backyard furnaces
of the Leap Forward. It is now evident that losses of efficiency in
blast furnaces charged with poor ore and coke are costing China more
than the beneficiation of these raw materials would cost.

China's policies of the 1960's and early 1970's have been taking the
industry further away from self-sifficiency in coke and iron ore. The
PRC must make a concerted effort if that trend is to be reversed. The
Chinese press reflects greater emphasis on the mining and ore process-
ing sector of the industry, and imports of coal and iron mining equip-
ment rose in 1973 and 1974. If Peking follows through on these efforts,
it may be able to catch up with the expanding need for blast furnace
feed materials in the early 1980's. In the meantime, the PRC will have
to import iron ore. China will probably not be driven to import coking
coal because it can make up shortages of top-quality coking coals
through the substitution of lower quality coals in the coking mix.

Ironmaking

Whereas China produced a surplus of pig iron for export through-
out the 1950's and 1960's, it has had to import pig iron in recent years.
(See table 6.) Growth in pig iron production has been insufficient to
match China's capacity to make steel and cast iron products.
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TABLE 6.-FOREIGN TRADE IN IRON AND STEEL PRODUCTS, 1950-74'

[in thousands of tonsl

Yea r

Iron Ore Pig iron Finished steel
Coke ScrapExports Imports exports Exports Imports imports ' Exports Imports

non
1950------------- 200----------- - 150----------1951 ------------ 150 ------------ 10--------. -----
1952 -- 360 --- 1501953------------- 440-------- - ---- 170---------------
1954 -500 --- 250 --- 301955 -720 --- 650 --- 501956 -0 810 20 600 .---- 2001957 630 240 - ( 200 --- 901950 - 30C 400 10 180 --- 1501959 -390 400 (') 170 -- - 1001960 -330 410 -- 220 --- 401961 -70 400 -- 230 --- 901962 -30-- () 180 -- - 1701963 -40 -(-a- ) 290
1964 -60 20 10 1,260 .1965-230 10 10 600 (i) 1001966 -320 -540-- 301967 -250 --- 230 3401968 -70 --- 50 ') 701969 9-20----------- 20 - Q( 130 1201 970 30 230 - ---- 13 0 11971--- 30-230-- 14 140 -----1972----- ~~ ---- --------------- 30 230 (0) 770 340

930 370 .19743 ---------- 1, 060 640194(preliminary) -------------------------- 1,000 300 -----

0
630
590
530
930
650
870
760
530

1, 650
730
780
230
190
230
370
720

1, 290
0, 600
1, 680
1, 770
2,150
2, 200
2,500
3, 100
3,000

I Estimates are based largely on trading statistics of China's trading partners. Figures are rounded to the nearest 10,000tons.
3'Ships purchased for demolition are excluded from some trading partner data.

Negligible.

Pig iron imports seem destined to continue to grow for the next
several years. China apparently is not accelerating the construction
of new blast furnaces. Although the press frequently announces pro-
duction increases achieved through improved blast furnace efficiency,
the Chinese have a long way to go before their blast furnaces produce
at Western standards of efficiency. Accordingly, China can attain con-
siderable production increases from existing blast furnace capacity
for several more years. While Chinese technicians are making progress
in improving the efficiency of blast furnace operation, the greatest
gain in iron production will be attributable to the use of better feed
materials through beneficiation of ore and coal. However, without
rapid new construction, pig iron capacity will not keep up with pro-
jected demand for pig iron through 1980.

For making pig iron, China has relied on two basic types of blast
furnaces-modern and native. Modern furnaces are based on Soviet
designs obtained during the 1950's. The USSR provided extensive
technical assistance and equipment both for the construction of many
furnaces and for the restoration of the furnaces in place at the time
of the Communist takeover. After the Soviet withdrawal, China con-
tinued to construct its blast furnaces according to the Soviet designs
with modifications for subsequent technological development. Con-
struction without Soviet help, however, has been slow and difficult.
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For example, construction of a furnace at the Wu-han Iron and Steel
Co. that had started during the Leap Forward was not completed
until 1969.

Though the Soviet-designed blast furnace has become somewhat
outdated, it is in many respects a well-built furnace. Modern instru-
mentation and automatic equipment have been added to most of the
larger furnaces and are gradually being installed at the smaller units.

China builds several standard sizes of modern blast furnaces. They
range from a small furnace with a volume of 55 cubic meters and a
designed annual capacity of about 25,000 tons to a large furnace with a
volume of 2,005 cubic meters and a capacity of more than 1 million tons.
More than two-thirds of China's pig iron capacity is in smaller blast
furnaces having less than 500,000 tons in annual capacity and less than
1,000 cubic meters of furnace volume. A number of the smaller units
are installed at medium-sized plants which together with small plants
produce nearly 30 percent of China's total pig iron output. (See
table 4.)

In addition to modern blast furnaces, the People's Republic has a
tiny, almost primitive furnace often referred to as a. native blast
furnace. It represents the lowest level of blast furnace technology.
The infamous backyard furnaces of the Leap Forward era were the
first native-style furnaces built. The present native blast furnaces are
scaled-down modern furnaces and are found mostly in rural areas.
Their capacities range from a few thousand tons to as high as 10,000
or 20,000 tons. Often they have been built from discarded equipment
and materials. Because of their small size and the low quality of their
construction, the native blast furnaces cannot effectively employ vari-
ous operating practices that have made the modern blast furnace more
productive. At best, they are partially mechanized and the low quality
iron produced can be refined into an ordinary steel. Much of the prod-
uct is converted to cast iron and used in simple agricultural imple-
ments for which better iron or steel is not essential. Native furnaces
probably comprise less than 10 percent of total pig iron capacity.

Steelmnaking

The making of crude steel is the strongest stage in the PRC iron
and steel industry. As for earlier stages, China's ironmakers and scrap
collectors cannot keep the steelmakers supplied with raw materials. As
for later stages, steel finishing mills can barely cope with the outflow
of crude steel.

China employs a wide variety of steelmaking equipment. Open-
hearth furnaces (OHF) comprise 60 to 70 percent of total capacity;
basic oxygen furnaces (BOF) comprise 15 to 25 percent: side blown
converters (SBC), 10 to 15 percent; and electric furnaces, 5 to 10
percent. Very little of China's steelmaking capacity employs modern
methods, but some of the outdated technologies offer special advan-
tages for China. For example, side-blown converters can be built
cheaply and require comparatively little skill to construct and operate;
they thus are well suited for the initial stages of industrialization in
outlying areas.

China is fortunate in its large commnittment to the open hearth
furnace. The OHF can accept a wide variety of charges of hot metal,
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cold pig iron, and scrap. This flexibility allows China to maintain
production while it undergoes rapid changes in industrial technology.

The open-hearth furnace was extensively used in the 1950's by the
.world's leading steel producers. In the 1950's China obtained substan-
tial Soviet and East European assistance in rebuilding and enlarging
the several OHF's built before 1949 and in constructing numerous
large, modern OHF's. After the Soviet withdrawal, China completed
several OHF's that-had been started at the Pao-t'ou and Wuhan Steel
Plants. Although China has released few details about its current
OHF operations, it has characterized them as "labor intensive", imply-
ing a minimum of mechanized operations.

The three integrated plants at An-shan, Wuhan, and Pao-t'ou almost
exclusively rely on OHF's and account for the bulk of China's open-
hearth capacity. Their combined annual capacity amounts to about
10 million tons. Almost all of the nearly 40 units at these plants are
at least 200 tons in size. The largest are 500-ton OHF's with an orig-
inally designed annual capacity of 450,000 to 500,000 tons, a size which
compares favorably with the largest OHF's in the U.S. and U.S.S.R.
Several other plants have smaller OHF's, some as small as 25 and 50
tons. China has expanded the productivity of its OHF's by such means
as increasing labor efficiency and improving maintenance practices.
Probably more important is-the introduction of oxygen injection. Ex-
perimentation with oxygen injection began at the two OHF's in
Shanghai in 1970 and reportedly resulted in an increase of 20 percent
in output by March 1972.7

During the Leap Forward construction of OHF's lagged behind
steelmaking needs and the Chinese adopted a supplemental, crash
program to build hundreds of small side-blown converters (SBC).
The SBC is the standard steelmaking furnace for the local plants;
many were also built in the larger, centrally controlled iron and steel
plants. After the collapse of the Leap Forward, most SBC's were
closed down until the late 1960's when many were restored. The SBC
with its quick startup time and low capital costs successfully expanded
steel output; nonetheless, the SBC is a generally outmoded and ineffi-
cient steelmaking process which yields only mediocre quality steel.
Even at small plants the SBC has a limited future because it does not
adequately remove sulfur and other impurities found in the low-quality
ores available to these plants.

China has been slow to introduce the basic oxygen process which in
the last .two decades has come to dominate steelmaking in the most
advanced steelmaking countries. In part this was because the U.S.S.R.
had only just begun to provide assistance in building BOF's for China
when it withdrew its technicians. By the mid-1960's, China completed
its first BOF's-3 small, 30-ton furnaces with a combined annual
capacity of 500,000 tons-at the Shih-ching-shan Iron and Steel Plant
in Peking.8 China had to rely on foreign suppliers for some of the
more advanced or complex equipment, in particular large air separa-
tion plants, computers, and steel analysing instruments. Continued
imports of such auxiliary equipment indicates that China has built
several other BOFs, some of which are larger. In 1970 China built a

7 Kuang-ming Jih-pao, Peking, July 17, 1972, p. 4.
a Jen-min Jih-pao, Peking, June 15, 1965.

51-174 0- 75 - 19
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120-ton BOF at the Shanghai No. 1 Steel Works.9 Two 55-ton BOF's,
including an air separation plant purchased from Austria in 1965,
probably also were completed around 1970.

China can be expected to build its next BOF's at the Wuhan Iron
and Steel Plant. The W'uhan finishing mill that is being imported from
Japan and West Germany includes a continuous slab caster. Because
the open hearth furnaces now used at Wuhan cannot provide the fre-
quent batches of molten steel needed to operate a continuous caster, a
BOF will be required. The new BOF will, in turn, require additional
blast furnaces because the BOF must have a steady supply of molten
iron.

Many small BOF's, ranging from 3 to 10 tons in size, have been
constructed at China's small and medium plants. These appear to be
little more than side-blown converters with the addition of an oxygen
lance and hood. They are important to local industry because the
quality of steel made in the small BOF's is far superior to that from
the SBC's.

China has greatly expanded its electric furnace (EF) capacity for
making high quality and specialty steels since 1949. During the 1950's
the PRC restored the EFs inherited from the Japanese occupation,
imported new EF's, and developed a modest capability for manufac-
turing its own EF's. China is still building EFs and enlarging existing
ones. Imports of conventional EF's have practically ceased. China's
interest in foreign technology during recent years has focused on
vacuum steel making and electron beam furnaces.

China's EF's on the whole are small and inefficient. They range up
to 20 tons in heat capacity, with most no larger than 10 tons. An indi-
cation of the generally poor efficiency of China's EF's is that an EF
shop in Shanghai was able to cut heat time in half and to get 10 times
the number of heats during each period between overhauls.10

The People's Republic can produce small qtiaiitities of a twide variety
of stainless steels, electrical steels, and even superalloys. The growing
volume of imports of these steels suggests that output is not growing
fast enough to keep up with expanding requirements. China will be
unable to attain self-sufficiency in specialty steels without extensive
foreign technical aid.

Steelfinishivng

The steelfinishing sector is inadequate to meet domestic needs, as
evidenced by the rise in finished steel imports during the past decade.
The demands on the sector are not so much for greater tonnage as for
better quality and variety of products. Finished steel production and
consumption are shown in table 7.

9 FBIS I, May 26 1970. p. C13.
10 China Pictorial, No. 1, January 1969, p. 17.
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TABLE 7.-CHINA: PRODUCTION AND CONSUMPTION OF FINISHED STEEL, 1949-74

Total pro- Ratio of
duction finished Net imports
(million steel to (million Consumption

Year tons)' crude steel
2 tons)3 (million tons)'

1949 -0. 123 0. 78 -- 0.123
1950 - --------------------------------------- .6 59 0. 63 .99
1951------------------------ .69 .77 .59 1. 28
1952 -------- 1.11 .82 .53 1. 64
1953 ---------------- - 1. 49 .84 .93 2. 42
1954 -1.77 .80 .62 2. 39
1955 -2. 22 .78 .82 3.04
1956 -3. 22 .72 .56 3. 78
1957 ------------------------ 4. 29 .80 .44 4.173
1958 - --------------------------------------- 6.10 .55 1.50 7. 60
1959 -------- 8.1 61 .63 8. 73
1960 -I 1. 3 .61 .,74 12. 04
1961 -6.0 .75 .14 6.14
1962 -6.0 .75 .02 6. 02
1963- 6. 8 .75 .23 7. 03
1964 ------------------------ 8.1 .75 .37 8. 47
1965 -9. 4 .75 .62 10. 02
1966 -11. 2 75 1. 29 12. 49
1967------------------- 9.0 75 1.60 10.60
1968 -10. 5 75 1. 68 12.18
1969 --- 12. 0 .75 1.65 13. 65
1970 -13. 4 .75 2.15 15. 55
1971- 15.4 .73 2.2 17.6
1972 ------------------------ 16.9 .73 2. 5 19.4
1973 --------------- - 19 1 .75 3.1 22.2
1974 -17. 8 .75 3.0 20. 8

I Data for total production were derived as follows:
1949, 1953-58--JPRS 3129, Mar. 29, 1960, p. 1.
1950-51-"Jen-min Jih-pao," Peking, Sep. 28, 1974. Index numbers were adjusted to accord with the 1952 and

1949 figures.
1952-"First Five-Year Plan for Development of the National Economy of the People's Republic of China in 1953-

57," Foreign Language Press, Peking, p. 48.
1959-By the end of September production had surpassed that for all of 1958 (FBIS, Oct. 20, 1959, p. BBB2-

NCNA, Peking, Oct. 16, 1959).
1960-Calculated by using same ratio of finished steel to crude steel as in 1959.
1961-65, 1967-70, 1973-74-Calculated by using 0.75 of total steel production.
1966-Increase of 20 percent over 1965 (New York Times, Sep. 28, 1966, p. 5).
1971-Increase of 15 percent over 1970 (FBIS I, Jan. 3, 1972, p. B14-NCNA, Peking, Dec. 31, 1971).
1972-Increase of 10 percent over 1971 (Peking Review, Jan. 12, 1973, p. 9).

2 Estimates for the ratio of finished steel to crude steel are calculated from production figures except for 1960 which Io
estimated to be the same as 1959 and for 196145, 1967-70, and 1973-74 which are assumed to be 0.75, the approximate
average ratio for those years excluding the leap forward years for which production data-are available.

3 See table 6.
' Calculation, total production plus net imports.

Finishing mills include a few large blooming and rail/structural
mills and a considerable number of small to medium-sized rod and bar,
plate, sheet, and welded and seamless tube mills. China has only a few
small continuous or semi-continuous sheet mills, tinplating, and gal-
*vanizing lines, a reflection of the deemphasis of consumer goods pro-
duction. Most mills are designed for hot-rolling, only a few for cold-
rolling. Extensive foundry and forging facilities have been built.

Most finishing mills have incorporated Soviet technology of the
1950's. This is true of equipment supplied by the U.S.S.R., and equip-
ment manufactured by Chinese machine-building plants using Soviet
designs. The U.S.S.R. appears to have provided soundly constructed
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and mechanized mills which matched the Soviet state-of-the-art at
that time. In at least one case, that of soaking pit technology, a Soviet
weakness was passed on to the Chinese. The PRC enthusiasm for con-
tinuous casting is probably due in large part to the opportunity that
this technology affords to circumvent the need for soaking pits. Con-
tinuous casting is one of the few technologies that China has advanced
on its own. Continuous casting machines were developed and built at
the Shih-ching-shan Iron and Steel Plant in Peking and at the Shang-
hai No. 3 Iron and Steel Plant. The Shanghai caster was built in 18
days during the Cultural Revolution and served as a prototype for
several other small installations around the country."1 Because they
were hastily built, frequent difficulties were encountered and these
continuous casters may never have attained smooth operation.

The Wuhan Iron and Steel Plant will be the focal point of progress
in China's steel industry during the remainder of the 1970's. The PRC
has contracted to import a steel finishing complex to be erected in
Wuhan by 1977. The equipment is being built by both Japanese and
West German companies for a total price of over $500 million. The
largest unit in the new complex will be a 1,700 millimeter hot strip
mill having a yearly capacity of 3 million tons. Also included will be
a continuous slab caster, an electrical sheet plant, a cold rolling mill,
and galvanizing and tinplating lines. The Chinese are breaking with
their usual policy by allowing Japanese and German technicians to
go to Wuhan to set up the new equipment.

The new Wuhan finishing mill will go a long way toward eliminating
China's need for imports of flat rolled steel. Even so, growth in demand
for finished steels will keep the PRC from becoming completely self-
sufficient in flat rolled steel by the end of the decade.

VI. PROSPECTS

China's iron and steel industry is moving toward dependence on
larger production units. Thus advances in capacity and output will
tend to come in discrete jumps. Imports of iron ore, pig iron, and
scrap will continue for at least 5 years, even assuming a crash pro-
gram to increase domestic production. In several areas, such as steel-
finishing, electric and basic oxygen steel furnaces, and ore beneficia-
tion, the Chinese must import foreign equipment and technology if
the steel industry is to modernize and regain internal balance.

The People's Republic has a choice between drifting toward greater
dependence on imports of raw, semifinished, and finished steel prod-
ucts, or stressing imports of equipment and technology to bring
domestic capabilities up to rising requirements. The former route
runs counter to Peking's long standing policy of self-reliance, so the
regime probably will opt for the latter choice. The latter policy runs
up against the demands on foreign exchange, which have been un-
usually pronounced in 1974 and early 1975. A further consideration
is that international raw material prices probably will mount faster
over the next decade than prices of machinery.

If China continues to make maximum use of domestically produced
and imported capital, by 1980 the steel industry could (a) resume
rapid growth, (b) restore internal balance, and (c) reduce its depend-

1 China Pictorial, No. 1, January 1969, p. 19.
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ence on imported raw materials. The alternative is increased depend-
ence on the outside world for the raw materials and finished products
of an industry critical for national power. In view of the stakes, we
anticipate a strong investment push in China's iron and steel industry.

APPENDIX

CHINA: MAJOR IRON AND STEEL PLANTS

* China has at least eight iron .and steel plants that produce 1 million tons or
more of steel annually (see table 8). An-shan continues to be the No. one plant
in China producing nearly 25 percent of national output. Shanghai has been
developing rapidly since 1965 and now produces more than 4 million tons. Next
most important are the plants begun with Soviet aid in the 1950's at Wuhan
and Pao-t'ou. The old Shih-ching-shan Plant in- Peking began to produce steel
in the late 1950's and has been greatly expanded since. Plants at Chungking,
T'ai-yuan, and Mla-an-shan round out the top eight.

The An-shan Iron and Steel- Complex was developed by the Japanese between
1915 and 1945 to take advantage of nearby resources of coking coal and iron ore.
By 1949, production at the plant was almost at a standstill. The Soviets had
removed much of the equipment following World War II, and the retreating
Nationalist Chinese destroyed -most of the remainder. After the Communist
takeover, the plant was quickly rebuilt with Soviet aid. By 1957, production had
surpassed the prewar peak; Expansion.and-modernization continue at the plant.
Silicon steel sheet in coils was produced for the first time in 1970 12 and the
eleventh large blast furnace was installed in 1972.Y

TABLE 8.-CHINA: ESTIMATED CRUDE STEEL PRODUCTION AT MAJOR IRON AND STEEL PLANTS,
SELECTED YEARS, 1957-74

[in millions of tonsl

Year

Plant or category 1957 1960 1965 1970 1972 1973

Modern plants:
An-shan' -2.9 5.4 4.3 4.5 5.3 5.9
Shanghai. 2 2.6 1.9 3.0 3.8 4. 2
Wuhan -0 .2 .9 1.4 1.7 1.8
Pao-t'ou'4-----------------0 .3 .5 LB0 L4 16
Peking-Shih-ching-shan --0 34 54 .7 1. 2 1.6
Chungking -. 4 11 1.0 .7 1L1 1.2
Ma-an-shan - Neg. .3 .4 .7 1. 1 1. 2
T'ai-yuan - .3 .5 .5 .5 LB 1.2

'Other modern plants -1.3 1.7 2.1 3.6 3.6 3.6

Total modern plants -5. 4 12.5 12.0 16. 1 20. 2 22. 3
Small plants 10 -Negi. 6.2 .5 1.7 2.8 3. 2

Total production -5.4 18.7 12.5 17.8 23.0 25.5

I An-shan:
1957-"China Reconstructs," May 1958.
1960-Based on production equipment available and technical coefficients derived from a number of sources.
1965, 1973-Based on increase of 1.6 million in 1973 over 1965 (Peiping "in-min Jih-pao," Apr. 9, 1974) and

minimum of 37 percent increase from 1965 to 1973 (FBIS 1, Feb. 19, 1975 p. L5-Shen-yang, Liaoning Provincial
Services, Feb. 9, 1975).

1972-Based on increase in national output, 1973 over 1972.
1970-Based-on percentage increases for 1972 over 1971 (8 month figure reported in Peiping, "Jen-min Jih-pao,"

Sept. t3, 1972) and 1971 over 1970 ("China Reconstructs," June 1972, p. 27).

1957-"Shanghai Kung-shang," No. 19-20, Oct. 5,1959, pp. 15-20.
- 1960-Kwoiyang, "Kweichow Jih-pao," Dec. 31, 1960, p. 4.

1972-Produced as much in A day as all of 1949 (5,233 tons)-Hon Kon "Wen-hui Pao," Jan. 5,1973, p. 3
* 1965-Production reported to be double 1965 in 1972-FBIS I, Feb. 13, 1973, p. C6.

1970-Worked backwards from 1971. Production for 1971 was 634 times 1949 output or 3,317,700 tons-FBIS 1,
Mar. 22, 1972, p. C2. Production for 1971 is estimated to have increased by about 10 percent over 1970.

1973-Same rate of increase as national total.
5 Wa-has:

1957-The plant began operations in 1958.

."China Reconatructa, February 1971, pp. 11-13.
7' Peking Review, Sept. 29, 1972, p. 10.
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5 Wu-han-Continued
1960 and 1965-Based on a number of visitor reports and on technical relationships in the industry.
1970-Diplomat who visited plant reported 1970 production figures.
1972-Steel output was at an all-time high and 88 percent above 1965 ("Economic Reporter," English supplement.

p. 24).
1973-Steel output was more than double 1965 "(China Reconstructs," May 1974, p. 38).

4 Pao-tou:
1957-Steel was first produced in 1960.
1960-Based on known addition of 2 open-hearths in 1959-60.
1965-Based on known capacity in 1966, estimate that this capocity was being fully utilized in that year, and re-

port that steel output increased by 107.5 percent in 1966 over 1965 in first 8 months (Peiping, "Jen-min Jih-pao,"
Sept. 24, 1966, p. 1).

1970-Estimate that plant regained 1966 production levels: no known increase in capacity.
1972-73-Based on capacity of equipment (2 oure-oxygen top-blown converters were added in 1970 according to

BBC, Summary of World Broadcasts, SWB/FE/W604/11, Jan. 13, 1971, and straight line interpolation for 1970-73.
& Peking-Shih-ching-shan:

1957-No known production of steel.
1960-Based on increase of 35.8 percent in first 10 months of 1960 over all of 1959 (NCNA, Nov. 6,1960) and 1959

estimate of production of 232,000 tons (NCNA, Sept. 10. 1959). Reported that 206,000 tons had been produced in first
8 months but this included production from primitive facilities which according to same source accounted for Y4 of
production in 1958.

1965-Production in 1974 was 10 times as great as national production in 1949 (158,000 tons) and 4 times as great
as in 1965 (FBIS 1, Jan. 28, 1975, p. K4). Theretore, production in 1965 was 395,000 tons.

1970-Production in 1970 was 68% above that of 1969 ( PRS 61407), 1969 was an all-time high (FBIS I, Dec. 20,
1971, p. F7), and 1972 production was 3 times that of 1966. Therefore, 1966 production was 400,000 and 1969 was esti-
mated as 410 000 tons. Production in 1970 then was 689,000 tons.

1972-JPRS 61407, Mar. 6,1974, (from "Nhan Dan," Dec. 17, 1973, p. 3).
1973-10 times national production in 1949 (FBIS i, June 26, 1974, p. E4-NCNA, Peking, June 22, 1974).

e Chuneking:
1957-Output in 1957 was YM of 1958 plan (BBC, Summary of World Broadcasts, SWB 326, July 17, 1958, p. 9).
1960-Based on increases reported for 1958 (Peking, "Jen-min Jih-pao," Apr. 25, 1959), the lst halt of 1959.

(FBIS, July 7, 1959, p. BBB7), and the 1st half of 1960 (Hankow, "Hupeh Jih-pao," Aug. 22, 1960, p. 4).
1965-Estimated that production near previous peak of 1.1 million tons (1960).
1970-Derived by using estimates of 1.0 percent increases in 1972-73 and 1971-72 and an increase of 41 percent

reported for Ist 11 months of 1971 (Chengtu, Szechwan Provincial Service, Dec. 19, 1971).
1973-Final planned output of plant ("Metal Bulletin", June 24, 1960, p. 1).

5 Ma-an-shan:
1957-"Metal Bulletin," Apr. 5, 1960, p. 9.
1966, 1970-Based on known equipment and given or estimated operating coefficients.
1965-Steel production increased by 76 percent in 1970 over 1965 (FBIS 1, Dec. 20, 1971, p. Cl.)
1972-Steel production in 1972 was 2.58 times that of 1965 (Peking, "Chung-kuo Hsin-wen " May 9, 1973, p. 3).
1973-Steel production increased by 14.5 percent in Ist quarter (FBIS 1, June 4, 1973, p. C12).

I T'ai-yuan:
Practically no information available for this plant but estimate sizeable (over I million tons) because of equipment

installed.
1957-Calculated: 1957 equals 22 times preliberation peak of 13,500 tons (FBIS 57 W 867, Peking, Aug. 11, 1957).
1960-Based on availability of equipment and estimated production coefficients.
1965-Estimate that attained previous peak level in 1966 and production in 1966 was 10 percent above 1965.
1970-Estimate slightly below previous peak level due to large increases reported for later years-53.5 percent in

1971 (T'ai-yuan, Shansi Provincial Service, Jan. 1, 1972).
1972-Probably another large increase-estimate 25 percent.
1973-Production up 32.3 percent in lst quarter and estimate 25 percent for year (Hong Kong, "Ching-chi Tao-pao,"

Apr. 11, 1973, p. 16).
7 Residual.
1t See table 5.

In contrast to An-shan, Shanghai was a minor producer of steel before the
Communist takeover. Rapid expansion began in the late 1950's and production
reached 2.6 million tons in 1960. The addition of top-blown oxygen converters
in 19660" and a vacuum degassing unit in 1972" helped boost production in
1971-73. The Shanghai complex which specializes mainly in steel production,
consists of as many as 10 individual plants. In 1965, only 270,000 tons of pig
iron were produced.'6 Some of the steelmaking capacity consists of electric
furnaces. Pig iron and scrap metal are shipped from other parts of China and
converted to finished steel products for use in the Shanghai area, particularly
in the city's thriving machinery industry.

Construction began on the Wu-han Iron and Steel plant in 1958. The first heat
of iron was produced by September of that year. By 1960, two, large blast
furnaces and one large open heartls furnace accounted for 1.2 million tons of
pig iron and about 165,000 tons of steel. The third large blast furnace was
completed in 1969 " and the fourth in 1970.00 In the meantime at least two more
open hearth units were added. Steel finishing capacity has been completed very
slowly at this plant. Mlost of the machinery that was to be provided by the
Soviet Union was never delivered and in the 1960's the Chinese were able to
provide only a few pieces of simple equipment. The problem probably will be

" China Reconatructs, Aprtl 1967, p. 21.
Is Peking Review, Nov. 16. 1973, p. 21.
06 Esttmate based on equipment known to exist at the plant at that time.
t7 Economic Reporter, April-June 1969, pp. 33-34.
so JPRS 54739, Dec. 17, 1971, p. 12.
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resolved only after the equipment purchased from Japan and West Germany
is delivered or sometime around 1978.

Construction at Pao-t'ou also began in 1958. Production of pig iron was
initiated in 1959 and of steel in 1960. This plant has been beset by problems of
obtaining suitable coal (see the section on coke, above). The installation of
equipment, especially rolling equipment, was greatly delayed by the withdrawal
of Soviet technicians. Expansion has continued, however-the plant now prob-
ably has three large blast furnaces and five open hearths. The last two converters
use pure oxygen in line with the latest technology.' 9 Improvements in ore
preparation in 1970 20 and the completion of a steel rail-beam mill in 1968 29
have helped to stimulate recent increases in output.

Before 1958, the Shih-ching-shan plant in Peking only produced pig iron. Even
by the mid-1960's steel production was only a third of pig iron production as
the pigs were shipped elsewhere for refining. Since 1969, the addition of several
open hearths has brought about an even balance between pig iron and steel
production. Also, another large blast furnace has been added in recent years.
Modern oxygen-fed equipment and rolling mills have been built at his plant,
and a new mine was opened in 1972 22 to provide iron ore. This plant is now
called the Capital Iron and Steel Plant.

The old Chungking plant developed by the Chinese Nationalists when they
retreated to Szechwan is producing at only a slightly higher rate than it did
in 1960 and 1965. Major expansion took place at this plant during the Leap
Forward partly through expansion and modernization of existing facilities and
partly by adding small blast furnaces for producing pig iron. Since 1960 further
modernization has taken place including the addition of a giant conveyor system
in 1965."3

The Ma-an-shan Steel Plant has gone from a small-scale plant to a large-scale
modern facility. In the late 1950's, a number of medium-sized blast furnaces and
open hearths were added. In a flurry of activity in the late 1960's, the plant was
transformed into one of the most modern steel facilities in the country. The
transformation included a great expansion of ore mining and beneficiating facil-
ities, which made the complex self-sufficient in ore production. Also, two con-
vertors were changed to pure-oxygen top-blown convertors; a limestone mine
was built; rolling mills were improved; and silicon steel was trial produced.
In 1971 alone, 10 major projects were started at the plant.'9 As a result pig iron
output is now nearly 2 million tons or 1/ times output in 1960, and steel output
has quadrupled over the same period.

The old steel facility at T'ai-yuan has been greatly expanded especially
through the addition of BOFs imported from Austria in the mid-1960's.'5 These
converters contributed to the estimated doubling of production in the 1970's. An
annealing furnace was added at the sheet steel rolling mill in 1973, which raised
the mills productivity by nearly 20 times.'9 Earlier, in 1970 a large sintering plant
was built.21 The plant apparently has cold rolling facilities to produce grain-
oriented silicon steel for the electrical equipment industry. In addition, pig iron
output has been increased through the renovation of at least one of the blast
furnaces.

Two other iron and steel plants might fit into the category of large plants.
One is the old Pen-chi plant in Northeast China. This plant produces more than
1.5 million tons of pig iron annually, but steel production is small, probably less
than 200,000 tons.' The other is a large plant that the Chinese claim has been
completed in the interiors possibly somewhere along the newly opened Ch'eng-
tu-K'un-ming railroad. Earlier reports claimed that large deposits of iron ore
are located near Hsi-ch'ang in southwest Szechwan Province and that coking
coal has been found near Hsuan-wei in Yunnan so the plant could be located

12 BBC, Summary of World Broadcasts, FE/W 604/A/11, Jan. 13, 1971 (NCNA, Peking,Jan. 3. 1971).
20 FBIS 1, Dec. 21, 1970, p. F3 (NCNA, Peking, Dec. 20, 1970).
21 Jen-min Jih-pao, Feb. 1. 1969. p. 1.
21 BBC. Summer,, of World Broadcasts, FE/W669/A/15, Apr. 19, 1972.
9' FBIS 65, B1112, (Chengtu, Mar. 21, 1965).
24 FBIS I, Apr. 7, 1972, p. Cl (NCNA, Peking, Apr. 7, 1972).
25 Far Eastern Economic Review, Mar. 23. 1967, p. 570.
2' Chung-kuo Hsin-wcen, Peking. Sept. 18. 1973, p. 6.
27 CMP-RCIUP 71-2- n 17 (NCN' Peking. M'r. 31. 1971).
29 Estimates of production of pig Iron and steel are based on the amount of equipment

available In 1965. and reports of expansion of facilities and Improvements In operating
efficiency since 1970.

' FBIS I, Dec. 28, 1973, p. B3 (NCNA. Peking, Dec. 27, 1973).
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somewhere near the Yunnan-Szechwan border. The Chinese have chosen not to
provide any details on the precise location or size of this facility.

Most noteworthy among the medium-sized modern plants are the plants at Fu-
la-erh-chi, Tang-shan, and Ta-yeh (Huang-shih). The Fu-la-erh-chi plant, an
electric furnace facility, is a major producer of high quality alloy steel. It was
one of the major Soviet-aid projects of the 1950's. The Tang-shan plant rapidly
approaching major plant status, produced 707,000 tons of steel in 1972 as com-
pared to only 239,000 tons in 1957.3 The Ta-yeh plant, located near the major iron
ore deposits in eastern Hupeh, was built up during the Leap Forward. Its pro-
duction probably amounts to 300,000-400,000 tons. Other medium-sized plants are
located at Canton, Chiang-yu, Dairen, Hsiang-tan, Hsuan-hua, K'un-ming, Shen-
yang, and Tientsin. (See figure 1.)

30 Chung-kuo H8in-wen, Peking, Sept. 10, 1973, p. 11.
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I. SUMMARY AND CONCLUSIONS

For nearly a quarter of a century, the People's Republic of China
has engaged in a series of programs aimed at establishing a telecom-
munications system that would meet the basic needs of the economy,
the government, and the armed forces. When the Communists achieved
power in 1949, they inherited a primitive and badly damaged tele-
communications system. For the next 3 years, the main task was to
restore the system to its former state to satisfy the most pressing com-
munications needs of the new government.

(289)
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By 1953, the Communists were prepared to expand the existing
system and to link the major provincial cities to Peking by open wire
trunklines. Substantial progress was made during the First Five-Year
Plan (1953-57), although the Chinese were heavily dependent on
Soviet and East European equipment and technology. In 1958, as
part of the euphoric Great Leap Forward, Peking announced a new
4-year plan to establish a modern telecommunications system. complete
with high-capacity microwave radio relay and coaxial cable trunk
routes. Shortages of material and equipment, the -withdrawal of Soviet
assistance in mid-1960, and the general collapse of the Leap Forward
forced the Chinese to postpone their highly ambitious program.

After a pause in the early 1960's, expansion of the telecommunica-
tions system was again given high priority.

Greater attention was given to the development of the electronics
industry. Complete plants for the production of electronic components
and test instrumentation were imported from the West. The Cultural
Revolution (1966-69) caused a sharp but short-lived cut in industrial
production. The adverse effect on the production of telecommunica-
tions equipment was temporary, and the technological improvement
and the expansion of the capacity of the electronics industry continued.

The most significant achievement during China's current Five-Year
Plan (1971-75) has been the construction of an arterial network of
long-distance telecommunications facilities to provide the transmis-
sion base for future increases in the flow of conventional and special-
ized telephone, telegraph, and video traffic. Other achievements during
this period have been the spread of radio, wire diffusion, and television
broadcasting facilities and the establishment of a nationwide television
network. This has been accomplished by substantial increases in the
production of radio and television receivers and wire loudspeakers.
Progress also has been made in augmenting both facsimile facilities
and automating conventional telegraph operations as well as in en-
larging and automating telephone exchanges. These achievements have
fulfilled China's basic needs for long-rangoe development of a domestic
telecommunications svstem.

Progress also has been made in developing China's international
telecommunications. Since 1972. three standard Intelsat ground sta-
tions have been purchased from the United States. A coaxial cable
link has been established between Canton and Hong Kong, and agree-
ment has been reached with a Japanese consortium to lay a coaxial
submarine cable from Shanghai to Japan. Efforts also are being made
to improve the quality of radiotelephone circuits and to expand inter-
national telecommunications by using the transit relay services offered
by major world telecommunications centers.

Despite these successes. China still has far to go before it can attain
a telecommunications capability comparable to Western systems. Tele-
phones continue to be in short supply. Telegraph service is limited by
the nature of the written language. Use of a numeric code partly
overcomes this problem, and the Chinese are starting to use computer-
controlled electrostatic printers and facsimile equipment. Plans are
also under way to introduce color television on a national scale even
though the black-and-white system is only narrowly developed. China
cannot solve its many telecommunications problems within the next
5 years unless an unparalleled effort is made to import large quanti-
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ties of costly Western equipment and technology. The more likely
course is moderate progress based on expanded domestic output of
telecommunications products and import of key products and equip-
ment for their manufacture.

II. HISTORICAL DEVELOPMENT

Rehabilitation (1949-52)

When the Communists seized control of the mainland in late 1949,
they took possession of the primitive war-damaged telecommunications
system established by the Nationalists. Effective service was limited
to Manchuria, to isolated sections around large coastal cities, and to a
few interior cites. Facilities included a heterogeneous mixture of ob-
solete equipment badly in need of repair. Capacity was too small and
service too undependable to meet the needs of the new government.

The immediate task of the newly formed Ministry of Posts and
Telecommunications (MPT) was to restore the existing system.
Primary goals included extension of coverage, improvement of service,
modernization of facilities, and training of technicians and skilled
communication operators. By 1952, the telecommunication system was
restored to the level reached in about 1936.

First Five-Year Plan (1953-57)

The principal objectives of the First Five-Year Plan were to estab-
lish communications links between Peking and major provincial points.
Long-distance open-wire telephone lines were strung between Peking
and most provincial capitals; point-to-point radio communications
service was improved; conference telephone service was introduced;
and domestic production of telecommunications equipment was in-
creased. Twelve-channel carrier equipment was introduced on some
trunk routes, and the principle of the four-stage radial link system was
adopted, using Peking as the center, for organizing the long-distance
telephone network.

In contrast to these achievements, the First Five-Year Plan period
was also an era of overzealousness and poor planning. For example,
the 1956 plan for agricultural development included the goal of build-
ing a broadcasting and telecommunications network throughout rural
China within 7 to 12 years. Similarly, the 12-year plan for the devel-
opment of science and technology was supposed to result in the devel-
opment of systems and equipment that match the most advanced world
standards. Notwithstanding these-grandiose plans, by the end of 1957,
China was still unable to meet the demand for long-distance telephone
service between principal cities. Many of the newly constructed main
lines suffered from shortages of circuits and poor connections. Intra-
province services were inadequate,.and new industrial centers were
not provided with adequate facilities.

Great Leap Forward (1958-60)

During the Great Leap Forward, the MPT planned a massive ex-
tension and improvement of national telecommunications facilities. An
important consideration in this period was the need to service mush-
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rooming industrial construction sites. A second factor was the urgent
need for improving the primitive telecommunications systems in the
countryside where huge agricultural communes were being established.
A third factor requiring improved telecommunications was the in-
creasing importance of the telephone conference as the most practical
device for coordinating government operations. Finally, the rapid
development of foreign relations called for expansion of international
communications links.

Following the successful initial 5-year plan, the government drew
up a Second Five-Year Plan for 1958-62. This plan was quickly super-
seded by the ill-fated attempt at instantaneous industrialization
known as the Great Leap Forward. Under the plan, telecommunica-
tions goals for the period included:

Laying underground cables along the principal long-distance
telecommunications routes,

Installing semiautomatic and automatic telephone-telegraph
exchange facilities in key communications centers,

Increasing the capacity of intracity telephone facilities,
Establishing microwave radio relay systems,
Increasing the number and power of point-to-point radio facil-

ities.
Substantially increasing the radio broadcasting and wire dif-

fusion networks, and
Establishing network television between major cities.

Telecommunications enterprises, according to Chinese claims, made
outstanding achievements during 1958. By the end of the year, there
was an increase of 72,000 kilometers of long-distance telephone lines,
and more than 288.900 kilometers of hsien (county) telephone lines
were set up. A total of 102,000 municipal telephones were installed,
and about 120,000 square meters of floor space for production were
constructed. The output of 1-, 3-, and 12-channel carrier equipment in-
creased; 60-channel and 240-channel microwave radio relay equipment
was reportedly in trial manufacture; 60-channel multiconductor cable
also was trial produced; and aluminum telephone wire was used for
the first time to conserve copper.

Similar achievements in telecommunications were reported in the
first half of 1959. During the latter half of the year, however, there
was a marked decline in such reporting. Accounts of shortages of mate-
rials and equipment began to appear in the Chinese press. The Soviet
technical experts, who had been instrumental in getting the program
off the ground, were summarily withdrawn in mid-1960, as a result
of the widening Sino-Soviet rift. Suddenly, most of the on-going tele-
communications projects came to halt in the general collapse of the
Leap Forward.

Readjuistment and Recovery (1961-65)

During the early 1960's, China revived its goal of a greatly expanded
and more reliable telecommunications system. This goal was reflected
in the expansion of the open-wire system, additional use of multichan-
nel carrier equipment, and increasing interest in wideband telecom-
munications. High-capacity coaxial cable was trial produced at the
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Shanghai Electrical Cable Plant. This cable was reportedly capable of
transmitting both telephone and television traffic simultaneously.
Without Soviet assistance, the Chinese had to rely on their own domes-
tic capabilities.

As the economy recovered in the mid-1960's, the government was
able to give greater attention to the development of the electronics
industry. Complete plants to produce electronic components and pro-
totype equipment began to be ordered from the West. Delegations of
Chinese telecommunications experts toured plants and transmission
facilities in Japan and Western Europe. They sought the latest tech-
nology in telephone exchange and transmission systems, coaxial and
microwave carrier systems, computers, facsimile transmission equip-
ment, and telex service.

Cultural Revolution (1966-69)

Once more, a period of political turbulence, the Cultural Revolu-
tion, put a crimp in the development of telecommunications. Imports
of equipment from the non-Communist world declined, and technical
exchanges were terminated.

Fourth Five-Year Plan (1971-75)

Following the winding down of the Cultural Revolution in 1969
and a transitional year, 1970, China reestablished regular economic
planning. Included in the new Fourth Five-Year Plan was a massive
effort to establish a modern telecommunications system to support ris-
ing economic and defense requirements. The construction program-
which has proceeded with startling speed-has a priority claim on
scarce resources, particularly products of the electronics industry. In
the 5 years since 1969, the Chinese have constructed a nationwide net-
work of wideband carrier telecommunications trunklines consisting
of both microwave radio relay and buried cable. The new system con-
nects Peking with most of the provincial' capitals and autonomous
regions. An early- benefit has-been the transmission of live -television
broadcasts from Peking to newly constructed provincial televison
networks.

The government also has taken steps to0 improve China's interna-
tional telecommunications. Three standard Intelsat ground stations
were purchased from the United States in 1972 for installation at
Peking and Shanghai; a nonstandard facility was imported from
Japan. A coaxial cable link has been established between Canton and
Hong Kong. And agreement has been reached with a Japanese con-
sortium to lay a submarine cable link from Shanghai to Kumamoto
in Japan.

Under a new policy of self-reliance, provinces and municipalities
were made responsible for providing the manpower and material
resources to develop local telecommunications systems. Numerous small
plants were built to assemble or produce a variety of telecommunica,
tions equipment and components. Thousands of peasants were pressed
into service to assist in construction of wire broadcasting and tele-
phone transmission lines. This use of local initiative and resources
has enabled China to more quickly flesh out the national telecommuni-
cations system.
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III. ORGANIZATION AND MANAGEMENT

Government and defense officials share control of China's telecom-
munication facilities and services under the general guidance of the
top Party leadership. Prime responsibility for the operation of the
major portion of communications facilities rests with the Ministry
of Posts and Telecommunications (MPT). Several specialized orga-
nizations have also developed communications networks to serve their
specific needs, for example, the Ministry of National Defense (MND)
and the Ministry of Foreign Affairs. Other special-purpose networks
serve weather, shipping, and news organizations. These networks have
a certain potential for common use in a national emergency, although
the precise degree of interconnection has not been revealed.

The MPT is broken down geographically in typical fashion by
province, special district. 'hsien, and municipality. Through this orga-
nizational structure. the AMPT conducts day-by-day operation of the
telecommunications system, trains operators and repairmen, produces
and distributes equipment. 'and performs basic telecommunications
research. The focal point is MPT headquarters at Peking. Since its
establishment in 1949, the headquarters has been reorganized several
times. In November 1969, the MAPT was abolished, its leaders purged,
and its role -assumed by a joint military-civilian control named the
General Telecommunications Administration (GTA), headed by
Chung Fu-hsiang, 'a former general in the PLA Signal Corps. In mid-
1973, the M`PT was reestablished with Chung designated as minister.

The functional bureaus are believed to include a Main Staff Office,
Long-Distance Telecommunications Bureau, Municipal Telecom-
munications Bureau, Confidential Communications Bureau, Capital
Construction Central Bureau, International Relations Bureau,
Planning and Finance Department, Accounts Department, Wage De-
partment, Cadres Department, and Technical Department. A General
Bureau of Telecommunications and a General Bureau of Postal Serv-
ices have also been reported since the revival of the MPT in mid-1973.

The People's Republic of China was admitted to the International
Telecommumications Union (ITU) in May 1972, following the ex-
pulsion of the Republic of China, and has subsequently taken an active
role in ITU proceedings ald has sent delegations to a number of ITU
conferences. Peking has not ye, .acome a. member of the 84-nation In-
ternational Telecommunications Satellite Organization (Intelsat),
which owns and operates the Intelsat system. China is a major user of
the Intelsat system, as is Taiwan, which still retains its membership.
In December 1973, China also became a member of the Asian Broad-
casting Union. Membership in other international telecommunication
organizations will follow as the need arises., provided political con-
siderations are not overriding.

IV. STATUS OF TRANsMIssION MEDIA

The telephone and telegraph system in China consist of an inte-
grated network of common user wirelines, multiconductor and coaxial
cable, point-to-point radio, and microwave radio relay. Most domestic
telephone and telegraph traffic passes over the wireline network.
Point-to-point radio is used for communications to remote areas, as a
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backup for the wireline network, and as the principal means for
handling international telephone and telegraph communications.
Multiconductor cable is used primarily for municipal telecommunica-
tions. Coaxial cable has only recently been deployed for use in long-
distance telecommunications; A wideband microwave radio relay net-
work is also in service and is being used for national television and
facsimile transmission.

Open Wirelines

The Chinese have made substantial progress in expanding both the
traffic-handling capability and the geographic coverage of the open
wireline network. The network boasted more than 4 million kilometers
of long-distance wire telephone lines at the end of 1974, an increase of
40 percent over 1965 and 15 times the length of the system in 1949.
Main trunk routes are equipped with carrier multiplex capable of pro-
viding 12 two-way voice channels on one wire pair. Many secondary
routes are equipped with a three-channel and one-channel voice carrier
system. In addition, subehannel multiplexing techniques and equip-
ment are in use on most lines to obtain from 4 to 16 telegraph circuits
on one voice-grade channel.

The long-distance open wireline network in China is based on the
"four-level converging radial system." The four levels are the inter-
province central, the intra-province central, the interhsien central,
and the intralsien central. The interprovince central bureaus are lo-
cated at most provincial capitals and major municipalities and are
linked to Peking and to one another by the main wireline trunk
routes. Major industrial centers, important harbors. and national de-
fense centers are also key subscribers to the trunkline network and
enjoy direct telecommunications service.

Production and installation of open-wire telephone lines continue
to be given a high priority in China. More than 60 wire and cable pro-
duction facilities exist, the largest in Harbin and Shanghai. Facilities
at these two locations manufacture copper and aluminum telephone
wire and multiconductor and coaxial cable. Together, they reportedly
produce as much as 10,000 metric tons of rough-drawn wire a month.
Steel and iron wire are produced in large quantities throughout
China and are generally used at the local level in rural telephone and
wire broadcasting networks.

AMulticonductor Cable

Multiconductor cable is widely used in China's municipal telecom-
munications as feeder lines and, to a lesser extent, in long-distance
telephone communications. Star-quad and loaded multiconductor
cable links have been installed between Peking and a few provincial
capitals, but high-frequency cross-talk has limited their usefulness as
a suitable telecommunications medium for long-haul circuits. Most of
China's multiconductor cable is produced at the Harbin and Shanghai
electric cable plants.

Coaxial Cable

Until recently, coaxial telecommunications cables were not widely
used in China. A 1962 reference indicates that the Shanghai Cable
Plant trial produced a coaxial cable capable of providing one tele-
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vision channel and 3,600 telephone channels. A Soviet prototype may
have been used, possibly a four-tube coaxial cable similar to that man-
ufactured in the U.S.S.R. Since 1969, the Chinese press has made fre-
quent references to underground cable projects. For example, in July
1973, a PLA unit was reported to have advanced its schedule for lay-
ing an underground cable in order not to hamper agriculture produc-
tion. Similar reports in October 1973 suggested that the laying of
multichannel coaxial cable was national in scope.

Submarine Cable

China has traditionally used domestically produced low-capacity
submarine cable to connect the mainland with manv of the islands
located along the coast. Recently, the Chinese have turned to Japan
for high-capacity 120-channel coaxial submarine cable for installa-
tion between Tientsin and Luta in the Po-hai Gulf. The purchase is
apparently part of an overall plan to link major cities by underwater
cable placed along the coastline and in riverbeds. China has con-
tracted with a Japanese shipbuilder to construct a cable-laying vessel
capable of handling coaxial submarine cable.

Point-to-Point Radio

The inadequacy of the wireline network in remote areas has led to
the use of point-to-point radio networks for the transmission of tele-
phone and telegraph traffic. Furthermore, when communications over
the wireline network are disrupted, point-to-point radio circuits may
provide the only telecommunications service available.

Microwave Radio Relay

Low-capacity (12- and 24-channel) microwave radio relay systems
manufactured in Eastern Europe and the Soviet Union have been
used in internal telecommunications since the late 1950's. Wideband
radio relay transmission systems are currently being deployed, as part
of the Fourth Five-Year Plan. The plan calls for establishing a na-
tionwide television network to link Peking with most provincial capi-
tals. This microwave radio relay network will eventually evolve into
China's major telecommunications trunk system. Until this wideband
radio relay system can be equipped with appropriate carrier multi-
plexing equipment, its primary use will be for television transmission.

Construction of the high-capacity microwave radio relay system
has proceeded at a rapid pace. In December 1971, the Chinese reported
that the October 1, 1970 National Day celebration was telecast and
relayed from Peking to 15 other provinces and autonomous regions
have reported receiving live television transmissions from Peking.
The microwave radio relay network probably covers more than 13.000
kilometers. Signals are transmitted through more than 260 microwave
repeater and terminal stations, assuming that the stations are spaced
at a standard distance of 50 kilometers.

The microwave radio relay system probably provides the Chinese
with a potential capacity of 600 to 960 channels of telephone traffic per
active radio frequency (RF) trunk channel. Because as many as five



297

RF trunk channels per route are common, such a microwave system
potentially can carry close to 5,000 telephone channels. Any of the
trunk channels can serve alternatively to carry television.

Telecommunications Media in Prospect

Although construction of a new wideband high-capacity system is
far from complete, China probably will advance into other areas of
modern telecommunications technology. Tropospheric scatter research
has apparently been under way since 1964. An article in a Chinese
journal in 1964 reflected knowledge of tropospheric scatter theory
equivalent to the U.S. state of the art at that time. The Chinese also
have shown an interest in low-capacity pulse code modulation (PCM).
Because China is in an early stage of deploying a wideband communi-
cations system, 24-channel PCM equipment would reduce the cost of
installing short-haul toll circuits or in adding local junction cable or
conduits in large cities. A domestic satellite communications network
also can be expected. The Chinese have been actively seeking test
instrumentation used in ground station operations. A Chinese scientist
who visited the United States in 1973 indicated that research was
being conducted on a communications satellite. Laser and millimeter
wave-guide research is under way in China and could have applica-
tions suitable for telecommunications transmission.

Carrier Multiplex Equipment

As with most countries, the Chinese have standardized 12-channel
and 3-channel carrier multiplex systems on open wirelines. If used
in combination, these systems will provide a total of 16 voice chan-
nels-including baseband-on one wire pair. The most often refer-
enced telephone multiplex equipment for open wirelines is the ZB
312 series. ZB 312-IV-type 12-channel group carrier equipment was
first produced in 1964 at the Shanghai Posts and Telecommunications
Equipment Plant. A ZB-316-type telegraph multiplexer was also
manufactured at the same facility and is used to obtain 16 telegraph
channels on a single voice-grade circuit. Transistorized versions of
this equipment are now being manufactured in China.

Despite the progress the Chinese have made in developing wide-
band transmission, the systems cannot operate at designed capacity
unless adequate multiplexing equipment is available. Except for a
limited amount of time division multiplexing equipment, most carrier-
equipped telephone channels in China employ the technique of fre-
quency division multiplexing (FDM). In 1958, a 24-channel carrier
FDM system was reportedly trial produced at the Peking Telecom-
munications Scientific Research Institute. The following year, the
Chinese announced the trial manufacture of a 60-channel FDM car-
rier system. Serial production of 60-channel FDM supergroup equip-
ment was apparently not begun until 1971.

Telephone Switching

Telephone switching in China is accomplished through a network
of regional branch offices located at various administrative levels. At

51-174 0 - 75 - 20
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present, there are about 3,000 local and toll telephone exchange offices
in the cities. Lower level telephone exchanges offices are estimated
to number at least 40,000.

There are about 5 million automatic lines in China, including poor-
quality private automatic exchange lines. The majority of these
lines are used in antiquated step-by-step exchanges, with only a
small percentage of common-control crossbar switching equipment.
Obsolete Soviet and East European technology is used in Chinese-
manufactured exchanges, most of which have a capacity of about 200
to 900 lines. In addition, China operates a large number of magneto-
type manual exchanges in small cities and rural areas.

Modern telephone switching equipment is essential for efficient
utilization of China's newly acquired high-capacity telecommunica-
tions transmission networks. China also is faced with a growing de-
mand for external telephone communications because of rapid ex-
pansion of foreign economic and diplomatic activities. In addition,
growing requirements for communcations by the armed forces are
in competition with civil requirements for use of local and toll switch-
ing facilities. In order to develop its growing subscriber communica-
tions, China must revamp much of the available switching capacity.

The government recognizes the limitations of its telephone switching
system and, since 1971, has sponsored the study of technology avail-
able in the non-Communist world. A thorough evaluation is called for
because the type of switching equipment used dictates what other
equipment can subsequently be added to the system. Chinese interest
in Western equipment and manufacturing facilities covers a variety
of electromechanical and electronic exchanges. The Chinese appar-
ently have not decided whether to go with crossbar or opt for the more
sophisticated electronic switching equipment. On the basis of previous
practice, the Chinese will probably import enough switching equip-
ment to meet most current needs and will satisfy future requirements
by importing a complete manufacturing facility.

V. TELECOMMUNICATION MODES AND SERVICES

Telephone and telegraph communications, including manual Morse,
automatic Morse, teleprinter, and facsimile are China's principal
modes of telecommunication. Telecommunications service ranges from
poor to good. Local service is generally poor. Long-distance service is
rapidly improving with the recent addition of modern transmission
systems. Further improvement is expected with the installation of
advanced switching equipment. In almost all provinces and municipal-
ities, an effort is now underway to expand available telephone and
telegraph service.

Telephone

Local and interurban telephone service is the major telecomunica-
tions service available in China. The system, with approximately 1
million telephone outlets, ranks low compared with the systems in
other large LDC's. Nonetheless, the system meets the basic needs of
the state, industry, and the armed forces. Even the minimal needs of
agriculture are now being met because of the quadrupling of rural
telephone outlets in the last decade. More than 98 percent of the
nation's communes now have telephone service.
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Approximately 80 percent of the nation's cities are now equipped
with automatic dial systems. The telephone numbering system re-
flects an expansion of urban services. Shanghai converted from a 5-
to a 6-digit number system in 1957; Peking in 1965. The capital
now has about 170,000 telephones. Eleven other major cities use a
5-digit numbering system, and a 4-digit system. Direct dialing serv-
ice started in October 1969 between Peking and Tientsin. This is
the only known long-distance dialing service available in China.

Telephones are installed on a priority basis according to the needs
of Party, military, government, industrial, and commune officials.
Some hotel rooms in large cities have telephones that can be connected
into the local telephone system. An increasing number of public pay
telephone booths are being installed in the larger cities-in public
parks, post offices, and shops, and on the main streets. Only highrank-
ing officials have phones in their private residences.

A common feature of the telephone service in China is the telephone
conference call. The extensive bureaucratic organization of Chinese
society requires a multitude of meetings to exchange information,
pass on instructions, spur lagging production, and coordinate papers.
Because China has few resources to spare, telephone conferences are
used in preference to time-consuming and costly gatherings.

Telegraph

The telegraph system has played second fiddle to the telephone
system. The wireline and point-to-point radio networks have pro-
vided only a small capacity, made even smaller by the use of Morse
transmissions over most of the circuits. In addition, telegraph opera-
tion is hampered by the complex nature of the written Chinese lan-
guage. To overcome this problem, the Chinese have adopted a numer-
ical 4-digit code, a time-consuming procedure involving both manual
encoding and decoding of the transmitted message.

With the exception of some recently imported West German tele-
printers, most of the telegraph transmission equipment in China is
obsolete. The most widely used teletype machines are the model 68,
the model 51, and the model 55. The model 68, a tape-perforating
teletype unit manufactured by Siemens of West Germany, was initi-
ally imported in 1957. The model 51 was first imported from East
Germany in 1955. The model 55 is manufactured in China and is an
adaption of various types of foreign equipment.

A major breakthrough in China's telegraph service was achieved
in 1969 with the trial production of an electrostatic telegraph printer.
The printer is equipped with a memory storage device and is able to
automatically convert a punched tape of 4-digit telegraphic code
directly into Chinese character text. The machine operates at a speed
of 1.500 characters a minute, 75 times the speed of manual decoding.
In addition, the Chinese announced in November 1974 the production
of their first electronic telegraph relaying machine.

Facsimile

The introduction of facsimile telegraph service is another attempt
by China to overcome the language problem in telegraph transmission.
Facsimile equipment allows the direct transmission of character text,
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copies of drawings, photographs, and newspaper items. During the
First Five-Year Plan, radio and wire facsimile service became avail-
able on many domestic and international telegraph circuits, using
mainly foreign-produced equipment. By September 1957, direct fac-
simile service was available between Peking and Shanghai, Canton,
Wu-han, Moscow, Berlin, Warsaw, New Delhi, and Stockholm.

Chinese development of low-speed facsimile equipment began in
1955. On April 21, 1956, the Chinese announced that facsimile tele-
graph equipment for transmitting Chinese characters was success-
fully completed in Chungking. Several months later, the Peking Tele-
graph Bureau was reported to be doing research on a simplified type
of black-and-white facsimile machine. Further data on facsimile trans-
mission appeared in July 1958, when the Peking Long Distance
Telecommunications Bureau announced the successful trial produc-
tion of a telefacsimile machine capable of transmitting a full page of
the People's Daily. Subsequently, the Chinese announced the develop-
ment of several simplified facsimile machines, the model 58-1, the
58-2, and the 58-3, for use in the rural areas. A facsimile telegraph
machine for color transmission was also trial produced in 1958.

In 1969, the Chinese announced the trial production of a new type
of facsimile transceiver. Described as the Tung Fang Hung No. 1
Model, the facsimile machine was reportedly capable of transmitting
a complete page of newsprint in 24 minutes. Possibly an improved
version of equipment that was initially designed in 1958, the facsimile
transceiver was used on October 1, 1969 for transmission of the Peo-
ple's Daily to China's remote provinces and autonomous regions. In
1972, the Chinese announced development of the Tung Fang Hung
No. 2 Model, a new high-speed facsimile transceiver capable of trans-
mitting a full page of newsprint in 3.7 minutes.

Facsimile equipment still is not produced on a large scale, and China
continues to rely heavily on foreign suppliers. A Japanese firm re-
cently received a large order from China for a newspaper facsimile
system which.uses a laser beam for color printing.

Telex

Telex service in China has only recently become an important mode
of telegraphic communciations. Unlike normal telegraph, telex is a
service that enables users to communicate directly with one another by
means of a standard teleprinter. China's telex service is limited to
international communications and is available only to government and
press agencies. The service probably will continue to expand, and trad-
ing firms outside of China will be able to use the system.

VI. INTERNATIONAL TELECOMMUNICATIONS

Political and economic developments over the past several years
have created a need for the People's Republic to improve and expand
its international telecommunications facilities. Following the admis-
sion of China to the United Nations in 1971, many countries swiftly
established diplomatic relations with Peking. China now has diplo-
matic representation in 90 countries-compared with only 45 in 1969-
and is playing a much more active role in international organizations.
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Since the Cultural Revolution, the volume of foreign trade has risen
sharply, as China seeks additional machinery and technology and is
willing to buy a certain amount on credit. Experts in the Japanese and
U.S. communications industries predict that telephone traffic with
their countries will grow from 35,000 messages in 1973 to 775,000
messages in 1980.

Until early 1972, China gave low priority to the development of
international telecommunications. High frequency (HF) point-to-
point radio and open wirelines handled most of China's international
traffic; the remainder was carried by multiconductor cable or low-
capacity microwave radio relay. While almost all of China's inter-
national circuits provided some form of telegraph service, less than
half provided telephone service. A still smaller number of circuits
were equipped with facsimile service. Telex service was available to
only a small number of overseas terminals, and no facilities were avail-
able for relaying television between China and other countries.

Before 1972, the traffic-handling capability of China's international
telecommunications facilities fell considerably short of national re-
quirements. None of the international wireline circuits was capable of
providing more than 2-way voice channels on a single wirepair, the
majority being equipped with single-channel voice carrier which al-
lows submultiplexers for telegraph. A multichannel capability was
available on the Harbin-P'yongyang cable, which had been installed
during the Japanese occupation of Manchuria. International HF
raidotelephone circuits were seldom used to provide more than a single
voice-grade channel. China's highest capacity international link was
a 12-channel microwave radio relay system between Canton and Hong
Kong, installed in the early 1950's.

Prior to 1972, the radio communciations facilities of the MPT were
hard pressed to meet expanding requirements. Most Chinese inter-
national HF transmitting and receiving stations were capable of using
single sideband, independent sideband, and voice frequency multi-
plexing for Morse, radiotelephone, radio-printer, and facsimile trans-
mission. The equipment, however, was substandard, a mixture of
obsolete foreign equipment and simple telecommunciation devices
manufactured domestically. The resulting lack of both quality control
and uniform equipment standards created maintenance problems, led
to early replacement of equipment, and complicated the orderly ex-
pansion of China's international communications facilities.

Continued operation of China's international radio communications
had been supported by drawing heavily on Western countries for
equipment. Although the Chinese produce their own long-distance HF
transmitters and receivers, they must import much of the ancillary
equipment commonly used in international telephone and telegraph
service. They have succeeded in producing copies of some imported
equipment, including automatic error correction (ARQ), voice fre-
quency telegraph (VFT), voice-operated device antisinging equip-
ment (VODAS), teleprinters, facsimile equipment, and telephone
switchboards.

The reliability of international radio communications frequently
was impaired by the sensitivity of HF transmission to atmospheric
interference and weather disturbances. In general, conditions in early
1972 were ripe for a large-scale program to renovate and expand
China's entire international communciations system.



302

Satellite Communications

China acquired its first modern wideband international telecom-
munications facility at the time of President Nixon's visit in February
1972. Temporary earth stations capable of transmitting voice and tele-
vision from China to the world were established at Shanghai and
Peking by U.S. engineers. The Peking station was removed at the
end of the President's visit; the station at Shanghai, which was pur-
chased by China, was refitted with a standard 30-meter antenna and
additional circuits by RCA. The Shanghai station has been carrying
China's traffic with the Western Hemisphere via the Pacific Intelsat
since August 1973. It now furnishes 60 telephone channels plus 1
television channel and can be expanded to 120 channels.

Since early 1972, China has imported four Earth stations for inter-
national communications by satellite. The Peking No. 1 station is
linked to the Pacific Ocean satellite. The Peking No. 2 station is linked
with the Indian Ocean satellite, replacing a nonstandard Japanese-
made portable station. China's satellite Earth stations were providing
36 high-quality voice circuits to 13 countries in June 1974 and will
probably provide service to many more by the end of 1975.

New Cable Facilities

In February 1973, China signed an agreement with Hong Kong
Cable and Wireless, Ltd. to construct a 180-kilometer buried coaxial
cable line between Hong Kong and Canton. This system, valued at
about $1 million, went into operation in early 1974. The cable system
can provide 300 high-quality 2-way telephone channels suitable for
transmission of telegraph, telex, data, facsimile, and voice communi-
cations. The initial capacity of the system will be 60 voice channels,
with provision for expansion at a later date. The cable will replace an
antiquated, low-capacity microwave radio relay link.

In May 1973, China and Japan agreed to install an 850-kilometer
coaxial submarine cable across the South China Sea, linking Nan-hui,
near Shanghai, with Japan at Kumamoto on Kyushu. The cable could
eventually carry China's traffic with other nations through switch-
ing centers in Japan linked to the international submarine cable sys-
tem.

This new cable will be capable of carrying 480 high-quality 2-way
telephone channels with provision for submultiplexing telegraph,
telex, data, facsimile, and radio broadcast traffic. It will take 3 years
to install. The $24 million tab will be shared equally by the two coun-
tries.

Cable links with Hong Kong and Japan will provide access to the
trans-Pacific submarine cable network. This network is unusually
reliable and provides large numbers of high-quality circuits. Japan
is tied into two major routes in the Pacific area system, including the
Japan-U.S.S.R. coaxial submarine cable and Transpac I, the Hono-
lulu-Manila submarine cable link. Hong Kong is tied into the South-
east Asia cable SEACOM, which connects with Guam, Indonesia,
Australia, East Malaysia, and Singapore.
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Radio Telephone (HF Systems)

Despite China's determination to rely primarily on satellite and
coaxial submarine cable systems for international communications,
high-frequency radio will continue to play a vital role. Direct radio
telephone service is available to Australia, Austria, Canada, Ethiopia,
France, Hong Kong, Italy, New Zealand, the United Kingdom and
the United States. Not only is HF radio a useful back-up system for
areas that are regularly connected by satellite or cable but it also pro-
vides an economical means for communicating with areas of low traffic
volume. The quality of China's radio telephone circuits has been sub-
stantially improved through the purchase of Western equipment.

Transit Switching Service

In addition to using HF radio, China can reach countries with which
it does not have direct wideband satellite and cable connections by
using the transit switching services available in all advanced countries.
Transit service is usually a temporary expedient employed by countries
at an early stage of development. The system provides alternative com-
munications routes when outages occur in direct circuits.

VII. BROADCASTING SYSTEM

The broadcasting system of the Peoples Republic is composed of
radio, television, and wire broadcast facilities. Broadcasting policy
conforms to general Maoist prescriptions for shaping the new Chinese
man. with emphasis on collective techniques. Radio broadcasting sta-
tions are regarded as lecture rooms capable of teaching millions of
people at the same time. The Peking Central People's Broadcasting
Station forms the core of the radio broadcasting network. Local peo-
ple's broadcasting stations have been established in the provinces,
cities, and autonomous regions. Television broadcasts include speeches,
revolutionary operas, and public events to underscore the unity of
China under AMao and to provide guidance on the latest political and
economic campaigns. All capitals of the 29 province-level units, except
Lasa and Urumchi, receive telecasts from the Peking Television Broad-
casting Station via a nationwide network of microwave radio relay
facilities. The wire diffusion network provides a form of controlled
broadcasting by which radio programs are relayed through wire diffu-
sion centers to loudspeakers installed throughout the vast rural areas

Radio

Radio facilities have developed from a single station in 1945 to more
than 150 stations today. The power of radio transmitters has steadily
increased. Imports of high-powered transmitters, supplemented by
domestic production, led to an expansion in total power to 2,200 kilo-
watts by the end of 1956. The current power output probably exceeds
5 megawatts.

The most important station in the country is the Central People's
Broadcasting Station in Peking This station uses at least 25 short-
wave transmitters and approximately 35 medium wave transmitters
for domestic service broadcasts. Domestic programs are received by
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local amplitude modulation (AM) stations and are then rebroadcast.
Only two frequency modulation (FM) stations are operating in
China-one in Peking, the other in Shanghai.

China uses approximately 62 shortwave transmitters for its inter-
national service broadcasts, most located near Peking. This total does
not include a number of national, provincial, and regional service
transmitters that relay or rebroadcast certain international service
programs. At least four transmitters at Tirana in Albania-three
shortwave and one medium wave-relay and rebroadcast programs to
Europe, Africa, and the Americas.

Radio receiver production has expanded from 1 million units in
1968 to 12 million units in 1974 (see table 1). Increased production is
the result of expanded output at existing radio manufacturing facili-
ties in old industrial centers and of output at new facilities in out-
lying areas. The majority of the receivers now produced in China are
transistorized.

Televi8ion

China conducted its first experimental television broadcast in 1957
with Soviet assistance. In 1958, as part of the ill-fated Great Leap
Forward, Peking announced a 4-year plan to establish a national
television system with broadcasting stations in more than 30 cities.
This highly propagandized effort was a flop. By the end of 1962, only
12 cities had broadcasting stations. and these suffered from break-
downs attributable to equipment failures and shortages of spare parts.

TABLE 1.-China: Production of radio receivers

[In thousands of units]

Year: Output Year-Continued Output
1952 ---------- 1-------- 17 1964 ------------------- 1,000
1953 -2----------------- 25 1965 -____________ 1,000
1954 ------------------- 28 1966 -__________________ 1,000
1955 -'----------------- 151 1967…------------------- 1,000
1956 ------------------- 270 1968 ------------------- 1,000
1957 ------------------- e390 1969 ----------------- 10 1,000
1958 -'1---------------- 1,200 1970 ------------------ 13,800

1959 ------------------ 1, 560 1971 -"----------------- 4, 000
1960 -_ _1, 500 1972 -" _ 4,480
1961 --________0-----__ 01 250 1973 ------------------ 18,064
1962 ------------------- 1 000 1974 -10________________ 12,000
1963 -- 1 -------- -- - 1,000

'Rang Chao, The Rate and Pattern of Industrial Growth in China, Ann Arbor, Univer-
sity of Michigan, Press. 1965, pp. 123-129.

2 Derived from a report that production in 1960 was 60 times that of 1953. New China
News Agency (NCNA), Nov. 8, 1961.

3 Production was reported as approximately 28,500 units in 1954. Kung Jen Jih Pao,
June 16. 1958.

'Production In 1956 was reported to have increased 79 percent over that of 1955. FBIS
No. 47. Mar. 11, 1957, p. BBB 2.

6China announced production of 120,500 more radios in 1957 than In 1956.
Annual output was announced as 390,000 units. NCNA. Nov. 8, 1961.

7 Annual output was announced as 1.2 million units. NCNA, Nov. 9, 1959.
8 Production at the end of 1959 was slated to be four times that at the end of the First

Five-Year Plan (1957). Wu-hslen-tien No. 2, 1960.
9 Production for 1960 was announced as 1.5 mUlion units. NCNA, Nov. 8, 1961.
10 Estimated.

Estimate based on Rawski's data and announcements by individual plants.
31 Sales of transistor radios were announced to have increased by 280 percent over those

of 1969. Transistor sets are assumed to represent 95 percent of production and output of
tube sets to be 5 percent. NCNA, Dec. 30, 1970.

12 Output in 1971 was announced to be four times that of 1965.
14 Output was announced to have increased 12 percent over that of 1971. Peking Radio,

July 22, 1973.
15 Production was announced to have increased 80 percent over that of 1972. NCNA,

Aug. 16, 1973.
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In the subsequent period of readjustment and recovery, China
strengthened its domestic capability for producing television broad-
casting and receiving equipment by imports from Japan and Western
Europe. By the end of 1969, China had 15 broadcasting stations. Only
four-Peking, Shanghai, Tientsin, and Canton-were equipped with
studios for live programing. Programs produced in Peking were
broadcast by other stations from movie film because there were no
telecommunications links between stations. The major accomplish-
ments of the post-Leap period were the building up of China's domes-
tic competence in the production of television equipment and the
gradual technical improvement of existing broadcasting stations.

Since 1969, China has forged ahead with its plans for a national
television network. All provincial capitals, except Lhasa, and many
other major cities now have broadcasting stations (see table 2).

The Chinese television network is used primarily to carry live pro-
grams from Peking. At present, only stations in Peking, Shanghai,
Canton, and less Tikely, Tientsin, are believed to be capable of trans-
mitting programs to other stations through wideband microwave radio
relay channels. The press has mentioned the use of both coaxial cable
and microwave radio relay to carry television broadcasts from Peking
to outlying provinces. Most links probably are microwave radio relay.

TABLE 2.-CHINA: PRINCIPAL TELEVISION STATIONS AS OF DECEMBER 1974'

Date corn-
Location Province missioned

Canton -Kwangtung - ---------------------- 1958
Peking - Peking municipality -1958
Tai-yuan - ----------------------------------- Shansi -1958
Ha-erh-pin -Heilungkiang -1959
Shanghai -Shanghai municipality -1959
Ch'ang-chun ------------- Kirin - ----------------------- 1960
Hangchow -Chekiang -1960
Man-ching -------------------- -Kiangsu - ------------------------ 1960
Shen yang -Lianing -1960
Tientsin-Tientsin municipality -1960
Wu-han -- ------------------------ Hupen 1960
Fu-chou ------------------------------- Fukien 1961
Sian -Shensi 1965
K'un-ming -Yunnan -1969
Tsian - -------------------------------------- Shantung -1969
Cheng-chou- Honan -1970
Ch'eng-tu- Szechwan - 1970
Ch'ung-ch'ing -do -1970
Hofei -- -------------------------------------- Anhwei -1970
Hu-ho-hao-t'e- Inner Mongolia AR -1970
Kuei-yang ------------------------- Kweichow ------ 1970
Lan-chou ----------------------------- Kansu - -1970
Nan-ing - -Kwangsi Chuang AR - 1970
Shih-chia-chuang - - Hopeh - -1970
Urumchi - - Sinkiang Uighur AR -1970
Ch'ang-sha ----------------- Hunan -- -- ---------------- 1971
Hsi-nin - ----------------------------------- Tsinghai - -1971
Nan-ch ang - -Kiangsi- -1971
Tsingtao Shantung - 1971
Yin-ch'uan - ------------------------------- Ningsia AR - -1971

1 All except Urumchi are capable of broadcasting live programs from Peking and of originating their own
live programs for local broadcasting. In addition to Peking, only 3 other stations-Shanghai, Canton, and less
likely, Tientsin-are believed to be capable of transmitting their live programs to other stations.

To reach the wide audience desired by the leadership, television
reception must be extended beyond the transmitter range of the main
provincial station. Thus, numerous rebroadcasting stations have
already been built to retransmit television signals into outlying areas.
Peking broadcasts to Szechwan, for example, were reported to be
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received in Nan-ch'ung, Mien-yang, Lo-shan, Ya-an, I-pin, and the
Ta'hsien and Nei-chiang Special Districts as well as in Ch'eng-tu,
Ch'ung-ch'ing, and the Wen-chinag Special District. This claim im-
plies that in addition to the provincial studios in Clh'eng-tu, a number
of other broadcasting or rebroadcasting stations in the province can
transmit programs that originate either in Ch'eng-tu or Peking.

As the program for constructing television broadcast and rebroad-
cast stations progressed, the potential viewing audience expanded. By
1974, production of television receivers in China had increased to
115,000 sets, compared with 10,000 units in 1969 (see table 3). Increased
production was achieved by expanding output at existing facilities
and by constructing new production facilities in the provinces. Tele-
vision receivers are now produced in a variety of sizes, including a
9-inch transistorized model

China has some 300,000 television receivers. Practically none are
owned by.individuals. They are installed in public meeting places, com-
munes. industrial plants, military units. and schools. Typically, 100
or more persons crowd in front of a black-and-white television set.
High government officials and model workers are beginning to get sets,
so far on a small scale.

TABLE 3-CHINA: PRODUCTION OF TELEVISION RECEIVERS

Cumulative,
Year Annual output yearend

1960--1 20, 000
1961- 2 000 22, 000
1962- 3 000 25, 000
1963 -3, 000 28, 000
1964 -------------------------------------- 5, 000 33,000D
1965 -5,000 38, 000
1966 -8, 000 46,000
1967 -5,000 51,000
1968 -5, 000 56,000
1969 -10 000 66, 000
1970- 15 000 81, 000
1971 -20, 000 2 101, 000
1972 3 40 000 141, 000
1973-' 75,000 216,900
1974 -115 ,000 331,000

a A total of 20,000 television receivers reportedly were in use throughout the country Ta Kung Pao, Hong Kong,
Sept. 4, 1960. Until 1960-61, China imported most of its television receivers; since then increases represent domestic
production.

A report claimed that 100,000 television receivers were in use South China Morning Post, Hong Kong, Nov. 29, 1972.
3 Production in 1972 reportedly increased 100 percent over that of 1971. NCNA, July 22, 1973
4 Production in the Ist months of 1973 reportedly was 88 8 percent higher than in the corresponding period of 1972.

NCNA, Aug. 16, 1973. This rate was assumed to have prevailed for the entire yeal Fragmentary reports on production
trends in major television plants suggest that between 50,000 and 100,000 television receivers were produced in 1973.

5 Television cathode ray tubes manufactured in China are apparently still produced with Soviet-supplied equipment,
which had a design capacity for producing 150,000 tubes a year. Pravda, Sept. 11, 1957; Pravda Sept. 2 1959;
Vechernyaya Moskva Sept. 5,1957. Assuming a 25-percent reject rate in the manufacture of TV picture tubes (150,060÷ -4),
maximum output in i974 would be approximately 115,000 units. Vechernyaya Moskva, Aug 12, 1955 Future increases
in output will probably be obtained largely through the manufacture of color sets; current production is less than 5,000.

China appears ready to move into color television, even though
development of black-and-white television has a long way to go. After
months of study of transmitting and receiving systems in Japan,
France, West Germany, and the United States, the Chinese seem ready
to negotiate large purchases of equipment and technology. Interest in
Western equipment and manufacturing facilities covers the whole
range of the color television process, from alternative color transmis-
sion systems to receivers, picture tubes, studio equipment, and related
manufacturing equipment and technology.

While China has not yet committed itself to a particular color
broadcasting system, evidence suggests that it favors the PAL system



307

of AEG-Telefunken in West Germany. Within the past 2 years,
Peking has imported more than $2 million worth of color television
studio equipment incorporating PAL technology. In May 1973, trial
color broadcasts were begun at the Peking Television Station using
the PAL process. Similar trial broadcasts are reportedly planned at
the Shanghai and Canton television stations.

Wired Broadcasting

China appears close to completing a national wired broadcasting
network that will provide a direct radio link between Peking and the
heavily populated rural areas. Development of the network fills a
major gap in China's domestic communications system. As shown
in table 4, an estimated 140 million loudspeakers have been deployed.
They provide direct broadcasting to approximately 90 percent of the
production brigades and teams and to about 65 percent of the rural
households.

TABLE 4.-CHINA: PRODUCTION OF LOUDSPEAKERS 1

ln thousands of unitsl

Annual
Year output Cumulative

1969 -- 22, 350
1970 -19, 380 41. 730
1971 -21, 340 63, 070
1972 -23,940 87,010
1973 -29 560 116 570
1974 -24, 740 141, 310

I The principal sources used in preparing this table are official Chinese newspapers, newscasts, and journals relating
to individual provincial achievements in developing the wired broadcasting network.

Domestic radio broadcasts serve only the more heavily populated
urban areas in China and do not reach the immense numbers of peas-
ants and minority groups. The new wired network, or radio diffusion
system, normally operates at the county level, beginning with the
county broadcasting station. From here, commune relay stations, pro-
duction brigades, production teams, and individual commune house-
holds enter the network.

The wired broadcasting system was initially developed during the
Leap Forward. After a period of neglect, a new expansion program
started in 1965 but did not gain real momentum until after the Cul-
tural Revolution. Since 1969, China's efforts to expand wired broadcast-
ing have been impressive. Much of the power is provided by 50,000
small-scale hydroelectric power stations that have been built in the
countryside. Thousands of peasants were pressed into service to con-
struct and maintain special wire broadcasting lines. In many areas,
small electronic manufacturing facilities were created to produce loud-
speakers and more sophisticated receiving and amplifying equipment.

APPENDIX

GLossARY

Amplitude modulation (AM): The process by which a selected carrier fre-
quency is varied in magnitude (amplitude) by a signal that contains the in-
formation to be transmitted in telecommunications. (See Frequency modulation.)

Apparatus: Instruments, machines, appliances, and other assemblies used in
providing a telecommunications facility.
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Automatic (as an adjective): Of or pertaining to any process involved in
producing telecommunications service that does not require direct, immediate
human assistance.

Band (of frequencies) : The entire range of frequencies between two numer-
cially specified frequency limits. The magnitude of this range is a limiting factor
on the amount of information that can be transmitted in telecommunications.
With respect to frequencies of the radio spectrum as a whole, the International
Telecommunication Union has for convenience divided the whole radio spectrum
into eight major bands, as follows:

Frequency bands
Corresponding wave

Range Type band

Up to 29 kHzl - -Very low frequencies (VLF) -- Myriametric waves.
30 to 299 kHz - - Low frequencies (LF) - - Kilometric waves.
300 to 2,999 kHz - - Medium frequencies - - Hectrometric waves.
3,000 to 29,999 kHz - - High frequencies (HF) - - Decametric waves.
30,000 kHz to 299 MHz - -Very high frequencies (VHF) -- Metric waves.
300 to 2,999 MHz - -Ultra high frequencies (UHF) -- Decimetric waves.3
3,000 to 29,000 MHz - - Supr high frequencies (SHF) -- Centimetric waves.'
30,000 to 299,000 MHz- Extremely high frequencies (EHF) -- Millimetric waves.'

t Kilohertz per second, or 1,000 hertz per second.
2 Megahertz per second, or I million hertz per second.
a It is becoming common usage to refer to waves (frequencies) in these 3 bands as microwaves.

Cable: Two or more sheathed, insulated metallic conductors used as a tele-
communications medium. Cable can consist of a single pair of conductors, more
than one pair (multiconductor), or be of coaxial construction.

Carrier system: A method of transmitting electrical information by modulat-
ing it onto a higher frequency carrier wave, then at the receiving end recovering
the original information by demodulation. Useful because many telephone chan-
nels can be modulated on one carrier wave and carried on a single transmission
path.

Channel: A -portion, electrical or physical, of a telecommunications circuit,
line, supergroup, or-group-that can.be used to transmit information independently
of and simultaneously with all other portions. A channel may be used to provide
two or more subehannels (see Subehannels).

Coaxial: Of or pertaining to a modern telecommunications cable medium
technique using one or more tubes. Each metal tube surrounds a conducting
wire supported concentrically by insulators. The space in the tube usually
contains nitrogen gas under pressure. Generally, coaxial cable is used for the
transmission of relatively large amounts of information. A single tube usually
carries information in only one direction at a time. The capacity of a tube
depends in part on the distance.between repeater stations. Modern coaxial cable
systems consist of one tube for submarine applications, or from 2 to 20 for
overland communications, with individual capacities per tube of 60 to 10,800
channels.

Electronics: An association of apparatus, -material, and electrical energy
required to furnish telecommunications service.

Facsimile (as an adjective) : Of or pertaining to a telecommunications (tele-
graph) service in which photographs, drawings, handwriting, and printed matter
are transmitted for graphically recorded reception. In one method (type A),
images are built up of lines or dots of constant intensity. In another method
(type B), images are built up of lines or dots of varying intensity, sometimes
referred to as 'telephoto" and "photoradio."

Feeder (as an adjective) : Of or pertaining to telecommunications facilities of
relatively low capacity that join facilities of relatively high capacity. (See Main.)

Frequency: The rate in cycles per second at which an electric current, voltage,
wave, or field alternates in amplitude. (See Band.)

Frequency modulation (FM): The process by which a selected carrier fre-
quency is varied in frequency by a signal that contains the information to be
transmitted in telecommunications. (See Amplitudc modulation.)

Line: A general term used to delineate a telecommunications circuit facility
(wire, cable, or radio).
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Main (as an adjective) : Of or pertaining to telecommunications facilities at
and between principal cities and centers that have relatively high capacity
compared with feeder facilities. (See Feeder.)

Medium.: Any substance or space that can be used practically to transmit a
form of electrical energy for the purpose of providing telecommunications
service.

Microwave radio relay (as an adjective): Of or pertaining to a radio medium
technique in modern telecommunications employing radio frequencies higher
than 300 MHz. These frequencies normally do not afford practical direct trans-
mission to great distances, because they travel in a straight line and do not
follow the earth's surface. They are, however, capable of reliable transmission
from horizon to horizon (line-of-sight) by the use of special antennas that
concentrate the radio energy and give it desired direction. In consequence, great
distances can be reached by this technique by the interposition of relay stations
along the route of the line with a spacing interval of about 50 kilometers,
depending on terrain conditions. This technique can be employed practically
to carry from a small number of telephone channels and telegraph subchannels
to thousands of such channels and subehannels and to carry one of or more
television and other specialized circuits. (See Band.)

Modulation: The process of altering a carrier frequency of pulse train by
other frequencies or pulses representing the information being transmitted.

Multiplex (as an adjective) : Of or pertaining to the combining of informa-
tion signals of two or more RF trunks, supergroups, groups, channels, or sub-
channels for transmission over the same circuit.

Network: An interconnection, electrical or physical, of two or more circuits or
portions thereof for the purpose of facilitating telecommunications service.

Point-to-point (as an adjective) : Of or pertaining to telecommunications
service between fixed points, using the radio medium-excluding microwave and
scatter communications.

Portable (as an adjective): Belonging to or concerning an individual per-
son, organization, institution, or activity; not public or common.

Pulse: A spurt of electrical energy of extremely short duration (usually
measured in millionths of a second) yet capable of being used in telecommuni-
cations to transmit information.

Quad: In a multiconductor telecommunications cable, the physical association
of a group of four conductors in any one of various arrangements for the pur-
pose of providing 2-way multichannel operation.

Route: The geographical path followed by a wire, cable, or radio line.
Scatter (as an adjective): Of or pertaining to a radio medium technique

in modern telecommunications by which energy in radio frequencies above 30 MHz
Is deliberately beamed at one or the other of two reflecting portions of the atmos-
phere (troposphere and ionosphere) at such a predetermined angle that a usable
portion of the energy arrives at the desired receiving location. This technique
is especially applicable to regions in high latitudes (Arctic and Antarctic) where
facilities of other media suffer from the rigors of weather and terrain and where
the conventional long-distance radio media of the lower frequency hands (200
kc to 30 mc) are subject to serious disruptive propagational anomalies. (See
Band.)

Subchannel: A portion, electrical or physical, of a telecommunications chan-
nel that can be used independently of and simultaneously with all other portions.
An appreciable number of telephone channels usually can be subehanneled to
carry from 3 to 20 60-word-per-minute teletype subehannels on each telephone
channel so employed.

Subscriber: A number of groups (often five) combined (multiplexes) elec-
trically in building up the total capacity of a telecommunications circuit or
RF trunk.

System: All of the facilities and networks managed by a single agency, or-
ganization, company, department, committee, ministry, or other entity in render-
ing either functional or basic telecommunications service.

Telecommunications: Transmission, reception, or exchange of information
between distant points by electrical energy over a wire, cable. or radio medium
facility to produce telephone, telegraph, facsimile, broadcast (aural and visual),
and other similar services.
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Teletype (as an adjective): If or pertaining to a technique for effecting tele-
graph service by the use of an apparatus similar to a typewriter in which in-
formation is transmitted by keyboard, and received by type printer on a roll of
paper or tape or by perforations on a roll of *tape or both. The apparatus is
sometimes called a "teleprinter" or a "teletypewriter."

Transmission base: The aggregate telecommunications transmitting facilities
employed in providing broadcast service.

Transistor: A modern device that is capable of performing in a solid (ger-
manium or silicon) many of the functions performed by the conventional elec-
tronic tube in a gas or vacuum.

Troposphere: The layer of the Earth's atmosphere occupying the space from
the Earth's surface to a height of about 6 statute miles. This layer is used as a
scattering reflector for tropospheric scatter-transmission techniques to distances
of about 200 to 500 statute miles.

Wave guide (as an adjective): Of or pertaining to a telecommunitions med-
ium, now under development in several countries, that may be capable of trans-
mitting extremely large amounts of conventional and complex information. It
consists of a circular or rectangular hollow metallic tube in which electrical
energy travels in the form of waves, much as do sound waves in a speaking tube.

Wire diffusion: Distribution of broadcast programs by a wire or cable medium
to wired loudspeakers.

Wired loudspeaker: A telecommunications loudspeaker that receives from a
distribution point one or more broadcast programs by a wire or cable medium.

Wireline: A general term used to identify a line consisting of either an
aerial cable (and/or separate wires) or an underground cable used as a tele-
communications medium.
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INTRODUCTION

A comprehensive index of construction activity should employ esti-mates for the entire output of the construction sector or for all inputs
to the constructor sector (building materials. labor, and transporta-
tion). In the case of the Peoples Republic of China, gaps and deficien-
cies in the available data do not permit the calculation of either type ofconstruction index. However, an index can be calculated froni the in-
formation available on inputs of major building materials. The result-
ing index is believed to represent correctly the general trends in activ-ity of the organized construction sector.

Definition of Construction

The term "construction" as used in this paper refers to activity thatresults in additions to productive capacity under the economic plansof major political entities. Rural construction. which is not included in
the index, is construction undertaken and funded by smaller units inthe countryside, primarily communes, production brigades, production
teams, and households. Rural construction sometimes uses labor as-

(311)
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signed on a regular basis from the production teams: the 1 aborers re-

ceive credit in the form of work points that are the basis of the year-
end distribution of the collective's income. In other cases, unpaid labor

is extracted from the members of the economic unit involved. Rural
construction consists mainly of repair and construction of farm build-
ings, small-scale irrigation and water conservancy works, and small

industrial facilities of various types. Households are especially impor-
tant in contributing to the building, expansion, and maintenance of

dwelling units, normally on an afterhours basis, with the use of local
materials. Funds accumulated for rural construction activity are small
on a project-by-project accounting but large in the aggregate.

Organization of the Construction Industry

The responsibility for construction in China is diffused among
numerous governmental organizations. The lines of authority cross
regional and functional boundaries, and there is much overlapping of
responsibility. Reorganizations of the control structure have occurred
at the highest level. The State Capital Construction Commission was
abolished in 1961 and merged with the State Planning Commission.
In 1965, a second reorganization took place when the Construction

Commission was reestablished and the Ministry of Construction was
divided into the Ministry of Construction and the Ministry of Con-
struction Materials. In 1971-72, the two were again combined as the
Ministry of Construction to enhance coordination between the plan-
ning of construction and the availability of construction materials.
The National Peoples Congress in January 1975 reaffirmed the exist-
ence of the State Capital Construction Commission; the reports of the

Congress unaccountably did not list either a Ministry of Construction
or a Ministry of Building Materials.

The actual construction of large, modern industrial plants is per-
formed by the construction and design bureaus of the various indus-
trial ministries. Provincial construction bureaus handle smaller proj-

ects. Railroad engineering divisions of the Peoples Liberation Army

construct portions of the expanding rail network, while other sections
are the responsibility of civilian engineering bureaus.

II. TRENDS IN CoNsTRucrIoN AND OTHER ECONoMIc AGGREGATES

This paper presents a weighted index of the three major material
inputs (cement, timber, and steel) used in construction in 1949-74.1
A major problem is to determine what proportion of total supplies is

assigned to the construction sector. Another problem, relative weights,
is handled by the use of 1957 Chinese wholesale prices. The use of

1957 prices implies that the commodity mix within each major input,
that is of grades of cement, qualities of timber, and types of steel, is

constant for all years. A further assumption is that changes in inven-
tories of these building materials are negligible. These assumptions,
although distorting the index somewhat for individual years, almost
certainly have little effect on the long-term trends indicated by the
index.

1 For a chronology of construction act'vity, see the appendix.
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The trend in construction closely resembles the trend in industrial
output (see the chart). Construction increased when industry boomed,
and it declined when hard times hit the economy. From 1949 through
1957, construction increased at a higher rate than industrial output.
From 1958 through 1965, overall, construction grew at about the same

CHINA: Indexes of Construction,
Industrial Output, and GNP

Comparative Indexes, 1957=100 Figure 1
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rate as industrial output. Since 1965, industrial output has forged
ahead at a rate of increase exceeding that of construction.

In a developing country, construction typically grows faster than
GNP. This trend holds true for the Peoples Republic. China's re-
verses, attributable to the Great Leap Forward (1958-60) and the
Cultural Revolution (1966-68), depressed all indexes. Construction
and industrial output were more volatile than GNP: both fell further
than GNP in bad times and grew faster in good times.

III. METHODOLOGY USED IN ESTIMATING THE BUILDING MATERIALS
INDEX OF CONSTRUCTION AcTIvITY

The following methodological statement discusses the estimates of
the physical volume of the building materials used in construction, the
price weights. and the full index of building materials. A final section
compares the building materials index for 1950-58 with an independ-
ent index of construction inputs for that period and discusses the effect
on the building materials index of including data on glass and bricks.

In the remaining discussion, the following abbreviations for peri-
odicals are used:
CHCC_---------_
CKLY_----------
FBIS ---------

JEC ____________
JMJP------------
JPRS-----------
NCNA -----------
SCMP_----- -----

SLFT------------
SW B_-----------
TGY------------

Chi-hua ching-chi (Planned Economy), Peking.
Chung-kuo lin-yeh (Chinese Forestry), Peking.
Foreign Broadcast Information Service, Daily Report, Peo-

ples Republic of China, Washington, D.C.
Joint Economic Committee, U.S. Congress, Washington, D.C.
Jen-min jih-pao (People's Daily), Peking.
U.S. Joint Publications Research Service, Washington, D.C.
New China News Agency, Peking.
Survey of China Mainland Press, Hong Kong, U.S. Consulate

General.
Shui-li fa-tien (Hydroelectricity), Peking.
Summary of World Broadcasts, BBC, Great Britain.
State Statistical Bureau, Ten Great Years, Foreign Lan-

guages Press, Peking, 1960.

IV. PHYSICAL VOLUME OF BUILDING MATERIALS

A. Cement

Estimates of cement production of both the modern sector and the
small plant sector are given in table 1. A time series for cement ex-
ports-which go principally to Hong Kong-was compiled from a
variety of sources. Cement exports were deducted from total cement
production to derive a time series of cement supplied to the construc-
tion sector. Cement cannot be stored easily for long periods and is
generally used in the vicinity of manufacture owing to its low value-
to-weight ratio. Thus the time lag between production and use of
cement is small for most years.
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TABLE 1.-CHINA: ESTIMATED CEMENT SUPPLIED TO CONSTRUCTION I

lIn millions of metric tons]

Production Used in construction

Modern Small Index
Year Total plants plants Exports' Volume' (1957=100)

1949 -0.7 0.7 -0.7 11
1950 - 1.4 1.4 ---- 1.4 24
1951 -2. 5 2.5 ---- 2. 5 43
1952---------_ 2.9 2.9------------- - --- 2.9 49
1953---------- - 3.9 3.9 --- 0.3 3.5 62
1954 -4.6 4.6 --- 3 4.3 74
1955 -4.5 4.5 --- 4 4. 1 71
1956 -6.4 6.4 --- 8 5.6 96
1957 -6.9 6.9 --- 1.3 5.6 100
1958 -10. 7 9.3 1.4 .9 9.8 175
1959 -12.3 10.6 1.7 .8 11.5 205
1960 -12.0 9.0 3.0 .8 11.2 200
1961 -8.0 6.0 2.0 1.0 7.0 125
1962 -6.9 5.1 1.8 1. 1 5.8 104
1963 -9. 1 6.6 2.5 .9 8.2 146
1964 -10.9 8.7 2.2 .7 10.2 182
1965 -14.8 10.9 3.9 1.0 13.8 246
1966 -16.9 12.5 4.4 1.0 15.9 284
1967 -14.2 10.6 3.6 .5 13.7 245
1968 .17.4 12.7 4.7 .3 17. 1 305
1969 19.6 13.7 5.9 .3 19.3 345
1970 -19.8 13.8 5.9 .3 19.5 348
1971 23.0 13.8 9.2 .6 22.4 400
1972 27.5 14.3 13.2 .7 26.8 479
1973 -29.9 14.9 14.9 1.0 28.9 516
1974 -31.6 15.2 16.4 1.0 30.6 546

X Because of rounding, components may not add to the totals shown.
2 Estimates of export volume derived from a variety of sources.
a Total production of cement minus cement exports.

1949-57: Total cement production: TGY, p. 96.
1958: JPRS No. 981-D, Oct. 23, 1959, p. 44.
1959: SCMP No. 2191, February 1960, p. S.
1960-61: Estimate based on 25 percent of cement produced in small plants (re-

duced from 33 percent in FBIS, Nov. 22, 1960, p. BBB-7) and a reduction in
modern plant output to 9 million tons in 1960 and 6 million tons in 1961. See:
Robert Michael Field, "Chinese Industrial Development: 1949-70", People's
Republic of China: An Economic Assessment, JEC, U.S. Government Printing
Office, May 1972, p. 83.

1962: Chien-chu Ts'ai-liao Kung-yeh, No. 5, Mar. 7,1964, p. 2.
1963: JMJP, May 3, 1964, p. 1.
1964: JPRS 29, 626, Mar. 16, 1965, p. 59.
1965: NCNA, Peking, Dec. 23, 1965.
1966: Assumes modern plant output increased 15 percent over 1965 and that

small plants continued to produce 26 percent of total output.
1967: Assumes modern plant output dropped 15 percent and the small plant out-

put proportion declined to 25 percent.
1968: Small plant output interpolated between 1967 and 1969 output and an

increase in the small plant output proportion to 27.percent.
1969: Small plants output: SWB FE/W707/A/13, Jan. 17,1973.
1969: Modern plants: Derived from small plant output assuming that small plant

output proportion was about 30 percent-of total output.
1970: FBIS, Jan. 3, 1972, B-10.

Peking Review, No. 2, Jan. 11, 1974, p. 23.
1971: JMJP, Nov. 29, 1971, 1972 total output was 16.5 percent above 1971 and

small plant output in 1971 was 40 percent of total output.
1972: Peking Review, No. 2, Jan. 11, 1974, p. 23.

SWB FE/W707/A/13 Jan. 17, 1973.
1973: NCNA, Dec. 22. 1973.

Peking Review, No. 2, Jan. 11, 1974, p. 23.
1974: Assumes a 10 percent increase in small plant output and.that 52 percent

of total output Is from small plants..
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At present, the Chinese produce cement in three types of plants.
The modern plants with large horizontal rotary kilns produce high-
quality cement for domestic consumption and export. The small mod-
ern plants, which are equipped with standard-design vertical station-
ary kilns, also produce high-quality cement. In some cases, vertical
kilns (16,000 metric tons per year capacity) are colocated with
rotary kilns in modern plants. Some 200 to 400 small modern plants
produce about one-half of the small plant output. The third category
consists of the true small kilns producing as little as 100 tons per
year each. These are backyard or commune kilns and produce low-
quality cement.

B. Timber

The time series for timber production is presented in table 2.
Timber imports from the U.S.S.R. were added to production to
derive estimates of total supplies of timber each year. Other imports
and exports of timber have been negligible. Construction in the 1960's
received about one-half of the timber supply, according to the figures
published by Kang Chao 2 and S.D. Richardson.3 Thus the estimates
of timber used in construction each year, 1959-74, were derived as 50
percent of the total supply.

TABLE 2.-CHINA: ESTIMATED TIMBER SUPPLIED TO CONSTRUCTION

ln millions of cubic meters]

Used in construction

Total Index
Production Imports supply ' Volume (1957=100)

1949 - 5.8 -- 5. 8 1. 2 10
1950 - 6.6 -- 6.6 1. 3 11
1951 -7.6 -- 7.6 2.7 23
1952 - 1. 2 -- 11. 2 5.9 51
1953 -17. 5 -- 17. 5 6. 7 58
1954------------------ 22.2--------- 22. 2 9. 5 83
1955 -20. 9 -- 20. 9 10. 6 92
1956 -20.8 - -- - 20.8 12. 3 107
1957 -27. 9 -- 27. 9 11. 5 109
1958 -35.0 -- 35.0 20. 2 170
1959 -41. 2 -- 41. 2 20. 6 176
1960 -33.0 -- 33.0 16. 5 143
1961 -27.0 0.1 27.1 13.6 118
1962------------------ 29.0 .2 29. 2 14. 6 127
1963 -32.0 5 32. 5 16. 2 141

964 -34.0 .5 34.5 17.2 150
965_--------------------------- 36.0 1. 5 37. 5 18. 8 163
966 --------------------------------- 38.0 1. 5 39. 5 19. 7 171
1967_________________----------------- 30. . 1 30.1 15.0 130

1968 -32.0 -- 32.0 16. 0 139
1969 -35.4 -35. 4 17. 7 154
1970__ -40.0 -40. 0 20.0 174

971----------------------- 43.0 -- ------ 43. 0 21. 5 187
1972--------------------------------- 46.4 - 46. 4 23. 2 202
1973 -50.0 -50.0 25.0 217
1974 -53.0 53. 0 26. 5 230

1 Because of rounding, components may not add to the totals shown.

NOTES AND SOURCES
Production:

1949-70: R. M. Field, op. cit., p. 83.
1971-74: Assumes there has been about a 73 percent yearly increase since 1970. 1972 increase of 8 percent from

FBIS, Jan. 10 1973 B-12.
Imports: 1961-67: Soviet trade handbooks.

2 Kang Chao, The Construction Industry in Communist China, Aldine Publishing Co.,
Chicago, 1968, p. 202.

a S. D. Richardson, Forestry in Communist China, Johns Hopkins University Press, Balti-
more, 1966, p. 164.
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USSED IN CONSTRUCTION

1949-58: Construction use of timber has been calculated as 77,000 cubic meters
per 100 million yuan of investment, from: CHCC, No. 11, 1957, p. 22. Invest-
ment figures are taken from: TGY, p. 23.

This 77,000 cubic meters of timber per 100 million yuan appears to re-
present the total construction use of timber. Figures from the TGY show 109.38
million cubic meters of timber were produced during the First Five-Year Plan
(1953-57). According to CKLY, No. 15, 1958, p. 8, 33.6 percent of timber pro-
duction was used for architectural construction. This would be 36.8 million
cubic meters. In CHCC, No. 11, 1957, p. 22, railroad construction is listed as
requiring 201 cubic meters of timber per kilometer and mine use of timber
as requiring 259 cubic meters per 10,000 tons of coal. Using the TGY data
on railroad construction and coal output for the First Five-Year Plan, and
adding 7 percent to the coal tonnage to represent ferrous mine output, rail-
road requirement for timber was 1.9 million cubic meters and the mining
requirement for timber was 13.6 million cubic meters. The total construc-
tion requirement for timber is then 52.3 million cubic meters, or 47.8 per-
cent of total production. The total investment during 1953-57 was 66.5 bil-
lion yuan (TGY, p. 23). Timber requirements can then be calculated as 78,650
cubic meters per 100 million yuan-sufficiently close to the 77,000 cubic meter
figure to accept it given the nature of the data from which these calculations
are made.

Timber: Cubic meters
Total production 1953-57_-------------------------------------- 109, 380, 000

Of which:
Architectural construction:

(33.6 percent of total)------------------------------- 36,751,680
Used for railroad construction: (9,322 kilometers at 201

cm/km) -___________________________ 1, 873, 722
Mining use of timber (259 cm per 10,000 tons of ore coal+

iron equal to 526,440,000 tons)- - ________________ 13, 634, 796

Total timber used in all construction----------------- 52, 260, 198
1959-74: Construction use of timber is calculated as 50 percent of total supply,

as noted in the text.
TABLE 3.-CHINA: ESTIMATED FINISHED STEEL SUPPLIES TO CONSTRUCTION

[In millions of metric tons)

Finished
Production Used in construction steel used in

construction
loden an a percent

Crude Finished Net Total (1957= of total
steel steel imports supply Volume 100) supply

1949 - 0.16 0.12 - - 0.12 0.06 4 461950 , , 6 .4 0.6 1.0 .1 6 121951- , 9 .7 .6 1.3 .2 12 191952 -1.3 1.1 .5 1.6 .3 18 191953 ---------- 1.8 1.5 .9 2. 4 .8 47 321954----------- 2. 2 1.8 .6 2.4 .9 53 391955 --2.9 2.2 .8 3.0 1.1 65 351956 ---------- 4.5 3. 2 .6 3.8 2.0 118 53
1957 - 5.4 4. 3 4 4. 7 1.7 100 351958 -_-------- 11.1 6.1 1.5 7. 6 2.9 170 391959 - 13.4 8.1 .6 8.7 3.4 200 40196 --18.7 11.5 .7 12.2 3.3 194 271961 -8.0 6.0 .1 6.1 2.0 118 331962 -8--------- .0 6.0-------- 6.0 1.6 94 27
1963- 9.0 6. 8 2 7. 0 2.3 135 331964 -10.8 8.1 4 8.5 2.8 165 331965 -12.5 9.4 6 10.0 3. 7 218 371966 -15.0 11.2 1.3 12.5 4.2 247 341967 - 12.0 9.0 1.6 10.6 3.6 212 341968 - 14.0 10.5 1.7 12.2 4.4 259 361969 -16.0 12.0 1.6 13.6 4.8 282 351970 -17.8 13.4 2.2 15.6 4.8 282 311971 -21.0 15.4 2.2 17.6 5.4 318 311972 -23.0 16.9 2. 5 19.4 6.3 371 321973 -25.5 19.1 3.1 22.2 6.6 388 301974 -23.8 17.8 3.0 20.8 6.9 406 33

NOTES AND SOURCES
Total supply: 1949-74: For a discussion of the estimates of production and net imports of finished steel, see A. H. Usackand J. Egan, China's Iron and Steel Industry," in this volume.
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1949-74: Volume used in construction.
1949: Estimated using a steel-cement ratio of 0.085, from the 1950 ratio, table 4.
1950-1: Kang Chao, op. cit. p. 202.
1952: Niu, Chung-huang, Wo-kuo Ti-i-ke Wu-nien-chi-hua-shih-chi TI-sheng-ch'an

Ho Hsiao-fei Kuan-hsi, Tsai-cheng Ching-chi Ch'u-pan-she, Peking, 1959, p. 34.
1953-56: Wo-Kuo Kung-yeh-T'ung-chi Ti-ching-yen, State Statistical Bureau,

Peking, 1959, p. 69.
1957-58: Based on steel-cement ratios calculated from FBIS, Oct. 20,1959, BBB6,

and Yeh-Chin Pao, No. 48, Dec. 4,1959, p. 37.
1959-74: See the text.

TABLE 4.-CHINA: RATIO OF STEEL TO CEMENT USED IN CONSTRUCTION

[in millions of metric tonsl

Steel Cement Ratio

1950 -0.1 1.4 0. 09
1951 -. 2 2.5 .10
1952 -. 3 2.9 .11
1953 -. 8 3. 5 .22
1954 -. 9 4.3 .21
1955 -1.1 4.1 .26
1956- 2.0 5.6 .36
1957-------------------------------- 1.7 5. 6 .30
1958 -2.9 9.8 .30

1 Derived from unrounded data.

C. Finished Steel

Estimates of production of finished steel are given in table 3. Net
imports were added to domestic production to derive estimates of the
total supply of finished steel each year. The amount of steel used in
construction in 1949-58 was calculated from statements in the Chinese
press. For the years after 1958, information of this type is not available.
Some relatively stable relationship presumably exists between the
quantities of cement and steel used in construction. The ratio of steel
to cement used in construction in 1950-58 is presented in table 4. The
results for 1950-58 were used as a guide in estimating ratios for the
remaining years of the series.

The relationship between steel and cement used in construction was
a generally increasing one to 1956 and dropped off somewhat in 1957-
58. The ratio of 0.30 for 1957-58 is quite high, compared with the ratio
for other nations-the U.S.S.R.: 0.19 in 1969-70; the United States:
0.14 for the 1950's and the 1960's; and Japan: 0.09 in 1970-71. The
ratio in China was high because of the predominance of steel-intensive
construction such as heavy industrial buildings and railroad lines.

In estimating the amount of steel used in copstruction since 1959,
it was arbitrarily assumed that the steel-to-cement ratio has declined
at the rate of 0.5 percentage points per year on the basis of changes in
the direction of the construction effort and the experience in other
countries--the steel-cement ratio of the U.S.S.R. declined from 'about
0.30 in 1955 to 0.19 in 1969-70. The amount of steel used in construction
is then calculated from these ratios by using the estimates of cement
used on construction in table 1.'

'Alternative assumptions about the rate of decline In the steel-to-cement ratio would
yield lower or higher estimates of steel used in construction, depending on whether the rate
of decline was higher or lower than 0.5 percentage points per year. However, the rate of
decline would have to vary considerably from 0.5 points per year to yield substantially
different results in the final index. For example, the use of the 0.5 figure gives a total con-
struction index of 349 for 1974 (with a 1957 base), whereas the use of a 1.0 figure would
have given an index of 329. and the assumption of an unchanging steel-cement ratio would
have given an Index of 410. For the lower estimate, the steel-to-cement ratio was not
allowed to decline below 0.20.

As indicated In table 3, this methodology indicates that the share of total steel supplies
used In construction has tended to drop over the years since 1956-57. Such a trend Is
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D. Price Weight8

The 1957 wholesale price weights used for the three commodities
were as follows:

Cement: 55 yuan per metric ton.5

Timber: 984 yuan per cubic meter.
Finished steel: 682 yuan per metric ton.'

V. THE BUTILDING MATERIALS INDEX OF CoNsTRucTrON AcTIVIn

The building materials index of construction activity is given in
table 5. The amounts of each building material used in construction
were multiplied by their respective prices to derive a value figure for
each commodity. These value figures were added together to deri ve the
total value of the three commodities for each year. An index was then
calculated by setting the value in 1957 equal to 100.

TABLE 5.-CHINA: THE BUILDING MATERIALS INDEX OF CONSTRUCTION ACTIVITY

Cement Timber Finished steel Building
Total ma-

Million Million Million value- terials-
metric Million cubic Million metric Million million Index'

tons yuan ' meters yuan ' tons yuan ' yuan X 1957=100

1949 ---------- 0.7 36 1.2 114 0.1 38 189 7
1950 - 1.4 78 1.3 132 .1 82 291 11
1951 -2.5 137 2.7 266 .2 170 573 22
1952 -2.9 157 5.9 578 .3 215 950 37
1953 -3.5 194 6.7 655 .8 520 1,369 53
1954------------- 4.3 235 9.5 936 .9 622 1,79 70
1955- 4. 1 224 10.6 1,042 1. 1 726 1,993 77
1956 -5.6 307 12.3 1,206 2.0 1,373 2,886 112
1957 -5.6 306 11.5 1,130 1.7 1,138 2,573 100
1958 -- --- ---------- 9.8 539 20.2 1, 990 2.9 2,005 4, 534 176
1959----------------------- 11.5 631 20.6 2,027 3.4 2,347 5,005 195
1960 - ------------- 11. 2 616 16.5 1,624 3.3 2,253 4, 493 175
1961 -7.0 385 13.6 1,335 2.0 1, 384 3,104 121
1962 . -,. . 5.8 318 14.6 1,438 1.6 1,123 2,879 112
1963------------- 8.2 450 16.2 1597 2.3 1, 562 3,609 140
1964- -.......--------- 10.2 560 17.2 1,696 2.8 1,911 4,168 162
1965------------- 13.8 757 18.8 1845 3.7 2,536 5,138 200
1966 -- --- ---------- 15.9 876 19.7 1,941 4.2 2,877 5,694 221
1967- - 13.7 753 15.0 1,479 3.6 2,428 4, 660 181
1968 -17.1 943 16.0 1, 574 4.4 2,981 5,498 214
1969 -19.3 1,060 17.7 1,742 4.8 3,286 6,087 237
1970 -19.5 1,071 20.0 1,968 4.8 3,253 6,292 245
1971 -22.4 1, 234 21.5 2, 116 5.4 3,671 7, C21 273
1972 - 26.8 1 473 23.2 2,283 6.3 4,292 8,048 313
1973 -28.9 1, 587 25.0 2,460 6.6 4, 527 8,574 333
1974- 38.6 1,682 26.5 2,608 6.9 4,693 8, 982 349

I Derived from unrounded data.
2 Because of rounding, components may not add to the totals shown.

reasonable because the residual steel supplies have been used primarily by the machine
building Industry. Chinese claims, as well as estimates by foreign observers, Indicate that
the machine building industry has been expanding much faster than both construction and
industrial production as a whole. See, for example, Peking Review, Nov. 2, 1973, p. 22;
Field, op. cit., pp. 67-68, 80; and Thomas G. Rawski, "Recent Trends In the Chinese
Economy," China Quarterly, No. 53, January-March 1973, p. 10.

5 SLFT, No. 18, 1958, p. 15. No. 400 cement.
Academia Sinica, Shanghai Economic Research Institute, and Shanghai Academy of

Social Science, Economic Research Institute, Shang-hai Chieh-fang Chien-hou Wu-chieh
Tzu-liao Hui-pien 1921-1957 (A Compilation of Reference Materials of Shanghai Com-
modity Prices Before and After Liberation), Shanghai Jen-min Ch'u-pan-she, Shanghai,
October 1958, pp. 509-511.

This reference gives a retail price of 186.60 yuan for pinewood. Two adjustments are
made to convert this to a wholesale price for roundwood, as follows.

a. The price is multiplied by the ratio of the wholesale to retail cement price (55/73)
derived, respectively, from reference No. 1 above and page 511 of reference No. 2. The
result, 140.60 yuan, is the sawn wood wholesale price.

b. 140.60 is then converted to an equivalent roundwood price of 98.40 yuan when multi-
plied by the 0.7 conversion factor. See: Forestry in Communist China, op. cit.

7 Ibid. Adjusted by weighting estimated amounts used In construction, by type and grade,
In order to derive the price of 682 yuan per ton.
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VI. COMPARISON WITH KANG CHAO'S INDEX OF CONSTRUCTION

The index for this paper is tested against an index by Professor
Kang Chao of the University of Wisconsin.8 Kang Chao presents an
index of inputs to the construction sector covering 1950-58. He uses
official Chinese data on steel, timber, cement, glass plates, other build-
ing materials, and labor. This index, converted to 1957= 100 from its
1952 base is given in table 6. The two indexes show the same general
pattern.

VII. OTHER BUILDING MATERIALS: GLASS AND BRICK

No time series are available on such inputs to construction as ply-
wood, precast concrete, and plastics. Data on production of glass and
brick from 1949 through 1960, however, are available. A new index
was calculated including all five materials (cement, timber, steel,
glass, and brick). This expanded index differs little from the original
index (see table 7). This result suggests that the inclusion of glass and
bricks in the whole index would not appreciably alter the pattern of
construction activity as set forth in this paper. If five items are used,
bricks (at 40 yuan per 1,000 bricks) would constitute 17-21 percent
of the total value of building materials in the construction sector. Pro-
duction thus would have amounted to an estimated 45 to 60 billion
bricks in 1974-a reasonable figure, considering the production of 30
billion bricks reported for 1960. Glass (at 1.29 yuan per square meter)
represents only about 1.5 percent of the total value of building mate-
rials in the five-item analysis, so that 1974 production would have been
about 130 million square meters of flat glass. In 1960 the production
of glass was 66.5 million square meters.

TABLE 6.-CHINA: COMPARISON OF THE PRESENT INDEX AND KANG CHAO'S INDEX
[1957=1001

Building
materials Kang Chao's

index index of
of this inputs to

paper construction

1950 - 11 12
1951--------------------------------------- 2221
1 9 52 -- - - - - - - - - - - - - - - - - - -- - - - - - - - .- - - - - - - - _ 37 3 4
1953 - 53 53
1954 -70 67
1955 5- 77 72
1956 - 112 112
1957 - 100 100
19508 -176 166

8 Kang Chao, op. oft., p. 57.
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TABLE 7.-CHINA: EFFECTS OF THE INCLUSION OF GLASS AND BRICK ON THE CONSTRUCTION INDEX

11957=1001

Index of this 5-item
publication I index '

1949 - 7 8
190--11 10
1951 -22 18
1952 -37 28
1953 -53 42
1954 -70 56
1955 -77 65
1956 --------------------------------------------------------------------------- 112 98
1957 - 100 100
1958- 176 160
1959 - 95 175
1960- 175 165

' Based on cement, timber, and steel used in construction.
' Based on cement timber, steel, glass, and brick used in construction.

APPENDIX

CHRONOLOGY OF CONSTRUCTION ACTIVITY, 1949-74

1949-57, Rehabilitation and the First Five-Year Plan

During the reconstruction phase, construction activity was directed toward
the rebuilding of the war-damaged industrial and transportation base. Rail lines
were mended; damaged or idle factories were returned to production; and a
small amount of new plant construction was initiated. With the adoption of the
First Five-Year Plan (1953-57), industry was given priority over other types of
construction. Soviet building specifications were adopted, and Soviet technical
assistance was provided. The main results were an increase in basic heavy indus-
try and in the railroad network.

1958-60, The Great Leap Forward

The Chinese felt during the late 1950's that a much faster pace of development
could be attained by adding massive inputs of labor to the construction process.
Work on the core Soviet-aid plants was supplemented by a fast-paced program
of building thousands of small iron furnaces, fertilizer plants, cement plants, and
machine shops. Severe material shortages quickly developed, and quality of out-
put plummeted. Industrial and construction problems were exacerbated by
the harvest shortfalls. The combination of industrial collapse, severe food short-
ages, and withdrawal of the Soviet advisers in mid-1960 brought the Leap For-
ward to an end.

1961-65, Readjustment and Recovery

The period of readjustment and recovery was characterized by a return to
orthodox planning, including the shutting down of useless small plants. Con-
struction work was first concentrated on major projects that could be finished
quickly. Later, renewed investment was undertaken on a selective basis by the
central government-featuring the chemical fertilizer, petroleum, and electronics
industries. Vast military and related construction was initiated. China turned to
the West as a primary source of modern technology and began to purchase sub-
stantial amounts of machinery and whole plants. A central theme of this period
was the higher investment priority accorded to the agricultural sector and in-
dustries supporting agriculture.
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1966-69, The Cultural Revolution

The Cultural Revolution was a period mixed in its purposes and effects. The
political turmoil disrupted the urban sector and led to material shortages and to
delays in the national construction schedule. Some of the hurry-up philosophies of
the Great Leap Forward were reinstated, although on a much more moderate
scale. Construction materials and funds were once more wasted on poorly con-
ceived small-scale projects. Local decisions on investment were not coordinated
with raw material supply or need for the output. In general, the Cultural Revolu-
tion had little effect on agricultural production and only temporarily halted the
upward trend of industry and construction.

1970-74, the Current Scene

Once the Cultural Revolution had faded, work moved forward rapidly on
major projects in industry, transportation, and other sectors, and the small plant
program was pushed on a fairly rational basis. Small cement plants were built
in great numbers, reaching 2,800 by 1973, with output equaling the output of
the modern cement plants. Small fertilizer plants were also stressed, and their
output is claimed to be greater than the modern plants. The construction of small
plants had once more outpaced the availability of construction materials and
supporting inputs, such as fuels. Another reexamination of priorities among
small plants has been in process with the result that the level of small plant
construction has been drifting downward over the past 2 years.

Current construction activity in China reflects the revised investment priori-
ties of late 1972 and 1973, under which Peking is attempting to bolster defi-
ciencies in agricultural and industrial performance. Construction activity now
features industrial projects supporting agriculture, the buildup of electric power
capacity, port and harbor improvements, and capital improvements in the raw
materials industry (mining). China in 1973 contracted with Japan, the United
States, and Western Europe for $1.2 billion worth of industrial plants-mainly
chemical fertilizer and artificial fiber plants. In 1974, plant purchases were about
$900 million, dominated by the steel rolling mill (more than $500 million) to
be built at Wu-han.

For the next 2 to 5 years, construction activity will feature industries produc-
ing chemical products, raw materials, and electric power. This activity will
include the construction of the numerous foreign plants now under contract.
Construction in the mining industry will give priority to open-cut mining, a tech-
nology in which China has much to learn from the West. Construction of major
new facilities at international ports will parallel the expansion of foreign trade.
The steel industry will continue to have high priority in construction, with the
major emphasis on capacity to produce finished steel. The petroleum industry
has been speeding up its already fast pace. Development during the next few
years will give top billing to oil pipelines and to the opening up of offshore
deposits in the shallow Pohai Gulf.
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The major conclusion in my paper on agriculture in the last JEC
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Since that paper was written in late 1971, the weather has been gen-
erally unfavorable and marginal returns from inputs produced in
small plants have declined. As a result, Peking has found it difficult
to increase the output of grain and essential nongrain crops as rapidly
as population. Crops were poor in 1972. To maintain consumption the
Chinese temporarily:

Stepped up imports of grain and cotton;
Broadened imports to include corn, soybeans, and soybeani oil;

and
Turned to new (United States) and former (Australia, Argen-

tina, and France) suppliers.
At the same time, Peking has assured itself of grain for the medium
term and has made the sizable adjustments in investment priorities
necessary for a longer term solution to the agricultural problem.

Major changes include:
Concluding multiyear agreements with Canada, Australia, and

Argentina to provide a maximum of 4.8 million tons of grain
annually through 1976;

Downgrading the concept of the small plant churning out low
quality inputs;

Importing 13 large chemical fertilizer plants to provide first-
class inputs and synthetic fiber plants to supplement supplies of
natural fibers;

Intensifying work on capital construction projects to improve
and extend farmland;

Limiting sideline activities that might interfere with peasant
obligations to the collective; and

Increasing the acreage of grain crops by expanding multiple
cropping and limiting the acreage of industrial crops.

The fertilizer plants are the key to China's agricultural develop-
ment. When the last of these plants come into operation in 1978 or
1979, China's supply of nitrogen fertilizer will reach 8 million tons,
double the current availability. The giant increment in nitrogen fer-
tilizer clearly will be a major shot in the arm for agriculture although
marginal returns will probably be low, at least initially, because fer-
tilizer will outstrip the availability of complementary inputs-effec-
tive water control; very-higlh-yielding varieties of seed; sufficient trace
elements; phosphoric and potassium fertilizers; of agricultural chemi-
cals, et cetera-necessary for top yields. Even so, grain output could
increase to about 300 million tons by 1980. Peking's use of its limited
scientific capabilities to achieve practical short-term objectives (such
as simple seed selection and crossing) rather than to do basic, in-depth
research (such as sophisticated varietal developrment) may prove to
be the most serious impediment to China s progress in modernizing
agriculture.
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Through the rest of this decade China will continue to rely on im-
ports to maintain consumption, especially in years of below-normal
harvests. Moreover, China's population and hence requirements for
food and fiber for domestic consumption will also increase. Even with
the accelerated programs to modernize agriculture, the PRC may not
be able to attain self-sufficiency in both grain and essential nongrain
crops by the end of this decade.

I. BACKGROUND

A. Early Strategy, 1949-61

Peking's agricultural policies in the 1970's are the outgrowth of two
decades of success, failures, and unfinished tasks. Chairman Mao Tse-
tung and his associates initially saw the bringing about of two "trans-
formations" as the solution to the agricultural problem: The "socialist
transformation" (collectivization) and the "technical transformation"
(intensification of primitiv" investment and upgrading of traditional
production practices). They believed that these transformations plus
limited but selective, investment would enable agriculture to feed
and clothe a large and rapidly growing population, provide raw ma-
terials to industry, and provide surpluses that could be exchanged for
foreign industrial equipment. The transformations were to be in
gradual stages. Each stage was to be accompanied by (a) firmer gov-
ernment control over management and distribution in the agricultural
sector, (b) increased local investment-the expansion of productive
capacity through the input of peasant labor and local materials-and
(c) intensification of traditional modes of agricultural production.
According to Peking's original timetable, collectivization was to be-
gin in 1950 with the formation of mutual aid teams, move through
the stages of small and large agricultural producer cooperatives, and
finally, culminate in 1967 in the commune, the ultimate Communist
organization.

As for capital investment by the central government, most expendi-
tures were earmarked for high-cost projects to harness the rivers of
the North China Plain. This region, over one-fifth of China's total
farmland, suffered from chronDi drought, flooding, and waterlogging.
Although the river control scmic.nes were not to be completed for a
number of years, returns were expected as early as 1952 and major
payoffs were anticipated by no later than 1955.

The plans underestimated the technical problems involved and
overestimated the speed with which the construction could be carried
out. These problems were illustrated by the failure of State projects
to moderate the effects of devastating floods in 1954 and in 1956 after
construction was well underway. As a result, agricultural output fell
farther and farther behind the assigned targets. Peking attempted
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to make up lost ground and get back on trend by accelerating and
intensifying the socialist and technical transformations of agricul-
ture. Thus, each calamity in the North China Plain was followed by
an unscheduled acceleraton in the collectivization of agriculture.

By 1957-the last year of the First Five-Year Plan-time was
running out. During the plan period good gains had been made in
the output of basic necessities,2 but the large surpluses that had been
expected did not materialize. Furthermorej most of the increase in
basic necessities occurred early in the plan. As for the river harness-
ing schemes, the floods of 1954 and 1956 dramatized the inadequacies
of the original plans. Revised plans-completed in mid-1957-were
not promising. To continue the schemes would require over seven
times the investment originally budgeted and the payoff would be
further delayed.

2 For output of grain and cotton, 1949-74, see table 1.



TABLE 1.-CHINA: ESTIMATES AND OFFICIAL ASSESSMENTS OF THE OUTPUT OF GRAIN AND COTTON, 1949-741

Grain 3

Estimate
(million M.T.) Official assessment

Cotton

Estimate
(million M.T.) Official assessment

1949 .
1950 .
1951 - .- -
1952 -- - - - - - - - - - - - - - - - - - - - - -
1953
1954.-- - - - - - - - - - -- - - - - - - - - - -
1955.
1956.-- - - - - - - - - - -- - - - - - - - - - -
1957.-- - - - - - - - - - - - - - - - - -
1958.- - - - - - - - - - -- - - - - - - - - - -
1959
1960
1961.-- - - - - - - - - - -- - - - - - - - - - -
1962.-- - - - - - - - - - - - - - - - -

1963 -- - - - - - - - - - - - - -
1964 - - - - - - -

1965 -- - - - - - - - - - - - - - - -

1966

1967

1968

108 108.
125 125 -- - - - - - - - - - - - -- - - - -
135 135
154 154
157 157
160 160 .. ....
175 175
182 182. .-
185 185.-- - - - - - - - - -- - - - - - - - - -
200 (250)4 ..
165 (270)4 . .
160 150 - - - - - - - - - - - - - - - - - - - - - -
160 Forecast an increase of 10,000,000 tons
180 Grain harvest was normal to good, better than 1961;

output was about 20,000,000 tons greater than 1960.
185 Output of food grains shows an increase over 1962----
195 Grain output exceeded the 185,000,000 tons produced

in 1957; grain output was close to 200,000,000 tons.

210 Grain output was about 200,000,000 tons .

215 Reaped biggest grain crop in history, both per unit
yield and output showed a marked increase over

those of last year.
230 Grain registered a considerable increase over last

year's record; grain output was from 9,000,000 to
10,500,000 tons above 1966; Anna Louise Strong
reported grain output to be 230,000,000 tons.

215 Won another excellent harvest .

0. 44 0. 44.
.69 .69.
1. 03 1.03.
1.30 1.30.
1. 17 1. 17.
1.07 1 07.
1.52 1 52.
1.45 145.
1.64 1 64.
1. 70 (2. 01).4
1. 20 (2. 40).4

.90

.80
1. 00 Cotton acreage was generally lower than 1961.

1.20 Output of cotton increased by a big margin.
1. 70 Gross cotton output increased by 37 percent and the per

unit yield by 23 percent over 1963. The per unit
yield was a record.

1.90 oBoth per unit yield and output of cotton were at an all
time high.

1.80

1.90 Cotton output exceeded all previous records.

1.80 Achieved another good cotton crop despite serious
natural calamities; from 1966-68 the average unit
yield of cotton was 12.5 percent and average gross
yield of cotton was 12.2 percent above 1965.

Year



220 Total grain harvest was higher than last year
240 Edgar Snow reported output to be 240; total and per

hectare grain output exceeded the previous records.

246 Total and per hectare grain yields exceeded 1970
records; grain output reached 492,000,000,000 catties
(246,000,000 tons), an increase of 100,000.000,000
catties (50,000,000 tons) over 1957; 250,000,000 tons
of grain produced.

240 Total output of grain expected to reach 240,000,000
tons or about the same as 1970; grain output de-
clined by 4 percent or 10,000,000 tons; total grain
output soared from 110,000,000 tons in 1949 to 240,-
000,000 tons in 1970.

250 1971 grain production was 246,000,000 tons; this year's
grain output topped 1971 to set a new record; total
grain topped the 250,000,000 tons produced in 1971.

255 Total grain production shows a fairly big increase over
1973; total grain output reached a new level; since
liberation grain output has increased 140 percent.

1.80 Cotton harvest is excellent.
2. CO Good cotton harvest each year 1966-70 with total and

per unit yields surpassing the precultural revolution
levels.

2. 20 Cotton output increased 4 fold since 1949.

2.10 Cotton output was slighty below 1971.

2.50 Cotton production was 20 percent greater than 1972.

2.50 Last year was a record year for cotton and good results
were obtained this year; cotton output has increased
470 per cent over 1949.

I The data for 1949, 1952, and 1957, which are reported in the "Ten Great Years," are believed tobe internally consistent and reasonably accurate. In contrast, the data for 1958 and 1959 are LeapForward exaggerations although the figures for cotton output can be derived from data appearing inthe Chinese press as recently as April 1971. In the 1960's formal statistical reports were replaced bydisjointed announcements from various official and semiofficial sources that are hard to interpret.The reporting of selected data reappeared in the official press in the 1970's. Many of these data arerounded or are expressed as percentage increases over some earlier base, usually 1949. For examplethe statement "1974 grain output was 2.4 times 1949" output could imply a 1974 output as high as264,000,000 tons. Since, a) the base, the percentage, or both are generally rounded, and b) some datamay be iternally iconsistent, the estimates derived from them are approximations rather thanprecise measurements.
a Grain, as defined by the Chinese, consists of any staple foodstuff and normally includes: a) rice,wheat, and other small grains; b) coarse grains such as corn, millet, and kaoliang (Chinese sorghum);

c) tubers (white and sweet potatoes, yams, and cassava) at a ratio of 4 units of tubers to 1 of grain;and d) lentils, such as field peas and various types of beans. Rice, small grains, and coarse grains arereported on an unmilled basis. The definition varies from period to period and province to province.For example, chestnuts are considered a grain in some areas of Southwest China whereas in CentralChina a portion of the sweet potato crop is reported as an industrial crop. At various timessoybeans have been reported as a grain crop partly as a grain crop, add partly as industrial crop, orbeans. In the past the terms total grain, gross grain, or total food have been signals that soybeans
were included.

3 Because of the accumulating body of data on provincial acreage, yield, and output, the nationaloutput estimates are currently being reviewed. This review may resolve some of the discrepanciesbetween the current estimatez and the official assessments. For example, the estimates for grain forthe years 1960-63, 1965, and 1967 may be too high.
4 Exaggerated Leap Forward claim.

1969 -- - - - - - - - - - - - - - - - - - - - - -
1970 - - - - - - -

1971 . - - . . . . - - - - - - . . - -..

1972

191

1974 -- - - - - - - - - - - - - - - - - - - - - -

CO
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The regime could not afford to wait. The Second Five-Year Plan
(1958-62), which was to follow the Soviet style script of the first plan,
was suddenly swept aside in 1958 by the establishment of communes
and by the Great Leap Forward. All river harnessing schemes except
that for the Yellow River were abandoned. The leap rested on the
questionable belief that a doubling of an already stern -work pace
would generate the heretofore elusive agricultural surpluses, thereby
bringing industrialization several decades closer. The result of this
approach to agricultural development-combined with three consecu-
tive years of bad weather, 1959-61-was a sharp decline in output and
severe nationwide shortages of food.

B. Agriulture First, 1962-69

After three successive poor harvests and the failure of the Sanmen
Gorge Reservoir-completed in 1960-to control the Yellow River,
Peking restructured its investment priorities both among economic
sectors and within agriculture. In the fall of 1962 the "agriculture
first" policy was introduced. This policy provided for the allocation
of a much larger share of state investment to agriculture and a redi-
recting of the industrial sector to provide more inputs for agriculture.
Imports of chemical fertilizer and annual purchases of large quan-
tities of grain to help feed urbanites in North China were put on a
permanent footing. Finally, the more crippling features of the com-
mune system were abandoned. Decisions on day-to-day agricultural
management were decentralized from the commune to the small pro-
duction team. In return for putting in a reasonable effort on the
collective acreage, the rural population was again permitted to engage
in the cultivation of private plots and in private trade.

In 1963 floods devastated the North China plain. This led to the
adoption of a stabilization policy within the framework of the agri-
culture first strategy, a second major shift. The stabilization policy
concentrated the inputs supplied by industry in those areas where
natural conditions were the most favorable for immediate increases in
agricultural output. State investment was allocated to these selected
areas to upgrade water control, thereby creating high, stable yield
fields. Such fields reduced the risk of crop failure and maximized the
returns from the increasing flow of industrially produced inputs. In
short, the planners believed that a shift to already high-vield areas
would give a better return at the margin for the investment. The prin-
cipal effect of the stabilization policy was to move priority for state
investment away from the wheat and coarse grain areas of the North
China Plain to the predominantly rice-growing areas of south and
central China. In the Plain, local investment was to carry the burden.
Peasants were set to work digging an immense network of drainage
ditches. Whereas these ditches would ease the threat of waterlogging
and flooding, they would be of limited use for irri-ation.

Beginning, in late 1965, the stabilization poliev was supplemented
by other programs requiring less investment by the state. Most promi-
nent was the campaign for self-reliance, initiated during the early
stages of the Cultural Revolution in 1966 and then intensified by the
"learn from Tachai" campaign.3 From a development standpoint, the
most important aspect of the self-reliance policy was to increase the

Tachal production brigade In Shansi Province was given tremendous publicity as a do-It-
yourself outfit whose members were reclaiming many hectares of unpromising land without
state support and were Increasing yields each and every year.



331

dependence on small plants as a source of agriculture inputs. The out-
put of low-quality chemical fertilizers, small water pumps, and sim-
ple farm implements produced locally with local investment, increased
rapidly and accounted for an increasingly large share of the non-
farm-produced inputs supplied agriculture. Much of the output was
of low quality, obsolete by Western standards, and inadequate as a
basis for modern agricultural practices. Even so, areas and production
teams making use of these simple inputs were a rung higher on the
production ladder than their less fortunate neighbors.

Aside from ideological considerations, reemphasizing of a policy of
self-reliance had pragmatic origins. Modern inputs-especially chemi-
cal fertilizers-had been made available faster than they could be
absorbed in high-yield areas. In addition, some low-yield areas, most
notably the North China Plain, stood little chance of underwriting
the high cost of a modernization program without outside aid. For
example, in 1966, over one-half of all state funds for water conserva-
tion was allocated for the reconstruction and repair of facilities in
the North China Plain, which was still recovering from the devastat-
ing floods of 1963.

As a result of the policies of the 1960's, production of grain and
subsidiary food was rapidly restored to the pre-Leap Forward level
and thereafter increased at a rate somewhat faster than population
until the early years of the Cultural Revolution. By the end of the
decade. Peking reverted to short-term contracts for grain, apparently
confident that the gap between grain output and domestic needs soon
would be closed. Cotton and other industrial crops fared less well and
remained in relatively short supply.

II. DEVELOPMENT POLICIES IN THE 1970's

The objective of Chinese policy in the 1970's has been to boost agri-
cultural output while maintaining a balance between local and state
investment, between modern and semimodern inputs, between grain
and essential nongrain crops, and between socialist enterprises and
those activities permitted to function outside the collective sphere.

A. 1970 to Late 1972

After the winding down of the Cultural Revolution in 1969, the
leadership made two important modifications in its basic agriculture
first policy. First, the increasingly expensive program of developing
high-yield farmland apparently was pushed to the background. Sec-
ond, small. locally constructed plants that had been featured during
the Cultural Revolution remained in the forefront as the major sup-
pliers of inputs for agriculture. Thus, semimodern inputs accounted
for an increasingly large share of the inputs supplied agriculture
and less new land was being provided with the water control neces-
sary to make optimium use of modern ii )uts if and when more be-
came available.

B. Late 1972 to Early 1975

The fair 1971 harvest and the poor 1972 harvest were warnings that
semimodern inputs and small farmland capital development projects
were not enough. Output of essential agricultural commodities had
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increased, but self-sufficiency had not been attained. The requirement
for agricultural imports could be sizable if a series of subnormal har-
vests were encountered. The decline in the rate of overall growth in
agriculture since 1967 suggested that China was becoming more,
rather than less, dependent upon imports. Furthermore, there, was
no guarantee that imports could be acquired as needed because of
extreme tightness in the international commodity markets.

Beginning in November 1972, Peking took steps to meet these prob-
lems. The role of the small plant was downgraded. The regime again
turned to accelerated investment of state funds in support of modern
industries for agriculture. The most noticeable move was the purchase
of 13 huge chemical fertilizer and 4 synthetic fiber plants from sup-
pliers in the United States, Western Europe, and Japan. Crash pro-
grams were also introduced to upgrade farmland to higfh-yield stand-
ards in order that modern inputs could be used efficiently when they
became available.

III. COLLECTIVES AND RURAL INSTITUTIONS

The agriculture first policy of 1962 reintroduced private activity to
the countryside and shifted a large number of management decisions
down from the commune to the smallest unit of the three-tier organiza-
tion system in rural areas, the production team. These policies with-
stood Cultural Revolution sniping to emerge in the 1970's more solidly
entrenched than ever.

As of early 1975, the private plot continues to be tolerated and pri-
vate raising of hogs and poultry is encouraged. Income distribution
among team members from collective activities continues to be more in
accordance with work done than with need or political attitudes as
advocated by Communist theoreticians. These realistic policies con-
tinue to contribute substantially to increases in the production of vege-
tables, pork, and poultry.

These policies have been broadened since the Cultural Revolution.
First, since 1971, sideline activities such as pottery making and wood-
crafts have been encouraged as sources of supplementary income for
both individuals and production teams. Second, the central authorities
have manipulated rural price relationships as a means of stimulating
agricultural output. For example, in the fall of 1971 the price paid
for most industrial crops was increased while the price charged for
some nonfarm produced inputs wvas reduced. The price paid for raw
sugar was increased by 15.3 percent and for oilseeds-peanuts, sesame.
rapeseed-by an average of 16.7 percent. The prices of chemical ferti-
lizers and insecticides were reduced by 9.7 percent; and various types-
of agricultural machinery and tools by an average of 15.7 percent.

The impact of the government's price policy was twofold. First,
some acreage in the collective sector was shifted away from grains.
Of greater importance, higher prices encouraged production teams to
grow sugarcane, tobacco, and fiber crops on noncultivated land in their
spare time. These activities, in essence, are extensions of the private
plot and account for most of the recent expansion in the acreage of
sugarcane, tobacco, and fiber crops.

The program apparently got out of hand. Following the poor 1972
harvest and again as recently as December 1974 Peking complained
that (a) the peasants -were spending too much time in private activity;
(b) they were too occupied with monetary gain; and (c) too much



333

acreage had been shifted away from grains.4 To correct the situation,
some areas were directed to plant more grain. As for private sideline
activities, these could be pursued only after the peasants had fulfilled
their obligation to the collective.

No major changes in policy have been announced since 1973. Indi-
vidual incentives to produce have been maintained. In addition to con-
tinued tolerance of the private plot and petty trading, the authorities
have apparently relaxed guidelines governing distribution at harvest
time in order to give the peasant a larger return for his labor. Discus-
sions in the press of the workpoint system continue to emphasize pay-
ment according to work done and tend to downplay payment deter-
mined by political attitude or by need. Similarly, workpoint scales for
auxiliary farm labor-women and youth-are more generous than in
the past.

The more permissive attitude taken toward sideline activities and
distribution has widened income differentials in the countryside.
Peking has called these differentials perfectly proper "at this stage in
the nation's development." The present pragmatic, incentive-oriented
policies, however, contradict Communist ideology. A hardening of
Peking's permissive policies thus is always a possibility. Changes in
these policies will necessarily affect the distribution and efficient use of
the nonfarm produced inputs now flowing into China's agriculture.
The increased availability of such inputs and their impact upon agri-
cultural performance are discussed in the following sections of this
paper.
TABLE 2-CHINA: IMPORTS, PRODUCTION, AND AVAILABILITY OF PLANT NUTRIENTS FROM CHEMICAL

FERTILIZER ' 2

lIn thousands of metric tensl

Nitrogen Phosphorous Potassium

Pro- Pro- Pro-Year Imports duction Total Imports duction Total Imports duction Total

1949 -5 51950 -- - - - - - 20 14 34 -- --- - - - - - - - - - - - - - - - - - - - - - - - - - - -1951 -- - - - - - 40 27 67 ---- - - - - - - - - - - - - - - - - - - - - - - - - - - -1952 40 38 786
1953-- -- --- - - 80 52 132 --- - - - - - - - - - - - - - - - - - - - - - - - - - - - -1954 136 68 204
1955 - - 158 83 241 i i- - -1956 -- 270 117 387 14 141957 230 136 366 29 22 51 10 101958 -350 202 552 9 64 74-1959 ----- -- 270 275 545 ------ 93 93 ------------ - - ----
1960 -- 210 344 554 5 149 1541961 - - - - - -- 225 290 515 -- - - - - 74 74 - - - - - - - - - - - - - - -1962 240 444 684 103 103
1963 -- - 540 565 1,105 --- 192 1921964 -- 324 712 1,036 32 416 449 --1965 -- 590 830 1,420 44 ^626 671 4 41966 712 966 1,678 9 874 884 ------- 36 361967-- 1,127 808 1,935 11 727 738 16 68 841968-- 1,207 1,040 2,247 9 761 770 19 92 1111969 -- 1,304 1,180 2,484 3 963 966 8 100 1081970 -- 1,480 1,562 3,042 1,103 1,103 5 116 1211971 -- 1,475 1,900 3,375 --- 1,299 1,299 5 140 1451972 -- 1, 535 2,360 3, 895 9 1, 439 1, 449 5 152 1571973-- 1 360 2,880 4,240 83 1,858 1,941 75 168 2431974-- 1000 3,162 4,162 40 1,611 1,651 190 180 370

' Source: Unpublished research findings by H. J. Groen and F. L. Smith.
I To convert to standard units of product divide nitrogen by 20 percent; phosphorous by 18.7 percent; potassium by40 percent.

A'Canton ,Sousther-n Daily, Dec. 24, 1974; FBIS Jan. 2, 1975, p. H3.
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IV. INPUTS

A. Chemical Fertilizer

With the introduction of the agriculture first policy chemical ferti-
lizer joined water control as a key element in China's agricultural de-
velopment. As shown in table 2, the availability of nitrogen increased
from 684 thousand metric tons in 1962 to over 1.94 million tons in
1967. Of the 1.25 million tons increase, imports accounted for 887
thousand tons, or almost 71 percent. The decision to depend upon im-
ports rather than to develop modern complexes for domestic manu-
facture of chemical fertilizers at that time was dictated by China's
restricted technological capability, and the ready access to cheap for-
eign chemical fertilizer. In all, imports of nitrogen increased from 240
thousand tons in 1962, to about 1.13 million tons in 1967, and to about
1.53 million tons in 1972, making China the world's largest importer
of nitrogen fertilizer. Imports of nitrogen declined to 1.36 million tons
in 1973 and to about 1 million tons in 1974 because of tight supplies and
skyrocketing prices in the international fertilizer market and PRC
foreign exchange difficulties.

As for domestic output of nitrogen fertilizers, Peking attempted
to substitute quantity for quality. Beginning in 1966, hundreds of small
locally financed fertilizer plants were built which increased domestic
output of nitrogen from about 830 thousand tons in 1965 to over 2.88
million tons in 1973. In this period the percentage of total output at-
tributable to small plants increased from only 7 percent to over 50 per-
cent. However, the products of the small plants-primarily ammonium
bicarbonate and aqueous ammonia-were low in nitrogen and highly
volatile. Thus, much of the nitrogen escaped in handling or was lost
into the air without benefiting the crops.

In late 1972, China's top leadership decided to increase the supply
and quality of chemical fertilizer. Thirteen of the world's largest
ammonia-urea fertilizer complexes were purchased. When completed
these facilities together with current programs to upgrade other agri-
cultural inputs, will go a long way toward modernizing China's agri-
culture. The fertilizer complexes will also permit the Chinese to up-
grade manufacturing technology, scale of production, and product
quality-problems that have plagued the domestic fertilizer industry
in the past. Furthermore, the raw material for the new plants will be
natural gas, a byproduct of China's burgeoning oil industry.

One weakness of China's chemical fertilizer programs has been the
unsatisfactory mix of plant nutrients. The optimum ratio is on the
order of 100: 50: 33 units of nitrogen, phosphorous, and potassium.
Until 1962 the input mix was heavily weighted toward nitrogen. Since
1962 domestic output of -phosphoric fertilizers has increased. Begin-
ning in 1973, domestic output was supplemented by fairly large im-
ports of phosphorous, mostly in the form of complex fertilizer. Po-
tassium fertilizer lagged badly until 1967, when domestic output began
to increase. Large imports of potassium fertilizer were begun in 1973.
By 1973, the overall nitrogen-phosphorus-potassium (N-P-KC) con-
sumption ratio-while seriously deficient in K-was a more satis-
factory 100:46:6.
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By mid-1975 the first of the new plants should begin to produce
urea. By 1978 or 1979, if construction of all the imported plants is
completed without major problems, China will obtain around 3.5
million tons of nitrogen from the new plants-22 percent greater than
1973 output. Thus to maintain and improve the 1973 N-P-K ratio,
China will require heavy investment in the phosphoric fertilizer in-
dustry and large imports. The PRC will be even more dependent upon
imports of potash. Known domestic deposits of potash are small and
located in remote areas, far removed from major argicultural areas.
By the end of this decade China could require as much as 2 million
tons of forei gn potash each Year.

At the end of the decade. China will still be short of chemical fertil-
izer, even if the most, optimistic plans for domestic output and im-
ports are fulfilled. For example, Vice Premier Teng Hsiao-ping has
stated that Clhiina requires from 60 million to 70 million tons of chem-
ical fertilizer each year,5 or about 610 kilograms of fertilizer (stand-
ard -weighlt or about 122 kilograms of nitrogen) for each hectare of
farmland. In most industrial countries, from 75 kilograms to 150 kilo-
grams of nutrients are applied at present, and the rate is much higher
in high-yield areas. Chinese requirements are even higher than im-
plied by these data because of multiple cropping on about two-thirds
of the farmland. If the newv fertilizer plants are in full production,
China could have about 8 million tons of nitrogen by 1980. or about 75kilog ams per hectare of farmland. A single crop of rice in the United
States currently receives about 120 kilograms. To equal the applica-
tion rate in the United States, China would require 240 kilograms of
nitrogen for each hectare of double-cropped rice and about 360 kilo-
grams for each hectare of triple-cropped rice.

Availability is only one side of the coin. The other is the response
ratio achieved from the fertilizer. To be most effective, chemical ferti-
lizer must be used as a part of a package of inputs, which include effec-
tive water control, superior varieties of seed, expert management, dis-
ease and insect control, and sophisticated cultivation techniques. Each
is essential. Used alone, one part of the package produces only a mod-
erate-sometimes no-increase in yield. However, when combined in aproperly balanced mix, the interaction produces an increase in yield
which exceeds the sum of the increases from the individual inputs.
These complementary inputs are discussed in the remainder of this
section.

B. Water Control and High-Yield Fields
Water control has always been central to Peking's program for agri-

cultural development in China. This policy has been necessary because
drought, flooding, and waterlogging have historically threatened
crops, even in the better agricultural areas. Water control -vas, and
will continue to hbe decisive because swater is the main determinant of
the efficiency with which other inputs-chemical fertilizer, insecti-
cides, and high-yielding varieties of seed-can be used.

Since 1970, water control programs have included the maintenance
and extension of old facilities, the digging of large drainage canals

I "Teng Hslao-ping Discusses Economy, Cultural Revolution, Taiwan", in FBIS, Dec. 10,1974. p. E3.



336

in the North China Plain, and the step-up in the supply of pumping

equipment. The major expansion in irrigation has resuAted from the

sinking of thousands of wells for irrigation in the 14 provinces of

northern China. Peking reported that a total of 1.3 million wells were

capable of irrigating 7.3 million hectares of farmland in late 1974. By

comparison, about 100,000 wells were in operation in 1965.
The effectiveness of wells for irrigation and the improvement of

existing water control projects depends heavily on power-driven water

pumps. Between 1965 and 1975 China's inventory of mechanical

pumps reportedly increased from about 8 million to about 30 million

horsepower and the area irrigated and/or drained by pumps from 6.6

million to about 33 million hectares.
Apparently the Chinese consider all land irrigated by water pumps

to be high-yielding although the capability to resist extreme drought

undoubtedly varies from project to project. The average well is capa-

ble of providing water for only 5.6 hectares; each horsepower of

pumping equipment serves about one hectare of farmland. Under nor-

mal weather conditions most small water conservation projects are an

asset in areas where traditional agriculture is practiced. However,

their effectiveness for modern agriculture or during extremes in the

weather is restricted. These latter conditions call for larger projects

which can provide a dependable system for storing large quantities of

water. The introduction of pumps alone will displace labor and will

permit the more timely movement of water in peal;. seasons, but pumps

by themselves will not offset the effects of extended drought or permit

the application of high-yield agricultural techniques. The experience

of the provinces which have led in the sinking of new wells suggests

this method has limitations because an increase in the number of wells

often leads to depletion of underground water supplies. For example,

the overpumping of water during a 2-week dry period in June 1972

lowered the water table in some areas of the North China Plain to a

point where many wells became dry.
The program to establish modern water-control facilities on high-

yield farmland almost certainly will continue over the next few years.

Productivity of much of the land currently equipped with water

pumps-mostly of local manufacture and varying quality-can and

will be upgraded through the installation of more efficient pumping

equipment. Water supply and cost will be the major determinants of

the extent to which additional acreage can be brought under mech-

anized irrigation and drainage. The need for larger, more complex

water pumps and larger storage and delivery systems in particular

will increase as the pumping of water is extended to fields farther

from the source of water, to higher fields, or as deeper deposits of

underground water are exploited. The Chinese press has recently sug-

gested that the responsibility for the construction of water control

facilities may have to be shifted upward from the production team to

the brigade so that larger, more complex projects can be initiated. As

for the North China Plain, the size of the area that can ultimately be

irrigated bv wells depends on the volume and rate of recharge of

underground deposits of water. According to Chinese surveys, about

6 NCNA Dec. 28, 1974, in FBIS, Jan. 3, 1975.
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one-half of the farmland in Hopeh, Shantung, and Honan Provinces
can, ultimately be irrigated by wells.

The labor required to maintain China's water control facilities
is staggering in amount. These requirements reduce the amount of
labor available for new construction. Maintenance consists of peri-
odic land leveling; dike repair; removal of silt, weeds, and debris
from canals and ditches; and the repair of erosion ito canal walls.
The amount of earthwork required each year to maintain a system
varies, but probably averages out to about 10 percent of the earthwork
required during construction.

C. Varieties of Seed

Plant breeding and improvement programs in China are currently
limited to (a) seed selection and (b) relatively simple methods of
crossing and hybridization. These programs-upgrading the general
level of seed available to the Chinese peasant-have produced few,
if any, "super" varieties. The selection of seed from the hardiest and
most desirable plants for sowing the next year has insured that vari-
eties grown are suited to local conditions and minimized seed degen-
eration.

The Chinese have also exchanged traditional varieties between
regions. This practice is believed to have been especially successful in
the transfer of varieties of rice.7 Traditionally hsien (indica or long-
grain) varieties of rice were grown in the southern rice regions and
keng (japoonica or short-grain) varieties of rice were cultivated in
northern (Yangtze Valley) rice.-growving regions. Long-grain varieties
grow well on relatively infertile soils, are tall, rather coarse of stem,
and can tolerate the deep water associated with inadequately drained
paddy land. The major disadvantages of this subspecies is that it is
prone to lodging even at low levels of fertilization and unable to
tolerate high winds and typhoons. Short-grain varieties respond
well to heavy fertilization and-because of their comparatively short
stalks-withstand high winds. But, these varieties cannot tolerate deep
standing water and are photosensitive." To maintain the high level
of soil fertility demanded by short-gain varieties in the absence of
chemical fertilizer, a single crop of rice must be followed by a winter
green manure crop.

The introduction of the stabilization program opened new op-
portunities. The growth in the area served by mechanical pumps and
the great increase in chemical fertilizers have made possible the cul-
tivation of short-grain varieties of rice in southern paddy areas and
an intensification of rice cultivation in the northern paddy areas.
Kwangtung Province and the Yangtze Delta in particular have de-
veloped the capability to control water depth on a major share of
the paddy fields, thereby creating conditions favorable for the growth

7 Shen Hsueh-nien, "Paddy Rice Cultivation in Communist China," JPRS, No. 13, 946,
May 28, 1962.

8Photosensitivity refers to the length of day and hours of sun required by a plant to
flower. Photo-period insensitive means the plant wvill flower in a given number of days
after planting regardless of the length of day. Because of their photosensitivity, japonica
varieties are believed suited for cultivation during the spring and early summer in south
China. Thus, japonica varieties may be grown as the first or early crop of rice, but the
second or late crop of rice is probably a traditional indicia variety.
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of short-grain varieties.o The requirement for heavier fertilization
was met by chemical fertilizers. In the northern paddy areas, chemical
fertilizers were substituted for winter green manure crops. This in
turn made possible the growing of two crops of rice 10 in 1 year or the
growing of one crop of rice followed by a winter crop instead of one
crop of rice followed by a crop of green manure. Shortages of labor
during peak seasons-also a limiting factor in the double-cropping of
rice in this region-were alleviated by the provision of improved farm
equipment.

The prospects of using very high-yielding varieties of seed from
abroad do not appear promising. The most successful "miracle" varie-
ties of rice and wheat have been developed for tropical areas. Chinese
scientists have tested the high-yielding varieties of rice developed at
the International Rice Research Institute; they found their longer
growing season was not compatible with Chinese multiple-cropping
programs. Imported varieties of spring wheat are promising. These
varieties, with modification, could be grown as a winter crop in milder
areas of south China where wheat is not now an important crop. The
Chinese have also acquired small lots of corn, wheat, cotton, and soy-
bean seed from the United States and other Western countries. Some
U.S. observers douht that the Chinese have the scientific expertise to
modify these seeds to grow successfully in China.

D. Mechanization

The mechanization of Chinese agriculture is slowly proceeding
from a narrow base. The inventory of farm machinery has expanded
with development of electric power and petroleum for agricultural
use. In 1971 the Chinese claimed that the production of tractors,
walking tractors, internal combustion engines, and rice-transplanters
topped previous annual records. More recently-in January 1975,
Peking reported that farm machinery output had grown by over
10 percent annually and that output in 1974 was up 14.6 percent over
1973.11 The use of additional machinery during peak harvest periods
when the labor supply sometimes becomes a critical element has en-
abled the Chinese to gather crops quickly, thereby reducing harvest
losses. In some cases, the use of machinery has enabled the Chinese
to increase the effectiveness of their limited land resources through
the introduction of more intensive cropping patterns. In still other
cases, machinery has relieved some of the most burdensome physical
tasks of the countryside-the observer often sees one bulldozer and
hundreds of basket. carriers on rural construction projects. Iln sum-
mary, even though the PRC would be ill-advised to substitute
machinery for (the abundant) manpower on a wide scale until more

Short-grain varieties were first grown on small areas of paddy In Kwangtung Province
as early as 1954. By 1964 conditions were suited for the growing of these varieties on a
larger acreage.

IOThe growing of two crops of rice In 1 year does not mean that the productivity of
the land will be double that of a single crop of rice. Because of more favorable grolving
conditions throughout Its life cycle the yield of an Intermediate crop of rice is usually
significantly higher than the yield of either an early or a late rice crop. In addition, the
double-cropping of rice In central China normally requires that the two crops be inter-
planted (grown in the same field at the same time) for a varying period of time. For these
reasons, under favorable conditions the combined yield of two crops of rice may be 30 to
50 percent greater than the yield of a single crop of rice.

"t Peking, Mandarin to Southeast Asia, Jan. 3, 1975, FBIS, Jan. 8, 1975, p. E-2.
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productive employment possibilities are provided outside agriculture,
the continued increase in rural mechanization can add an element of
flexibility to productive capacity and eliminate at least a portion
of the backbreaking tasks.

E. Land Use

Unsuitable topography, soils, and climate restrict the cultivation of
crops to slightly over 10 percent (107 million hectares) of the China
mainland. Water control projects, urban growth, and the appropria-
tion of agricultural land for roads, railroads, airfields, industrial
plants, and military uses have removed good farmland from cultiva-
tion. The loss of farmland has been offset to an unknown degree by the
reclamation of marginal land for cultivation. Thus, increases in agri-
cultural output must come essentially from increases in the yields from
land currently under cultivation.

Since the introduction of the agriculture first and stabilization poli-
cies, shorter maturing varieties of seed, simple farm tools, fertilizer,
and better water control have been made available to the Chinese
peasant. These, together with increased expenditures of rural labor,
have (a) increased crop vields, (b) permitted an expansion of double
cropping (c) allowed the substitution of higher- for lower-yielding
crops, and (d) reduced the amount of farmland that must lie fallow.
For example, extensive areas of paddy formerly lay idle over the win-
ter to collect the water required for the transplanting of rice in the
spring. Irrigation has now freed many of these fields for the growing
of a winter crop. Conversely, large areas of lowland in north China
were too wet to permit the sowing of a winter crop. Now these areas
can be drained, making it possible to grow a crop of winter wheat.

AMultiple-cropping is also being intensified by interrow planting.
The abundant labor force is utilized to seed or transplant a new crop
between the rows of an existing crop before it is harvested, in effect
lengthening the growing season. Intercropping can increase yield by
as much as 40 percent. Intercropping and the use of faster maturing
varieties of seed have the virtue of exposing crops to vagaries of
weather for shorter periods of time.

Intercropping, however, is not without pitfalls. For example, the
dense vegetative cover increases the likelihood of plant disease and
insect damage. In the longer run. intercropping may not be compatible
with plans to modernize agriculture. With intercropping, crops ma-
ture at differing rates. The optimal time to irrigate or drain a field or
apply expensive, high-quality chemical fertilizer for one crop could
harm or fail to benefit the other. Intergrowina limits the use of ma-
chinery to plant, cultivate, or harvest crops. Finally, interrowing is
Iredicated on the lavish expenditure of lal)or. If the pool of farm
labor should be reduced through employment outside agriculture,
China might not have the labor to continue these programs on a
wide scale.

F. Research

China's scientific capabilities have been both a source of strength
and a potential] weakness. Prior to the Cultural Revolution a nondoc-
trinaire approach to agricultural science more or less prevailed in
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China. Long-term research to develop new varieties of seed was under-
way as was in-depth research in other agricultural disciplines. Re-
search findings and scientific journals from abroad were disseminated
among the scientific community.

With the onset of the Cultural Revolution, conditions changed. The
press began charging that Chinese agricultural experts were "ivory
tower" savants who had spent more than 10 years on the development
of new varieties without producing anything useful. The propagan-
dists argued that the peasant masses should be responsible for agri-
cultural experimentation and that the agricultural scientists be scat-
tered throughout the countryside to learn from the peasants at the
grassroots level. Agricultural research institutes were subsequently
decimated and their members sent to the villages for practical instruc-
tion. This practice has carried over into the 1970's in reduced form.
Scientists are now expected to spend a few months in the field and
then a few months back in their laboratories and classrooms.

Perhaps the most damaging legacy of the Cultural Revolution will
ultimately prove to be the interruption of long-term genetic research.
Research of this type is essential, both for the adaption of very high-
yielding varieties of seed imported from abroad to meet local condi-
tions and the development of such seeds from domestic germ plasm.
According to Western scientific delegations, Chinese genetic research
is deficient in terms of sophisication and continuity. The sophistication
of research, for example, is about 25 years behind the West, or about
the level taught in Western universities when the last Chinese scien-
tists were trained abroad.

According to the same delegations, the use of scientists at the grass-
roots has returned practical, short-term dividends. Local agricultural
methods and varieties of seed have been upgraded to maximize output
within the constraints of the available inputs and natural conditions
which vary widely from region to region and even within regions.
Furthermore. the collective organization of agriculture aids in the
rapid dissemination and application of improved cultivation tech-
niques within regions.

At the same time, the delegations have reported that China's scien-
tific policies will seriously retard long-term agricultural development.
Longr-term, in-depth research of the type necessary to produce tech-
nological brealthroulghs have been sacrificed for more immediate
gains. Scientific endeavors have been compartmentalized within local
areas with only limited exchange of research results between regions.
Scientific journals and research papers, domestic and foreign, rarely
are disseminated to the local level. Finally. classroom instruction of
buddingg agricultural scientists is inadequate. The top scientists are
Western-trained and nearing retirement. No new blood of similar
caliber is being developed to replace them.

V. AGRICULTURE PERFOR-MAN-CE TX TIHE 1970'S

Whereas the increasin g flow of inputs has given a positive slope to
the long-run trend line. the success of agricultural production in any
given year continues to depend on weather conditions. In 1971 and
1973. for example. unfavorable weather partially offset the beneficial
effects of increased inputs. In 1974, weather conditions were improved.
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but less fertilizer was available so output was lower than it might
have been. Rural capital construction programs have gradually led
to a reduction in the effects of bad weather; that is, they have cut down
the size of the troughs in agricultural production.

China's agriculture continues to be governed by the principle "take
grain as the key link and insure all-around development". Thus, grain
crops are and will continue to be the main beneficiaries of schemes to
upgrade agriculture.

Rice and wheat account for most of the increase in grain output over
the past 4 years. Many areas in south and central China now grow two
crops of rice each year instead of one. Wheat has gradually gained
popularity as a winter crop in both regions. Drainage schemes have
permitted a fairly rapid expansion of winter wheat acreage in the
North China Plain. More spring wheat is being seeded, primarily as
an interrow crop in Northeast China and as a fast maturing spring
catch crop in such traditional winter wheat areas as Shantung. The
acreage of coarse grains-corn, millet, and sorghum-has remained
relatively constant although average yields may be off. To make way
for expanded acreages of winter wheat, an increasing percentage of
the acreage of coarse grains is planted wvith lower-yielding summer
soxvn grain in place of normally higher-yielding spring sown grain.
Tuber crops and lentils continue to be grown primarily on fields un-
suited for other, more desirable crops, or as a catch crop should the
main crop fail.

Cotton textiles are the primary cloth for domestic consumption and
also a major export. Despite its importance, the acreage of cotton has
remained more or less constant over the past decade because of the
higher priority assigned to grain. Yields and output over the past
years are much improved over those of a decade ago due to the intro-
duction of improved varieties of seed and, presumably, heavier fer-
tilization. Thus, cotton output has fluctuated with year-to-year changes
in yield.

The output of major oilseeds-peanuts, rape, and sesame-has
lagged since 1970. The growving of peanuts has been more or less re-
stricted to areas of sandy soil, generally unfit for the cultivation of any
other crops. Rape is the only oilseed grown as a winter crop, and hence
competes with grains for acreage. For example, following the govern-
ment's announcement in 1971 that higher prices would be paid for in-
dustrial crops, the acreage of rapeseed for harvest in 1]972 was in-
creased by 40 percent. The expansion was temporary. Grain output
was off in 1972 and the acreage of rape was reduced in 1973.

The permissive policies toward sideline activities have stimulated
the growing of minor industrial crops, such as tobacco, fiber crops,
and sugarcane and beet. The acreage of cane in particular has in-
creased from plantings on formerly uncultivated lands. Although
yields are low in comparison with those in more technically advanced
sugar producing nations, output lhas grown from an estimated 1.4 mil-
lion tons of raw sugar in 1971 to 1.8 million tons in 1974.

Soybean output has long been constrained by the gradual shift of
acreage to higher-yielding grain crops. Despite their historical impor-
tance as a staple food and export crop, soybeans have received scant
official press coverage in recent years. In general, in Northeast China-
where most soybeans for export are grown-a good harvest of grain
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is followed by an expansion of bean acreage the next year, and a poor
grain harvest is followed by fewer hectares seeded to beans. Soybean
exports have declined steadily from 565,000 tons in 1967 to only 310,-
000 tons in 1973.12

Despite generally higher agricultural outputs thus far in the 1970's,
consumption of grain, sugar, vegetable oil, and cotton textiles is still
tightly controlled by a closely supervised collection and procurement
system and a well-established system of rationing. The regime's objec-
tive has been to maintain consumption of basic necessities at adequate
but near subsistence levels with improvement in the diet coming-
where and when possible-from increased availabilities of such non-
grain foods as vegetables, fruit, pork, and poultry. Large amounts of
grain traditionally have not been used as feed for livestock and are
unlikely to be used for this purpose in the future. Chinese agricul-
tural policies have been and are likely to remain aimed at providing
enough grain and essential nongrain crops to meet the needs of a mas-
sive, growing population.

The steadily increasing flow of new investment into agriculture
should enable the Chinese to produce a record grain harvest each year
provided weather conditions are near average. For 4 out of the last 5
years Peking claimed a record harvest of grain. The only break in
the trend occurred in 1972 when output admittedly declined.

The increase in grain output must average about 5 million tons each
year just to keep abreast of the growth in population. Output in 1974
would have had to approach 270 million tons to maintain per capita
availability at the 1957 level. The 270 million tons benchmark was
within the range of capability, but weather conditions would have had
to be unusually good.

Grain output in 1974 was some 10 million to 15 million tons below
the benchmark. Despite the overriding priority for grain production,
even the normally roseate official data show a declining rate of increase
for domestic grain production. According to these data the average
annual rate of increase declined from 2.2 percent during 1957-67, to
1.7 percent for 1968--71, and to 1.3 percent for the period 1971-74. At
the same time the overall output of essential industrial crops did not
keep pace with the increase in grain production, primarily because
sowing plans favored grain crops. On a per capita basis, grains ap-
proached and high quality subsidiary foods exceeded the pre-Leap
Forward level. Cotton textiles for domestic consumption and vege-
table oils, on the other hand, have not increased appreciably above the
1959-61 lows, and rations for these commodities are near the lowest
permissible levels.13

These problems were brought to a head by the abnormal 1972 har-
vest. In the fall of 1972 Peking reassessed the agriculture first 'and
stabilization policies and correctly concluded that adjustments in in-
vestment priorities were again necessary. Clearly this was not a short-
term solution. Several years would be required to construct and bring
modern agricultural support industries on stream. In the interim,
China would have to rely more heavily on agricultural imports to
maintain consumption.

12 For trade of major agricultural commodities other than grain. see table 4.
la Since the mid-1960's the normal cloth ration has been a little more than 3 yards pet

person per year In south China, and about double that for persons residing in cooler areas
of China. The vegetable oil ration normally fluctuates between 4 and 8 ounces per month.
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VI. TRADE

A. Imports
As previously stated, 'by 1970 Peking was confident that the North

China Phtill would soon become self-sufficient in grain, thus eliminating
the costly practice of importing g rain.14 Self-sufficiency was not, how-
ever, realized, although rising levels of outptit permitted the regime to
cut back grain imports without lowering co usumnption standards. In
1971, Peking slashed its imports of grain to 3 million tons, substan-
tially below the trend established o\ver the previous decade. The regime
took this action in l)art because of the excellent 1970 harvest and in
part to help redress its foreign trade deficit. In 1970 'and 1971, China
puichased grain from Canada exc lusively because (a) Canada could
supply all of China, needs, and (b) Peking wvas dissatisfied with the
A ustralian government's failure to extend diplomatic recognition.

The disappointing 1972 harvest and almost unprececlentedly tight
world supplies of grain. oilseeds, and certa-in grades of cotton that pre-
vailec at that time forced Peking to alter its buying practices. Begin-
ning in the late summer of 1972 China:

Stepped up imports of grain and cotton;
Broadened imports to include corn, vegetable oils, and soybeans;
Turned to new (United States) and former (Australia, Argen-

tina, and France) suppliers.
These purchases pushed 1973 agricultural imports to unprecedented

heights. As shown in table 3, deliveries of Drain reached a record 7.7
million tons, more than two and one-half times 1971 and up almost 60
percent over 1972. Cotton imports in 1972-73 soared to almost 425,000
tons, two and one-half times 1971-72 (see table 4). Historically a
major exporter of soybeans, China, was forced to purchase large quan-
tities of soybeans and soybea n oil for the first time. Almost 10,000 tons
of soybean oil was delivered to the PRC in late 1972. In 1973, about 60,-
000 tons of soybean oil and almost 200.000 tons of soybeans wxere im-
ported, and over 600,000 tons in 1974.

TABLE 3.-CHINA: IMPORTS OF GRAIN, CALENDAR YEARS, 1961-75
[Million metric tons!

Source

Year Total' Canada Australia Argentina France States Other

1961 -5.56 2.26 2.57 0.37 0. 26 0 0.101962 -4.60 2. 01 1.23 53 28 0 551963 -5.45 1.48 3.00 04 81 0 141964----------- 6. 31 2. 07 2. 23 1. 41 .23 0 .371965-5.91 1. 60 2. 80 1. 50 0 0 .011966 -5.59 2.57 1.31 1.60 .11 0 01967- 4. 94 1.08 2.86 .10 0 0 901968 -4.36 2. 17 1.59 0 .60 0 01969 3.91 1.73 1.85 0 33 a G1970 4.63 1.97 2. 29, .45 0 0IN i--- 3.03 3.01 .01 0 0 0 01972 -4. 84 3.88 0 0 0 .96 01973- 7. 68 2.54 .80 .15 0 4.18 01974 -7.01 1.90 1.39 .73 .21 2.78 01975 (preliminary) 4. 40 2. 20 1.40 .80 0 0 0

-Total by source may not add due to rounding.

1' Apparently output approached self-suffictency only when weather conditions wereunusually favorable. Peking first reported that the area comprising the North China Plainattained self-sufflciency In 1967. a year of an exceptionally good harvest. Similar claimswere also made in 1970 and 1974, also years of good harvests. In years of average or belowaverage harvests Peking has reported that the provinces us the North China Plain have"basically" or "initially" attained self-suffictency-signal words that grain still has to beImported from other areas of China or from abroad.
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TABLE 4-CHINA: TRADE OF MAJOR AGRICULTURAL COMMODITIES 5 2

[Thousand metric tonsl

Exports Imports

Rice Soybeans Sugare Cotton 7 Rice Soybeans Sugar Cotton 7I

1934-38 average - 17 2,036 (4) (4) 704 (5) 352 77

1955-57 averoge ---.... 595 964 3 It 118 (5) 89 22

1960 - , 1,174 996 16 65 28 (5) 203 87

1961 -444 335 127 33 62 (5) 1,534 63

1962 -577 342 284 11 5 (') 938 25

1963 -640 332 214 0 97 (5) 511 78

1964 -791 498 527 9 76 (5) 408 177

1965------------- 552 577 427 9 112 () 419 177

1966 -1,264 550 500 4 51 (5) 620 129

1967 -1,197 565 338 2 24 (5) 556 108

1968 -957 571 239 9 (') (' 432 72

1969 -801 487 116 11 (4) (5) 445 66

1970------------- 988 424 88 11 () () 530 78

1971 - 965 460 117 16 (4) (5) 464 94

1972 -815 370 156 16 (4) (5) 749 160

1973 -1,976 310 155 16 (4) 198 736 423

1974- () (0) (5) 22 (4) 626 (5) 361

' Source: Constructed from various FAO and USDA/FAS statistical journals.
I China's imports of grain are shown in table 3.
aNot available.
4 Negligible.
A None.
' Raw.

Crop year beginning Aug. 1.
I Imports of U.S cotton include 127,000 tons in 1972-73 and 194,000 tons in 1973-74. The PRC also purchased 122,000

tons for delivery in 1974-75 but much was canceled.

The sharp Chinese reaction to the short 1972 harvest and to the

unsettled conditions that prevailed in the international grain market

at the time clearly indicates the great importance Peking places on

the timely, uninterrupted flow of grain.
In August 1972 deteriorating crop prospects in North China and

the disruption of deliveries caused by the dock strike in Canada-

China's sole supplier of grain at the time-forced Peking to seek U.S.

grain, the only grain available for immediate delivery in quantity. Be-

tween late August and mid-October 1972, the Chinese acquired about

535,000 tons of U.S. wheat. From mid-October to November the

Chinese, following their normal practice, began to purchase grain

for near term delivery in 1973. The initial purchase was for 1 million

tons of Australian wheat-the first contract signed with that country

since the fall of 1969-followed by a contract for 1.7 million tons of

Canadian wheat.
Following the departure of the Australian and Canadian negotia-

tors, China was confronted by new problems. Peking was informed

that, because of the poor wheat harvest in Australia, imports from

that country would be cut by almost one-half. Because of the dock

strike and its aftermath, Canada was also hard pressed to fulfill its

commitment. Furthermore, unseasonal autumn rainfall seriously af-

fectedl thc harvest of coarse grains and soybeans in northeast China.

Normally the north China area depends on sliupments of grain from

the northeast region and on grain imports from abroad to make ends

meet. The sudden worsening of this harvest forced the Chinese to

buy whatever grain they could find at a price they could afford to

pay. Thus the Chinese turned to U.S. grain for a second time. In all,

about 575,000 tons of corn-which was cheaper and more readily avail-

able than wheat-was purchased as a stopgap until conditions in the

world grain trade became more settled.
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Although better harvests of grain, cotton, and oilseed were obtained
in 1973, output still fell short of requirements. Moreover, Peking real-
ized that imports would be needed for several years. Thus, in the fall

of 1973 the Chinese signed 3-year agreements with Canada, Australia,
and Argentina to buy a total of from 3.8 million to 4.8 million tons
of grain each year beginning in 1974. The Chinese supplemented these
purchases with a series of short-term deals for United States, French,
and Canadiani grain. In all the Chinese contracted for about 8.5 inil-
lion tons of grain for delivery in 1974 and for 9.5 million tons for
delivery in 1975. Peking also began forward purchasing of large quan-
tities of cotton and soybeans-mostly from the United States-for the
first time.

Due to the large quantities and great diversity of agricultural com-
modities available for export, the United States leaped to the fore-
front as China's leading source of agricultural imports. In 1973, the
United States supplied almost 55 percent of the grain, 30 percent of
the cotton, about 90 percent of the vegetable oil, and all of the soybeans.
In 1974, some deliveries of grain were postponed or delayed, but the
United States still provided almost 40 percent of the grain, 54 percent
of the cotton, and all of the soybeans imported by the PRC.

The Chinese apparently contracted for larger quantities of agricul-
tural commodities than they could ultimately cope with financially
or logistically. Furthermore, forward purchases may have exceeded
requirements. Average monthly deliveries of grain almost doubled,
from 480,000 tons January-June 1973 to 800,000 tons for July-Decem-
ber 1973. Record deliveries of grain together with greatly increased
shipments of cotton and soybeans exceeded the capacity of northern
ports, especially during the winter months. By November 1973,15 long
lines of ships began to queue up at northern ports awaiting discharge.
Some vessels were unable to berth for 2 or 3 months after arriving off
the coast of China; a costly oversight considering the daily demur-
rage charge for each vessel exceeded $5,000.

In October 1973, Peking began to complain about the quality and
condition of U.S. grain being delivered to China. Much of the U.S.
wheat was said to be contaminated with a relatively rare smut, TCK 16,

while the moisture content of U.S. corn was claimed to be high, there-
by causing problems for human consumption.17 Both commodities
wvere said to contain "foreign substances" for which the Chinese
claimed damages. In February 1974 the Chinese rejected several car-
goes of U.S. wheat due to TCK contamination. The traders subse-
quently suspended deliveries until a solution could be worked out.
In April the Chinese failed to provide shipping for several cargoes
of U.S. corn.

'5 After the Chinese had contracted for much of the grain for 1974 Import.
1l Tilletia controversa Kuhn, or TCK, Is a unique smut that requires snow cover, rather

than heat to thrive. Between 30 and 60 days of continuous snow cover are required for
TCK to survive a conditlbn that does not regularly occur In any of China's major winter
wheat areas and In only the United States Pacific Northwest and parts of New York State.
TCK reportedly Is also found in western Canada and in limited areas of Argentina and
France. TCK does not affect the milling or nutritional qualities of infected wheat and Is
not a serious depressant of yield. For example, yield on a field with a 2-percent Infestation
would be cut by about 2 percent.

17 No. 2 and 3 corn. normally a feedgratn, purchased by the Chinese has a standard
moisture content of 15.5 percent to 17.5 percent. The Chinese utillze Imported corn for
human consumption and hence desire that the moisture content be around 13 percent. The
Chinese were unwilling to pay the price for No. 1 corn or an extra charge for drying.

51-174 0 - 75 - 23
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Although the complaints of contamination and poor quality were
technically correct, the dispute provided a convenient opportunity to
delay deliveries at a time of congestion in northern Chinese ports.
Peking had accepted contaminated wheat since the fall of 1972, and
did not make a serious issue of the problem until port congestion de-
veloped in October 1973. The Chinese refused oilers of cancellation
and also rebuffed offers of consultation until after the port conges-
tion had subsided. Peking shifted gears in Mlay and Junle 1974. Ves-
sels were made available to load U.S. corn. Ani ag reement was worked
out with traders to resume shipments of U.S. wheat. The Chinese
agreed to take 300,000 tons of Argentine corn and 600,000 tons of
U.S. soybeans as a substitute for 1.2 million tons of U.S. corn. Finlly,
new contracts were signed for United States, French, and Canadian 18

wheat, mostly for delivery in 1974. These contracts raised China's
total grain purchases for delivery in 1974 to about 9.5 million tolls.
If shipped as scheduled, deliveries of grain to China-about 1 million
tons each month-would probably have strained the capacity of Chi-
nese ports, again giving rise to the specter of lines of ships waiting
to discharge grain.

In the fall of 1974, Peking canceled all contracts for U.S. soybeans
and requested that a major part of the grain booked for delivery in
the last quarter of 1974 be postponed until 1975. Apparently these
moves were intended to avoid a repetition of the port congestion that
occurred in the winter of 1973-74 and to alleviate Peking's mounting
foreign exchange difficulties. The postponements reduced 1974 grain
imports to about 7 million tons, about 2.5 million tons less than con-
tracted for.

The Chinese made more trade adjustments in early 1975. Most sig-
nificant was the cancellation of contracts for almost 1 million tons of
U.S. wheat, the total commitment of U.S. grain to China. The can-
cellation reduced China's imports of grain for 1975 to about 4.4 million
tons. Peking was influenced by the following developments:

The world price for wheat at the time of the cancellation had
fallen below the contract price, and world prices were expected to
fall even more;

China's foreign exchange position was unusually tight;
The 1974 autumn harvest ultimately turned out better than

expected at the time the grain was purchased.
Purchases of cotton and soybeans followed a similar pattern. Begin-

ning in the fall and winter of 1972 contracts for these two commodi-
ties skyrocketed only to be followed in late 1974 and early 1975 by
postponements, delays, and cancellations. The 1972 harvest of cotton
and soybeans was poor, forcing Peking to increase cotton imports and
begin the importation of soybeans and soybean oil. As in the case of
grain, the Chinese turned to the United States because supplies were
not available from other sources. All of the soybean oil was delivered.
The Chinese contracted for about 1.5 million tons of U.S. soybeans for
delivery in 1973 and 1974. About 40 percent of this was canceled in
the fall of 1974. In early 1975, Peking also canceled contracts for
245,000 bales of cotton or about one-half of the U.S. cotton scheduled
for delivery in 1975 and arranged for postponement of the remainder.

Is The contract with Canada was for 1 million tons of wheat over and above the 2 million
tons purchased within the framework of the multiyear contract.
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Cancellation of the cotton contracts was dictated by an improvement
in domestic cotton output; the weakening international markets for
Chinese exports of cotton textiles; and a growing tightness in PRC
foreian exchange.

Sugar is the only other major agricultural commodity imported in
quantity. Until 1972, virtually all of China's imports came from Cuba
in barter for rice.. Subsequently, the PRC has purchased substantial
quantities of sugar from Australia and Brazil because of poor Cuban
crops and cooling relations between the two countries. Net imports are
expected to remain at about 500,000 tons annually through 1976 and
possibly beyond. Multiple-year contracts have been concluded with
Brazil and Australia and similar agreements are expected with
Guyana and Jamaica.

B. Exports

In the 1950's China's agricultural exports were dominated by food-
stuffs, of which soybeans and rice were usually the most important.
The collapse of the Great Leap Forward in 1960 caused a sharp drop
in food exports. Exports moved up in the mid-1960's as the economy
recovered, only to suffer another setback during the Cultural
Revolution.

Soybeans have declined as an export, primarily because more and
more acreage has been shifted to higher-yielding grains. As a result,
soybean exports began a secular decline, falling from 565,000 tons in
1967 to only 310,000 tons in 1973. Exports in 1973 were largely offset
by the import of almost 200,000 tons of U.S. soybeans. In 1974, the
PRC imported an additional 600,000 tons of U.A. soybeans, thus be-
coming a net importer for the first time.

The reversal of China's position from a net exporter to a net im-
porter of soybeans was only temporary. In 1972 the soybean crop in
Northeast China-China's major producer of beans for export-was
hard hit by flooding and waterlogging 'before harvesting could be
completed. Damage was so extensive that Peking was unable to ful-
fill its 1972 commitment to Japan and other countries, and was even
forced to import large quantities of beans. With normal growing con-
ditions, the PRC will produce enough beans for domestic consumption
and will also have some for export. Exports, however, will be likely to
remain around 500,000 tons per year at most for several years to come.

Rice exports slumped in the mid-1960's, but unlike soybeans, bot-
tomed out in 1969 and then -began to gain ground. Exports reached
988,000 tons in 1970, declined to 965,000 tons and 815,000 tons in 1971
and 1972 respectively, then boomed to a record 2 million tons in 1973.
Exports in the latter year probably represent the high water mark for
some years to come. The demand for rice in the international rice trade
in 1973 exceeded the stocks in major exporting countries, causing the
price of rice to skyrocket. The Chinese apparently took advantage of
these atypical conditions by making unusually large quantities of
rice available.

Much of the abnormally large exports in 1973 probably came from
stocks. The 1973 late harvest of rice was poor in some areas, causing
the PRC to withdraw from the international rice market in the winter
of 1973-74 even though prices were high and buyers were available.
China did not reenter the market until after the results of the 1974
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early rice harvest were known, and even then sales were only made to
selected customers.

China's rice exports will probably level off at about 1 million tons
annually. However, exports of rice have normally been less than half
of 1 percent and 1 percent of grain and rice production, respectively.
Even in the peak year of 1973, exports constituted only about eight-
tenths of 1 percent of total grain and slightly less than 2 percent of
total rice output. Thus, if the price were right-economically or polit-
ically-China could again make sizable exports available even in
years when the domestic rice harvest is not especially good.

Peking has maintained that rice is exported to pay for imports of
grain. However, income from rice sales has usually remained far
below the cost of grain imports, even in years of unusually high inter-
national rice prices. Furthermore, the limited price data that are avail-
able suggest that much of China's rice exports is of poor quality by
international standards and hence fetches a relatively low price. For
example, the PRC could have earned about $145 million from the sale
of 815,000 tons of rice in 1972 if (a) all sales were commercial and (b)
the sales price per ton were equivalent to that paid for premium rice
in world trade ($178 per ton, f.o.b. Bangkok as of Sept. 4, 1972). By
comparison, the cost of importing wheat alone in 1972 totaled about
$300 million ($66.70 per ton, f.o.b. Vancouver)-more than double the
most China could hope to earn from the export of rice under the most
favorable of circumstances. The spread narrowed in 1973. Interna-
tional prices varied widely, but Chinese rice exports probably fetched
an average price of about $400 per ton. If all sales were commercial,
exports of 2 million tons of rice could have produced an income of
about $800 million. Wheat imports cost the Chinese about $760 mil-
lion l9 and corn imports about $150 million 20 for a total outlay of
about $910 million.

VII. A LOOK AHEAD

Before 1972, PRC programs for agricultural development hinged
primarily on one-time improvements in traditional agricultural prac-
tices or were subject to sharply diminishing returns. These improve-
ments did not build a foundation for sustained growth. Current
programs to develop high-yielding varieties of seed, to construct mod-
ern fertilizer plants, and to expand effective water control, offer the
possibility of sustained growth if the mix of modern inputs is combined
in an optimumly proportioned package.

Peking has announced that agricultural development will continue
to be emphasized during the upcoming Fifth Five-Year Plan, 1976-
80. Thus, agriculture should continue to receive its fair share of invest-
ment and modern inputs.

Completion of the 13 giant chemical fertilizer plants and a doubling
of the supply of nitrogen fertilizer will give agriculture a major shot
in the arm by the end of this decade. The fertilizer will probably out-
strip China's capability to provide the package of modern comple-
mentary inputs to close the technological gap by 1980. The surprisingly
low productivity response of the inputs supplied to agriculture over

'0 Imports of 6.1 million tons at an average price of $125 per ton.
r Imports of 1.6 million tons at an average price of $95 per ton.
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the past decade is indicative of not only the comparatively low
quality of the inputs but also the very slowly changing level of agri-
cultural technology. Thus, initially at least, marginal returns from
chemical fertilizer will probably be low. Returns could increase rapidly
if more, parts of the input package are made available, but the increase
will probably occur after 1980. Even so, grain output by 1980 could be
about 300 million tons, or roughly 18 percent above the level of 1974.

The new fertilizer plants are scheduled to be fully operable in 1978
although this goal may be optimistic. Until production from these
plants becomes available, Chinese agricultural development will more
or less be a holding action. Meanwhi]e, China's population and hence
domestic requirements for food and fiber will also increase. Thus, at
this stage there is no guarantee that current programs to modernize
agriculture will enable the PR.C to attain self-sufficiency in both grain
and essential noligrain crops by the end of this decade. As a. minimum,
China will continue to rely on agricultural imports to maintain con-
-sumption, especially in years of low normal harvests until the new
fertilizer plants are in full operation. It is unlikely the PRC will
return to the United States for agricultural commodities unless a
string of calamitous harvests are encountered and alternative sources
are unable to provide grain. Even then, the Chinese could have diffi-
culty finding a trader willing to provide United States agricultural
commodities with quality guarantees above those normally provided in
the standard commodity contract.



CONSTRAINTS INFLUENCING CHINA'S AGRICULTURAL
PERFORMANCE

By DWIGoT H. PERKINS '

The problems that Chinese agriculture will have to face over the
coming decade differ markedly from those in other less developed
countries. There are no obvious and gross inefficiencies in Chinese
farming that could be quickly overcome if only the rural population
would understand the need to do so or if an effective extension service
could be created that could teach them new methods. The Chinese
extension service based in the commune system appears to have been
functioning well for a decade or more. Where in the early 1960's there
was a considerable backlog of new technology waiting on government
actions to supply the required inputs, there is no comparable backlog
today. And therein lies the problem.

At no time since 1949 have increases in Chinese farm output been
achieved with ease, but there is reason to believe that future increases
will require even greater effort and an effort of a somewhat different
kind from that in the past. Future expansion is not simply a matter
of digging more tube wells or pouring on more chemical fertilizer
although both will help. New breakthroughs are required in the basic
agricultural sciences in China and in the harnessing of the irrigation
potential of China's northern rivers. To understand why this is so,
one must look back to what has been happening to Chinese agriculture
over the past two decades.

FARM OUTPUJT AND POPEIiATION GROWTH

In the 1950's, those responsible for agricultural policy in China
attempted to achieve major increases in farm output by what amounted
to the massive application of an essentially traditional technology.
Tenis and hundreds of millions of peasants were mobilized to work
on building new irrigation and drainage systems and to improve old
ones. Efforts were also made to expand multiple-croppinig and to con-
solidate fragmented plots of land. These actions were in no way half-
hearted and they did contribute for a time to modest increases in
production. But the potential of these traditional techniques operating
alone without complementary modern inputs was quickly exhausted.
When the quality of farm management deteriorated during the Great
Leap Forward and the weather turned bad in 1959, 1960, and 1961,
farm output fell by 20 percent or more (see table 1).

By 1962 the communes had been thoroughly reorganized with the
key change being the transfer of the basic accounting unit (the unit
responsible for most farm activities) froni the 5,000-family comnmune

l In writing this paper I am deeply indebted to the members of the Plant Sciences
Delegation to the People's Republic of China led by Dr. Sterling Wortman and to the Water
Management Delegation led by Dr. IMaurice Albertson for sharing their experiences and
insights at a meeting at the National Academy of Sciences, Feb. 20-21, 1975.

(350)
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to the 30-family production team, a subunit of the commune. With
an improvement in the weather, output recovered to the levels of the
latter half of the 1950's. Grain, which had encroached on the acreage
of cash crops during the crisis years, recovered first followed by less
essential items. It would appear that the gross value of farm output
may not have full y recovered until as late as 1964 (see table 2).

TABLE 1.-SELECTED FARM OUTPUT STATISTICS (RECONSTRUCTED OFFICIAL CHINESE ESTIMATES)

Grain output
(million Cotton output

metric tons- (million Live hogs
unhusked) metric tons) (million head

19551 -174.8 1.52 87.92
1956 -182.5 1.45 84.03
1957- 185. 0 1.64 145.90
1958------------------------------- (2)()(2
1959- - __-- __________________________________-- _________ (2) (2) (2)
1960- 150.0 '1.02 (')
1961 -162 .88 (0)
1962 3 --------------------------- --------------- - 174 '1.03 * 5 100
1963 3_-............................ _............................._ 183 ' .1.24 (91

1965 3 ------------------- 205 '2.10 ( )
1966 -------- 220 (2) (2)
1967 3 ........... ------------------------------------- _-_---_--- _230.0 (2) (5)
1968- () (9) ( )
199 6 9 (2) (2)
1970 -- 240. 0 (2)
1971 -n--------------------- - 246.0 .2. 22 2
1972-------------------------------- 7 240.0 (0) 9 248
1973 --------------------- 250+ (9 ()
1974-20 259.0 10 2. 53 (

I These figures are-mainly from State Statistical Bureau, "Ten Great Years," pp. 119 and 132.
2 Official data for 1958-59 are unreliable because of the effect of the Great Leap Forward in the State Statistical Bureau,
3 The "official" grain series for the years 1960-67 has never been published by the Chinese, but various visitors to or

residents in China were given figures.which they subsequently published. These figures are consistent with a number of,
published Chinese statements about the level of grain output. The cotton output series was reconstructed from rather
imprecise statements by the Chinese about the level of each year's output. This reconstruction was done by Kang Chao,
"Agricultural Production in Communist China" (Madison: University of Wisconsin Press, 1970), p. 270.

4 Approximately.
Jindicates that official estimates for these years are not presently available.

6The number of hogs in 1962 was said to be less than half of the number in 1971 ("Peking Review", Nov. 10, 1972, p. 17).
The number of live hogs in 1964 was said to seta new record which probably means slightly abovethe level of 1957 ("Pek-
ing Review", Sept. 24, 1965, p. 17).
' The 1970-73 grain output figures have been published by the Chinese in a number of sources.
5 "Peking Review," Oct. 13, 1972, p. 12 states that cotton output in 1971 rose fivefold over the level of 1949. J. K. GIl-

braith, "A China Passage," p. 129, on the other hand, was told that the increase was fourfold. The usual Chinese practice
is to say fivefold when they mean that 1971 output was 6 times the level of 1949, but in this case they may have meant
5 times which, would make the two figures consistent.

o The number of hogs in 1972 was said to be 330 percent above the level of 1949 "(Hyng-ch'i," Apr. 1, 1973, in "Survey
of China Mainland Magazines").

'° Chou En-Lai in his Jan. 13, 1975 report to the National People's Congress, stated that cotton output was up 470 percent
over 1949 and grain output was up 140 percent.

TABLE 2.-Gross value of farm output
Million

1957 Vuan

*1957 - ---------------------------------------------------------------_53, 700
1964 ' (approximate) --------------------------------------------- ___ 51, 500
1970 - ____--_____________________ 72. 000
1974' (approximate)------------------------------------------------ 77, 700

State StatistIcal Bureau, Ten Great Years, p. 118.
O Chou En-lat In his Jan. 13, 1975, report to the National People's Congress stated that

the Gross Value of agricultural output rose 51 percent between 1964 and 1974.
3 Chou En-lat told Edgar Snow that the gross value of farm output In 1970 was U.S. $30

billion and Snow Implies that this figure was attained by applying the official exchange
rate (2.4 yuan=U.S. $1) to the figure expressed in Chinese currency (Edgar Snow, "The
Open Door," The New Republic, Mar. 27, 1971, p. 21). For an argument explaining why
this figure was probably calculated in constant 1957 prices, see D. H. Perkins, editor,
China's Modern Economy in Historical Perspective, pp. 154-155.

' This 1974 estimate was obtatined by assuming that the gross value of farm output
between 1970 and 1974 grew at the same rate as grain output (which alone accounts for
about half.of gross farm output). This figure maynslightly understate 1974 output in which
case 1964 output would also be slightly understated.
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By 1964, however, a dramatic shift in China's agricultural develop-
ment strategy was already well underway. This strategy will be looked
at in some detail in a moment. Here we can simply note that the
strategy in its initial phase brought about a sharp rise in farm output.
By 1967, in the short span of 4 years, grain output had risen 25.7 per-
cent. Even if the somewhat more reliable 1970 grain output figure is
used, the average annual rate of increase after 1963 was 3.9 percent.

China's population totals have remained something of a mystery,
and the figures in table 3, may overstate the true total. But there is
no doubt that farm output between 1963 and 1970 was growing much
faster than the number of mouths to be fed. In the 1950's, China
estimated that the population was growing at around 2.2 percent a year
and some observers such as Ma Yin-ch'u felt the rate might be even
higher. In his January 1975 report to the National People's Congress,
in contrast, Chou En-lai indicated that for the entire 25-year period
since 1949, population has been growing at an average rate of 1.9
percent a year. The implication would appear to be that the population
growth rate has been falling perhaps averaging only 1.8 percent in the
1960's and early 1970's. Recent visitors to China have also brought
back scattered data that tend to support this view, but the visitor
sample is too small and too biased toward urban areas to be considered
reliable.

TABLE 3.-Population
Million

1949 -548.77
19531 _----------------------------------------------------------- 595.55
1957- _- _______ 656. 63
1974 2- ___--_____________________878. 00

I State Statistical Bureau, Ten Great Years, p. S.
' In his report to the National People's Congress, Chou En-lal said "population has

Increased 60 percent since the liberation of the country." The Implied rate of population
growth Is 1.90 percent per annum for the entire 25-year period, suggesting a decline In
more recent years from the 2.2-percent rate of the 1950's. Chou In his report said that
China's population was nearly 800 million implying that either the 1953 census was too
high or that China Is still reluctant to release its best estimates and uses the above short-
hand for a variety of political reasons. The Chinese have been referring to China's popula-
tion as approaching or about 800 million since at least 1970 (see, for example, Edgar Snow's
interview with Chou En-lal).

The accelerated pace of agriculturalc developmnent meant that China
by 1970 and perhaps as early as 1967 had made up for the ground lost
during and after the Great Leap in per capita as wvell as aggregate
terms. But after either 1967 or 1970 the grlowth rate in agriculture once
again slowed. There is always the danger in making comparisons of
this sort that one wvill compare a peak year of the cycle with a trough
or vice versa, but 1974 was clearly a good weatlher year and 1967 and
1970 probably were as well. The growth rate between 1967 and 1974
was 1.7 percent while that between 1970 and 1974 wvas 1.9 percent. This
growth rate is llalf or less of that of the period immediately preceding
and about equal to the rate of increase in population. The central qiles-
tion dealt with throughout the remainder of this essay is whether this
slowed pace is only a temporary pause in preparation for a renewed
surge or whether it is a harbinger of long-term difficulties ahead.

Prior to proceeding with an allalysis of these output trends, how-
ever. two additional facts that bear on the implications of this disclis-
SiOll for the consumption levels of the Chinese people need to be noted.
First, China seems to have succeeded in eliminating the most extreme
fluctuations in farm output although several decades more of experi-
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ence will be needed to fully confirm this achievement. In the bad year
of 1972, for example, grain production fell by only a little over 2 per-
cent. Second, the rationing of essential foods means that all people
are guaranteed their minimum requirements as long as nationwide sup-
plies are adequate. One does not see the phenomenon in China of rich
areas holding onto large surpluses while tens of thousands are dying
elsewhere in a famine region. Because China has largely solved the
food distribution problem both over time and between people, the
nation could suffer through a fairly prolonged period of output stag-
nation before people began to suffer serious malnutrition. The same
cannot be said of many other less developed nations.

SoUiRCES oF GROWTH, 1962-74

Grain output in 1974 wvas 74 million tons or 40 percent higher than
in 1957. An increase of this magnitude wvas obviously caused by a rise
in aagricultural inputs, but which ones?

The amount of land under cultivation does not appear to have risen
much since 1957. In fact in 1958, the cultivated area was actually re-
duced by 4 million hectares according to official estimates. Subse-
quently, however, commune members did attempt to open up new land
in marginal areas and by 1970 it 'was reported that some 12 million
hectares had been added in this way representing about 11 percent of
the total land then under cultivation.s Since 1970 efforts in this direc-
tion have been continued, but most of the activity appears to have been
directed at improving existing land under cultivation, not opening up
new land. For example, in late 1972 and 1973, some 3.33 million hec-
tares of farmland were leveled and another 1.32 million hectares were
terraced or otherwise improved, but no mention is made of a net expan-
SiOn in acreage. In fact the figure for total cultivated acreage given to
several visiting delegations in 1973 and 1974 was about the same as
that published in 1958 (107 million hectares).

It nmay simply be that the figure given to visitors has never been
updated since the late 19,50's, but a more likely explanation is that new
land opened up has been ofset by alienation of existing cultivated
acreage to industrial and inining uses. China s modern industry has
been growing at around 10 percent a year, and many of these factories
have been located on the edge of cities in areas formerly devoted to
crops. Chinese planners lhav-e recognized the problem and have at-
tempted to minimize its impact,4 but there is no way around the fact
that good farm land (flat, located near transport, et cetera) often
makes an excellent factory site.

No doubt there remain areas in China where the cultivated acreage
can be expanded further. Some writers have spoken of a potential
existing in China's underpopulated northwest. But the problem in the

far northwest is that therein't much water and where water supplies
are sufficient, the land is already in crops. 5 Perhaps at some future date
it will prove possible to greatly increase the supply of water to these
desert rlegions, but such an undertaking wvil be very expensive and is a

2 Chou En-lai as told to Edgar Snow, The New Republic, Mar. 27,1971, p. 21.
3 Peking Review, Jan. 4,1974. p. 10.
'"China Saves Farmland in Building Industry." Peking Review, Feb. 28, 1975, p. 31.
This point was already bung made In the 1930's by John Lossing Buck, Land Utilization

in China (Nanking: University of Nanklng, 1937), pp. 169-170.
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project for the distant future. For the next decade or two there are bet-
ter ways for the Chinese to spend their money.

One farm input that China is not short of is labor. No rural labor
force figures for China have been published, but there is no question
that that work force has been increasing. Children born in the years
1949 to 1959 are now all past the age of 15 and can be considered to be
full members of the labor force and it follows, therefore, that this
force has been rising at 2-plus percent a year for a decade. There may
have been some net increase in the portion of this above 15 age group
attending school and, despite the hsia-fa.ng or down to the countryside
movement, the cities have probably received a net inflow of migrants.
But even after subtracting this net loss of rural workers, it appears
likely that China's rural work force in 1974 was roughly 20 percent
above the level of the early 1960's.

Did this rise in labor input contribute in important ways to the rise
in farm output? All farm inputs are in a fundamental way comple-
ments to each other making it difficult to single out the impact of one
input but a rough estimate of labor's contribution is possible. Estimates
in table 4 indicate that China is not yet the world's most densely popu-
lated large country if density is measured as the ratio of arable land
to total population. But for our purposes here it is the arable land to
farm population ratio that is most significant and in China that ratio
is vying for the title of world's most densely population farmland. In
the 12 provinces of central and southern China, it would appear that
the average farm family already has less than 0.15 hectares (about
2 mou) per person. Higher ratios in the north only indicate in most
cases that the northern land is much less productive.

TABLE 4.-ARABLE LAND PER CAPITA

Population Arable land I Arable per
Country and year (millions) (1,000 hectares) capita (hectares)

Japan:
1969 (total) - 102. 32 5, 603 0.055

1965 (farm) -23.29 ' .241
Korea (South):

1969 (total) -31.57 2,311 .073
1965 (farm) -15.61 .148

People's Republic of China:
1969 (total) -800 107, 000 .134
1969 (farm) -560 .191

Thailand:
1965 (total) -30.74 11,415 .371
1965 (farm) -23.98 -- .476

India:
1967 (total) -511.13 163,800 .320
1965 (farm) -- ---- ---- -------------------------- 340.66 .481

United States:
1964/5 (total) ---- - 194.59 176, 440 .907
1965 (farm) -11.67 -- 15. 119

X Includes both arable land and land under permanent crops as defined by the FAO.
Sources: For all countries except China, Food and Agricultural Organization of the United Nations, "Production Yearbook

1970," pp. 4-6, 16-19. The Chinese figures were derived from table 3 assuming a population growth rate of 1.8 percent
and a rural population equal to 70 percent of the total population.

In spite of these low ratios, there is ample evidence that the mar-
ginal product of labor in China is not yet zero. There are always areas
where the land can be made more nearly level and where the irriga-
tion canals can be lined, but labor productivity in such activities is
very low. The transport of farm products to the market or railhead
also consumes large amounts of labor when the goods are carried
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on human backs or animal-drawn carts. There are also brief periods
of peak labor demand principally when farmers have only a few, days
or weeks to harvest one crop and transplant the second. At such times
the addition of more workers can make a substantial difference in the
amount of grain output eventually achieved.

If, when other factors are held constant, the marginal product of
rural labor is not zero, it is unlikely that it is high or even above the
level necessary to provide the additions to the rural population with
enough to eat. Furthermore, Chinese communes are increasingly turn-
ing to machinery to smooth out the peaks in labor demand and to elimi-
nate some of the more time-consuming low-productivity tasks. Rice
transplanters and power threshers, for example. make it possible to
speed up the transition from the first to the second crop without in-
creasing labor requirements. Hand tractors are no longer a rarity
in the Chinese countryside and they appear to be used in large part
to pull carts laden with goods to market. And water increasingly is
being moved from irrigation canals to the fields by power pumps rather
than by water wheels laboriously turned by men and animals. This
machinery does not yet exist everywhere in the Chinese. countryside
and all areas could use more than they now have. But the spread of
this equipment appears to have been rapid during the past decade
and the pace is, if anything, accelerating.

When all communes and production teams are. well equipped with
machinery of this kind, the demand for labor for farming will be
even less than it is today. As industrialization proceeds, of course, a
time will come when all net additions to the labor force are drained
off into nonfarm employment, but that time appears still to be two
or more decades into the future.6 In the meantime, rural workers
will not suffer unemployment. The commune system effectively guar-
antees against that. At the same time, further additions to the rural
work force will have little impact on farm production. If these new
mouths are to be fed at existing or higher levels, more inputs other
than more labor will be required.

CHEMICAL FERTILIZER

During the 1960's, the farm input that appears to have had the
largest impact on China's grain output was chemical fertilizer. From
the data in table 5, it is clear that China's chemical fertilizer supplies
in 1957 were very small. If one assumes that the nutrient content of
China's fertilizer was around 20 percent of its gross weight, then in
1957 China had only from 4 to 5 kilograms of chemical nutrient per
hectare. By 1974 the per hectare average had risen to between 50 and
60 kilograms of nutrient.7 To this figure one must add the considerable
quantities of nitrogen supplied by manure and nightsoil. It is impos-
sible to come up with a precise estimate of nutrient from organic
sources. Hogs alone, however, probably supplied around 10 kilograms
of nitrogen per hectare in the mid-1950's and about 25 kilograms in

eThe Chinese do not publish nonfarm employment so any statement about the rate of
increase In this figure Is highly speculative.

'The nutrient content of fertilizer produced In small-scale plants Is significantly below
that in large plants and small plants accounted for most of the increase in output In the
latter half of the 1960's. Thus the ratio of nutrient to gross weight probably fell slightly.
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the early 1970's.S There would also be a rise in nutrient per hectare
from nightsoil (population rose by 35 percent or more) and draft
animals and at a minimum these probably provided another 30 kilo-
grams of nutrient per hectare?

TABLE 5.-CHEMICAL FERTILIZER DATA

Percent
supplied by

Production small scale Imports -
(million tons plants (nitrog- (million tons

Year gross weight) enous only) gross weight)'

1957 - 0.87 NA 1.3
1958 -' a1.47 NA 1.8
1999 - 1.78 NA 1.4
1960 -1.93 NA 1.1
1961 -1.74 NA 1.1
1962 - 2.61 NA 1.2
1963 -3.65 NA 2.7
1964. -5.66 NA 1.8
1965 -- 8.7 4 12 3. 2
1966 -' 11.0 NA 3.6
1967 -NA NA 5. 7
1968 -NA NA 6.1
1969 -NA NA 6.6
1970 -14.0 40 7.4
1971 -' 16.8 NA 7. 4
1972 -'19.9 5s0 7. 7
1973 - - - o 54 7. 4
1974 - 1124.3 NA (5.7)

NA-Indicates data not now availalbe.

X These import estimates, calculated in terms of a "standard fertilizer equivalent," were reconstructed by U.S. govern-
ment analysts and published in Central Intelligence Agency, Office of Economic Research, "People's Republic of China:
Economic Indicators," March 1975. The 1974 estimate is preliminary.

2 S. J. Burki, "A Study of Chinese Communes 1965," p. 6. These figures were given to a Pakistani delegation by Chinese
officials and are generally consistent with data published in official Chinese sources.

3 Output in 1965 was 3 million tons above 1964 ("New China News Agency," June 6, 1966 cited in Kang Chao, "Agri-
cultural Production in Communist China," p. 317).
' New China News Agency," Dec. 27, 1970 as reported by BBC, Jan. 6, 1971, p. A22. It is not always clear whether the

percentage share being referred to is for all chemical fertilizers or nitrogeneous fertilizer only.
' Output in 1966 was 26 percent above 1965. "Wo-kuo kuo-min ching-chi ch'uan-mien hsin-yueh-chin" (Hong Kong:

San-lien, 1967), p. 30. Also in "Jen-min jih-pao," Dec. 30, 1966.
6 Edgar Snow (from Chou En-lai), op. cit., p. 20.
7 Output in 1971 was reported to be 20.2 percent above 1970 (BBC, Jan. 5, 1972, p. Al/2).
I Output in 1972 was reported to be 20.1 percent above 1971 ("New China News Agency," Dec. 23, 1972).
o BBC, Mar. 28, 1973, p. A9.
'0 BBC, Feb. 13, 1974, p. A15.
"I Chou En-lai in his January 1975 report to the National People's Congress stated that chemical fertilizer production in

1974 had risen 330 percent over 1964.

What was the impact of an increase of 70 kilograms or more of
nutrient per hectare or a total of 7.5 million tons most of which ap-
pears to have been applied to grain and cotton? Once again there is
no precise answer to this question but plausible guesses are possible.
We do know, for example, that China by the mid-1960's had developed
and put into use fertilizer responsive seeds, particularly rice seeds,
that were as good relative to Chinese conditions as anything developed
at the International Rice Research Institute in the Philippines. 1 0

Other crops had not advanced anywhere near as close to the current
world's best standards, but they too were using improved, more fer-
tilizer-responsive seeds. Where sufficient supplies of water were avail-

0 The Chinese have attempted to estimate the amount of ammonium sulphate equivalent
produced by a single hog and these figures have been collected by Kenneth Walker, Planning
in Chinese Agriculture (Chicago: Aldine Press. 1965), p. 56. I have used a figure of 40
kilograms of ammonium sulphate per hog or 10 kilograms of nitrogen per hog to make the
calculations used here.

9 This statement Is based on a calculation by Benedict Stavisl, faking Green Revolution:
The Politics of Agricultural Development in China (Ithaca: Cornell University. 1974),
p. 43. Stavis' low estimate for crop nutrients from organic fertilizers is 6.07 million tons
and his high estimate is 14.80 million tons.

10 These developments are described in Benedict Stavis. op. cit. The appraisal of these
seeds' quality as expressed here is based on the opinions of several members of the Plant
Sciences Delegation to China of the National Academy of Sciences.
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able, therefore, it is reasonable to assume that the above described rise
in fertilizer application must have had a substantial impact on grain
yields. Even using the relatively modest yield response ratio of 8
kilograms of grain for every kilogram of nutrient, it would appear
that increased fertilizer together with the necessary complementary
inputs (water and seeds) made possible a rise in grain output of 50
million tons or more.'1 In short, much of the increase in grain output
between 1957 and 1974 can be attributed to the impact of fertilizer and
new fertilizer-responsive seeds.

Can China increase grain output indefinitely into the future by
simply doing more of the same? Without doubt further rises are pos-
sible through the application of more fertilizer, but these rises appear
to be becoming more and more difficult to achieve. For example, be-
tween 1963 and 1970, a 15.1 million gross ton increase in chemical fer-
tilizer supplies (see table 5) was associated with (it did not necessarily
cause) a 57 million ton rise in grain output. Between 1970 and 1974,
in contrast, a further 9 million ton increase in chemical fertilizer out-
put was-associated with only a 19 million ton rise in grain output.

It does not follow automatically from these figures that the yield
response to ever-increasing applications of chemical nutrient is neces-
sarily falling or that it will fall further in the future. For example, a
larger portion of the 1970-74 rise in gross tonnage came from small-
scale plants where the nutrient to gross tonnage ratio is significantly
below that in large plants. But even when one makes substantial al-
lowances for such a decline, the ratio of increased grain to increased
nutrient still declines sharply. A second and potentially more serious
possibility is that the rise in grain output between 1963 and 1970 was
caused primarily by an increase in inputs other than fertilizer. But if
this were the case, one should be able to identify the other inputs.
Labor and land increases have already been eliminated as likely major
causes of the rise in farm output. Much of the new machinery intro-
duced in these years was labor augmenting and facilitated the expan-
sion of double-cropping, among other things. We do not know
precisely what has happened to the cropping index since the early
1960's although it has almost certainly risen. But it is unlikely that the
rise was sufficient to -account for a. high proportion of the 1963-70 rise
in grain output. China's cropping index was already very high in the
1950's (1.41 in 1957) and large areas of the north cannot be double-
cropped because of lack of timely water supplies or a short growing
season.1

That leaves water as the one major input that alone or together with
other complementary inputs could have caused the major spurt in grain
output after 1963. Water management will be discussed at greater
length below. Here it only need be noted that the spurt in irrigated
acreage and in other water control construction activity appears to have
taken place in the late 1960's and early 1970's.1 Thus an unusually high

11 For a discussion of fertilizer response ratios In China see Jung-chao Liu, China's Per-
tsfizer Economy (Chicago: Aldine, 1970), pp. 112-113 and appendix C. To arrive at an

Increased grain output estimate. one must also make an assumption about what percentage
of fertilizer was used on grain. The figure used here assumes 83 percent which may be a bit
high. but then the 8 :1 response ratio is probably low.

12 Parts of the southern and central regions, on the other hand, can be and are being
triple-cropped. But the yield on the third crop (wheat) Is much lower than on the first two
(rice) and the first rice crop is generally much -more productive than the second. Thus an
expansion in the cropping index does not generally lead to anything like a comparable
percentage increase in output even when complementary water and fertilizer inputs are
available in suitable amounts.

13 This statement is based primarily on data collected by James Nhtkum, "A Collective
Approach to Water Resource Development: The Chinese Commune System, 1962-72,"
(Unpublished Doctoral Dissertation University of California at Berkeley, 1974).
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level of water control construction activity in the early and mid-1 960's
relative to later years cannot explain the higher rate of growth of grain
output in the earlier period.

The net result of the above discussion is that the evidence appears
to indicate that the marginal yield response to fertilizer did decline
markedly between the mid-1960's and the early 1970's. This is not really
a very surprising conclusion. Most evidence elsewhere suggests that if
you 'hold seed quality constant, yield response will decline as the level
of fertilizer application per hectare rises. Furthermore. where water
supplies are limited, fertilizer application must also be held down or
it will do more harm than good. Because large portions of China's cul-
tivated acreage are unirrigated and lack adequate supplies of rainfall,
it is likely that fertilizer tends to be concentrated in areas where water
is plentiful. Since the average rate of 'application in China appears to
be over 100 kilograms of nutrient per hectare (including organic fer-
tilizers), it is likely, that in some rice growing regions, the rate of ap-
plication is 150 kilograms per hectare or more. At such levels one would
expect yield response to be falling.14

Will this yield response continue to fall as more fertilizer is added?
If new and more responsive seeds are not discovered, the answer is
clearly yes. The time is not far off (not much more than 10 years if
that) when China's rice growing regions will be applying fertilizer at
rates not far below current practice in Japan, and Japan appears to
have reached a point where further increases cannot be economically
justified.

Can new and more responsive seeds be discovered? The answer of
the American Plant Sciences Delegation that visited China in 1974 is
yes, but not unless basic research in the plant sciences in China is reor-
ganized and given the resources to work with. If appropriate changes
in the organization of basic research are made, dry land crops such as
corn and sorghum could achieve large increases in yields in time. The
potential of rice is much less. Chinese yields are already at levels com-
parable to those of the most advanced ricegrowing nations of the world
(e.g. Japan)."6 But even with rice some further increase is possible. If
appropriate changes in basic research organization are not made,
however, Chinese agriculture will probably begin to experience serious
difficulties within a decade.-e No amount of fertilizer will be of much
additional help if the complementary inputs are missing.

WATER MA NAGEMENT

The complicated problem of water has been left for last. In some
important areas of water management, Chinese efforts have clearly
met with considerable success. Major floods, for example, appear to be

1 There Is no single formula that gives one an accurate picture of what Is likely to
happen to yield responses as fertilizer application rises, but Williams and Couston have
derived a formula based on cross section data for 40 countries that gives some Indlication
of what happens. The average yield response on the first 50 kilograms of nutrient per
hectare Is 19.5 kilograms of grain per kilogram per nutrient kilogram, for the next 50 kilo-
grams of nutrient, the average yield response drops to 8.2 and on the next 50 It falls to
6.4 (the formula was taken from J. C. Liu, op. cit., p. 113).

15 International comparisons of rice yields have limited usefulness because conditions
other than seed quality and fertilizer input vary so much between countries. How, for
example, do you compare yields In Japan where, for the most part. only one crop Is possible,
with those in central or south China where two rice crops are possible.

'6 Those interested in an analysis of the kinds of changes in basic research organization
required are referred to the forthcoming report of the August-September 1974 trip of
National Academy of Sciences Plant Sciences Delegation to the People's Republic of China.
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a phenomenon of the past. The elimination of largre, destructive floods
may not have much influence on average grain yields in a good weather
year, but it does have a major impact on human welfare and yields in
other less good years. As already indicated earlier, flood control
together with food rationing have largely abolished the old cycles of
feast to famine and back again.

But the problem of bringing adequate and timely supplies of water
to the dry lands of north China has proved to be more intractable. The
average rainfall for all of north China (excluding the northeast) is
only about 20-21 inches a year (525 mm) and in large parts of the
region the average is under 14 inches. In drought years this can fall
to around 5 inches.'7 Thus in normal years much of north China is
comparable (in~termns of annual rainfall) to the Dakotas, Montana, and
eastern Washington and in dry years the region can dip below the
averages of Arizona or Nevada.

In the south, where average annual rainfall is two to three times
that in the north, there is no serious problem with water. Irrigation
works began to be built in this region 1,000 years ago and more and
by the 1930's much of the region was being effectively irrigated.'8
After Vh49 and particularly after the formation of cooperatives and
communes in 1955-56 and 1958, irrigation was extended and existing
systems were repaired and improved. In the 1960's the principal
additional improvement was the widespread introduction of power
pumps as substitutes for far less efficient water wheels and the like.
By the 1970's it would appear that the potential for further improve-
ment in water management in the southern and central ricegrowing
regions of China was severely, limited. That, at least, is the opinion
of a group of American water management experts who were in China
in 1974.

The differences between the progress of irrigation in the north as
contrasted to that in the south cannot be accounted for by any lack
of effort in the northern regions. During the Great Leap Forward
years, 1958-59, tens of millions of rural people moved vast quantities
of earth and rock in an attempt to solve the northern water problem.
But when the work was finished, exaggerated claims discounted, and
poorly designed projects abandoned, there had been little if any
expansion in irrigated acreage (see table 6). In the years 1959-61, in
fact, the north suffered through one of its worst droughts in decades.
The problem, in brief, was that the land of the north could not be
irrigated by methods that relied solely on the mobilization of rural
labor however great -the number of people involved.

There are three major ways by which water can be brought to the
parched land of the north. The-first involves the tapping of ground
water through the digging of large numbers of tube wells. The second
involves removing the silt from China's northern rivers so that river
water can be fed through irrigation canals to the fields. If one attempts
to use this water without first removing much of the silt, the irriga-
tion canals will quickly become clogged and useless. The third method
of bringing water to the north would be to divert some of the surplus
from the Yangtze northward. Such a scheme is not utopian, but it is
likely to prove to be enormously expensive and hence is not now

17 J. L. Buck, Land Utilization in China, p. III.
18 These historical developments.are discussed at length In D. HI. Perkins, AgriculturalDevelopment in China, 1368-1968, pp. 60-70.
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being considered in any very active way. It will not, therefore, be
discussed further here.

From the data in table 6, it is apparent that China has made rapid
progress in introducing tube wells during the past decade and partic-
ularly during the past 3 years when over 200,000 wells a year have been
dug. Most of these wells are being dug on the North China Plain and
they probably accoutnt for the bulk of the apparent 10 million hectare
expansion in irrigated acreage in recent years. It is not yet clear how
much further the development of tube wells can be pushed, but it is
reasonable to presume that significant further expansion is possible.
It is also not clear whether these tube wells are in effect mining the
ground water or whether the ground water is being replaced at an
adequate rate. If the supplies of ground water are being mined,
i.e. exhausted, tube wells vill be only an interim solution to the
northern water problem.

TABLE 6.-WATER MANAGEMENT STATISTICS

Farmland
benefiting Installed

ftram capacity of
mechanical irrigation

Total irrigated acreage irrigation and drainage
and drainage Tube wells with equipment

(Million As percent of (million power pumps (thousand
Year hectares) total arable hectares) (thousands) horsepower)

1930's I - 26.5 27 0 0 0
1952 -a----------- 21.3 3 20 (') (4) (4)
1955- - 24. 7 a 22 (') (4) (4)
1957 -3 34. 7 3 31 (4) (4) 4 560
1958 -(4) (9- () (4) a 690
1959 -- -) (e) () (4) 900
1960---- (-) (9 ) I ------ a 1,200
1961 -- () (4) (4) ( ) 2, 230
1962 -() (4) (-) ( ) a 3, 600
1963 -(-) (4) (-) (4) 5 5, 200
1964 2 7 33 7 31 8 5.6 (4) ' 7,000
1965- (4) 6. 6 10 100 0 7, 500
1966 6- () (4) (4) (4) (4)
1967 -(4) (4) (-) (4) (4)
1968 -(-) (4) (-) (4) (4)
1969 -() (4) (4) (4) (4)
1970 (4) (4) (4) (4) (4)
1971 (4) (4) - -- ---- ---------- 600 t20, 000
1972- ' 42. 6 12 40 13 800 (4)
1973 -44. 0 Is 41 --- - (4) 1430, 000
1974 -() (4) '°- -- --- - 1, 300 (4)

' These estimates were derived from percentages given in the survey of J. L. Buck as described in D. H. Perkins, "Agri-
cultural Development in China, 1368-68" (Chicago: Aldine Press, 1969), p. 64.

2 Approximately.
3 State Statistical Bureau, "Ten Great Years," pp. 128 and 130.
4 Indicates estimates not now available outside China.
I These figures were given to a Pakistani delegation and reported in S. J. Burki, "A Study of Chinese Communes 1965"

(Cambridge: East Asian Research Center, 1969), p. 5.
6 Data published for these years are unreliable because of the effect of the great leap forward on the State Statistical

Bureau.
'Various Chinese statements in this period indicate that irrigated acreage was nearly 500,000,000 mou (33,000,000

hectates) or about one-third of total arable.
I "Peking Review," Oct. 8,1965, p. 29.
5 Chinese radio broadcast reported by British Broadcasting Corp., monitoring service, Jan. 5, 1966, p. A12.
'° "Peking Review," Jan. 3,1975, p. 11.
"1 According to a Dec. 31, 1972 New China News Agency report, 210,000 tube wells were sunk in 1972 (Foreign Broadcast

Information Service, Jan. 9, 1973, pp. B5-6) The 20,000,000 figures is in FBIS, Oct. 23, 1974, p El.
13 The 1973 figures were given by the Chinese to a delegation of American water management specialists and given to

me by Dr. James Nickum, a member of the delegation. The "Peking Review," Jan. 4, 1974, p. 10 says that between Octobe r
1972 and September 1973, 1,400,000 hectares of land were brought under irrigation through sinking more power-operated
wells. I assumed that this figure was a rough approximation of the total expansion of cultivated acreage in that year. The
resulting estimate is also consistent with a figure given by water conservancy officials given to another delegation of over
40,000,000 hectares in 1972.

13 "Peking Review," Dec. 15, 1972, p. 15.
14 "Survey of the China Mainland Press," No. 5705, Sept. 24, 1974. 1 am indebted to R. M. Field for this citation.
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A more long-term (and more expensive) solution to the northern
water problem is, as indicated above, to remove the silt from the Yellow
River and from the other northern rivers. There is no easy or cheap
way of accomplishing this removal. Basically what is involved is end-
ing or greatly reducing erosion in the loess lands surrounding the upper
reaches of these rivers. Elimination of erosion in turn involves mas-
sive reforestation, the planting of forage grasses, and the building of
numerous large and small dams and related construction. Mobilization
of large amounts of rural labor on a more or less volunteer basis can
play a role in this process, but such labor cannot do the task alone. Many
of the areas involved are lightly populated and the people in those
areas often won't be the primary beneficiaries of these projects (i.e.
they cannot be expected to volunteer in sufficient numbers and hence
would have to be supplemented by paid workers brought in from long
distances away).

When the process of silt removal is completed perhaps two decades
hence, north China's water shortage problems will not be completely
solved. The entire annual flow of the Yellow River is less than one-
twentieth of that of the Yangtze and that of the Hai River is less
than a third of that of the Yellow River.19 Still the availability of
large amounts of river water for irrigation purposes should make pos-
sible significant increases in nothern grain yields.

This discussion of China's water problem makes it clear that no rapid
and easy breakthroughs are possible in this area either. Progress is
both possible and likely in the area of water as it is in the area of
fertilizer and improved seeds. Rather than some sudden surge in farm
output that will reduce the need to be concerned with agriculture,
however, China in the next decade will have to settle for slow and
steady progress often at great expense and effort.

INCENTIVES AND OUTPUT

Up to this point, this analysis of Chinese agriculture has proceeded
as if human beings were absent or could be treated as so much labor
input. But human beings are not machines that operate efficiently if
turned on and properly maintained. Human beings must be motivated
to do what is right from an efficiency point of view.

This essay is not the place to get into all the complex issues that re-
late to the question of human motivation in the People's Republic of
China. In particular, this essay is no place to attempt an appraisal of
the impact of the Cultural Revolution on the willingness of the Chinese
people to work for the good of society as a whole rather than for their
own direct material gain. Nor is there space to attempt to even list all
the various carrots and sticks available to China's leadership that can
be used to influence individual behavior.

But this essay would be incomplete if some mention were not made
of the very substantial investments made by China in the motivation of
the rural population, investments that have involved the diversion of
large quantities of real resources. Three deserve special mention: The

19 These figures were supplied by Dr. Dean F. Peterson, a member of the 1974 'American
water management delegation to China, to the National Academy of Sciences Conference
on Chinese agriculture, Feb. 20-21, 1975.

51-174 0 - 75 -24
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rise in farm purchase prices, the lack of increase in the agricultural
tax, and the grain import policy.

During the war with Japan, the terms of trade between industry and
agriculture moved against agriculture. After 1949, the Chinese govern-
ment allowed these worsened terms of trade to persist into the 1950's
preferring in late 1953 to introduce farm purchase quotas rather than
allowing prices to rise sufficiently to extract the needed deliveries of
farm products. But, as is apparent from the data in table 7, beginning
in the late 1950's and continuing into the 1960's and 1970's farm pur-
chase prices were allowed to rise while at the same time retail prices of
industrial products sold to farmers held firm or declined. The 1930's
terms of trade level recovered and was surpassed in the early 1960's if
not before and agriculture's terms of trade have continued to improve
slowly over the past decade.20

Most of the rise in rural income per capita over the past 20 years can
be explained by this improvement in agriculture's terms of trade since
farm output in constant prices has only managed to keep just ahead of
population growth over this same period. This rise in per capita in-
come has in turn been channeled in part into increased investment by
communes and teams. In effect, the increase in rural investment in fer-
tilizer and machinery was financed by the state not with commune sub-
sidies, but by cuts in the prices of agricultural inputs and rises in the
prices of agricultural output.

TABLE 7.-RURAL PRICE INDEXES

Purchase
prices of Prices of Prices of

farm and industrial means of
sideline products production

products sold in sold in
(index-1952 rural areas rural areas

Year =100) (1952=100) (1952=100)

1950 -82.2 91.2 NA
1951 '- 98.3 100.5 NA
19521 -100.0 100. 0 100. 0
19531 ------- 110.1 98.5 NA
19541 - 113.8 100.2 NA
19551 -113.2 101.4 NA
1956 -116.6 100.4 NA
1957 - 122.4 101.6 NA
1958 '- 125.1 101. 0 NA
1963 -154.7 114.3 NA
19714--------------------------156.2 114.0 NA
1973 - 160+ NA 5 50. 0

' State Statistical Bureau, "Ten Great Years", pp. 172-173.
2 New China News Agency, Feb. 13, 1974 as reported by the BBC, p. Al.
3The percentage increase over 1951 is given in Peking Review, Nov. 20, 1964, p. 23.
'Peking Review, Oct. 6, 1972, p. 21 reports thot farm purchase prices rose 90 percent between 1950 and 1971 and that

the parity rate between industrial and agricultural products in 1971 was 40 percent below 1950 and using this latter per-
centage 1 can derive the rural industrial product price index.

a Peking Review, Jan. 3, 1975 states that purchase prices were nearly double those of 1950 and the New China News
Agency on Feb. 13, 1974 stated that purchase prices of farm products in 1973 were more than 60 percent above 1952.

Note: NA indicates that official estimates for these years are not presently available

The state did not pay for this diversion of resources by raising taxes
paid by agriculture. As can be seen from the data in table 8, the agri-
cultural tax as a percentage of crop output has declined steadily. If
the definitions used in deriving the figures in table 8 have not changed

2D Official Chinese estimates of the terms of trade between industrial and agricultural
products was that the Industrial Index In 1952 was 21.8 percent above the level of the
agricultural price index treat ng the 1930-36 average ratio of Industrtal to agricultural
prices as 100 (N. R. Chen, Chinese Economic Statistics, p. 424).
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over time, then not only the percentage share but the absolute level of
agricultural tax may have declined.21

The largest tax charged to the agricultural sector by the state is the
tax that represents the difference between the sales price of goods sold
to agriculture and the cost of producing and marketing those goods.
This tax, of course, has risen as retail sales have risen and has fallen
whenever prices of producer or other goods sold to agriculture have
been cut.2 2 As a percentage of farm income, this tax (actually taxes)
has probably fallen.23

Is there today any net drain of resources at all out of agriculture for
the support of industry, the military, et cetera? To answer that ques-
tion we would have to have an estimate of state expenditures on agri-
cultural investment and rural social services. All we know is that the
state over the entire 1953-71 period spent 23.4 percent more on agri-
culture than it received from the agricultural tax,2 4 but we don't know
just what this estimate includes. There is little doubt, however, that
state investment in agriculture over and above what the communes
invest in themselves is several times in both and real monev terms the
levels of the 1950's when it was only about 1,000 million yuan a year.
Still, state expenditure in rural areas of around 5,000 million yuan a
year would not be nearly enough to cover the agricultural tax plus
the tax on industrial products sold to agriculture.

TABLE 8.-THE AGRICULTURAL TAX

Agricultural Tax

As percent of agricultural crop
In fine grain output

equivalents
In value terms (million Value Fine grainYear (million yuan) metric tons) calculation calculation

1952 '- 3, 776. 0 19. 403 11. 70 13. 21953 '- 3, 596. 0 17. 197 10. 95 11. 941954 '- 3, 767. 0 18. 573 11. 15 12. 431955 .- .------..--.. 3, 738. 0 19.198 10.23 11. 651956 i------------------------------------- 3, 526.0 18. 347 9.00 10. 761957 '----------------- 3, 795.5 20. 005 9.25 11. 511970 '---------NA NA NA 61972 '---------NA NA NA 61974 -------------------------------------- NA NA NA 5+

l The 1952-57 figures are from Li Ch'eng-jui, "Chung-hua jen-min kung-ho-guo nung-yeh shui shih kao" (Peking:Finance and Economics Press, 1962), p. 189.
'"Foreign Broadcasts Information Service," Oct. 24, 1973, p. Bl. The source also states that the rate in 1952 was 13.2percent.

3 Peking Review, Jan. 3,1975, pp. 10-11.
Note: NA indicates that official estimates for these years are not presently available.

There is a conceptual problem as well in any attempt to measure
the net drain of agricultural reources. The key issue is whether one
treats as a tax the difference in price between what the farmer actually
receives for his products and the higher prices he could have received
on an uncontrolled market. If one does so, then one must add a sub-
stantial figure to the estimate of the tax burden in the early 1950's and

21 If the ratio of all crop output converted into fine grain equivalents to unprocessedgrain output was the same in 1972 in 1957 (when the ratio was 0.94) then the Impliedtax In 1972 would be 13.5 million tons in fine grain equivalents, down considerably fromthe levels of the 1950's indicated In table 8. With the rise in grain prices, however, thefigure In money terms may be about the same as In the 1950's.
n Where cost reductions have occurred that have not been passed on to the consumer,one can also speak of a rise in the tax. The actual payment of the tax, of course, Is made bythe producing and marketing enterprises, not the rural purchasers.
23 This statement follows If rural retail sales have not risen faster than farm Income andthe tax rate per dollar of sales has declined due to price cutting that is greater than thedecline in costs of producing the goods sold.
' Peking Review, Dec. 15, 1972, p. 17.
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must correspondingly reduce that additional tax as purchase prices
have been allowed to rise.2 5

There is little point in pursuing this line of argument further here.
Two points, however, are reasonably clear. On the one hand, there
continues to be some net drain of resources away from agriculture
to other uses. On the other hand, the drain has certainly declined
when expressed as a percentage of farm income measured in current
prices. There may even have been a significant reduction in this net
drain in absolute terms as well. Whatever the precise figure, there is
little doubt that the often stated shift in priorities implied by the
term "take agriculture as the foundation" is reflected in substantial
changes in the proportion of real resources flowing to and from
agriculture.

Finally brief mention must be made of China's grain import policy.
Chinese officials explain their grain import policy as an attempt to
profit from high world prices for rice (which they sell) and low
world prices for wheat (which they buy). This statement is true
as far as it goes, but it is also misleading. The Chinese could benefit
from high world prices without importing wheat. Furthermore, they
import far more grain in both quantity and value terms than they
export.

It is also misleading or incorrect to argue that China imports
grain to ward off starvation and malnutrition. The amounts involved,
about 5 million tons a year net, would have little impact on the
national average level of grain consumption. Divided by a population
of 800 million, this figure represents only 6 kilograms of grain per
person per year or half a kilogram per month.

It makes more sense to view grain imports as another large invest-
ment in agricultural production incentives. Five million tons is a small
fraction of total grain output, but it is a much larger proportion of
the grain that is marketed and it is an even larger share of the grain
that is marketed involuntarily. The last year for which we have
official estimates of the grain deliveries (taxes plus purchases)
is 1958 when the total passed 50 million tons of husked grain for the
first time, up from 40 to 45 million tons during the First Five-Year
Plan period (1953-57). Since 1958, grain deliveries undoubtedly fell
sharply in the early 1960's and then recovered and surpassed previous
peak levels as the urban population continued to grow.

There is no precise way of estimating the portion of these grain de-
liveries that was "involuntary." The concept is meant to cover grain
deliveries, over and above what farmers would sell of their own accord
at existing purchase prices. In 1952-53 prior to the introduction of
compulsory quotas, for example, Chinese peasants sold more than 10
million tons of husked grain over and above the 20 million tons of
grain used to pay the agricultural tax. Today with purchase prices and
incomes higher, that voluntarily marketed figure would presumably
be considerably higher. To take a hypothetical but realistic example,
if total grain deliveries today are 60 million tons and the voluntary
portion is 30 million tons, then grain imports of 5 to 6 million tons a
year represent upwards of 20 percent of the involuntary portion.

By spending large amounts of scarce foreign exchange on grain,
therefore, the Chinese government is able to tell the production teams

25 However, as rural and urban incomes have risen, a case could be made that the hypo-
thetical uncontrolled market prices of farm products may also have risen in which case
the tax as defined here would not have fallen necessarily.
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that they can count on keeping a much larger portion of any increase
in grain output achieved than otherwise would be the case. Grain im-
ports, in effect, are what backstops government guarantees that grain
tax and purchase quotas will not be raised frequently or by large
amounts.

CONCLUSION

From the above discussion, it is clear that China's shift in priori-
ties toward agriculture in the 1960's was both real and large in scale.
Something like 10 billion yuan of resources a year were poured into
agriculture over and above what would have occurred if the policies
of the 1950's had continued in effect.26 Producer goods and military
related industries still received the lion's share of the State budget, but
there is no doubt that agriculture's share rose dramatically.

This higher priority for agriculture could be seen in improved
farmer incentives such as higher purchase prices and a declining agri-
cultural tax. It could also be seen in the rapid development of the
chemical fertilizer industry and the provision of pumps and well-drill-
ing equipment to the countryside. And while the state's priorities wvere
shifting toward agriculture. China's production teams and communes
were continuing to invest heavily in themselves. Many of the resources
going to the development of small-scale fertilizer and cement plants
came from the rural areas and, in water conservancy and land im-
provement, it was the communes' own labor that was mobilized.

For all this outpouring of effort and resources, however, there was
no enormous, leap in farm output. Agricultural production did rise,
but at a rate only a little above population growth if the 1957-74
period is taken as a whole. Rural incomes per capita did rise by more
than this, but mainly as a result of the improvement in the agricul-
ture-industry terms of trade.

The main reason why agricultural growth has not been faster ap-
pears to be simply that China is attempting to achieve large farm out-
put increases under basically unfavorable conditions. When land under
cultivation cannot be extended except at enormous expense and when
inputs of fertilizer, water, and labor are being intensively utilized, the
return on further additions of these same inputs will not be high.

For the future, there is every reason to believe that Chinese agri-
cultural output will continue to grow although no major break-
throughs appear to be in sight. To achieve this continued growth,
however, some shift in emphasis in China's agricultural policies is
probably necessary. The silt problem of China's northern rivers will
have to solved. There will also have to be a considerable improvement
in the quality of China's research in the basic sciences. These changees
appear to be well within China's capacities and they are likely to be
carried out if for no other reason than that China appears to have few
other options. China is simply too big to follow the lead of Japan or
Europe and rely increasingly on imports to meet its food needs.

" This figure Is a very rough approximation. It includes an estimate of increased invest-
ment In agriculture and rural services of 4 billion yuan, an Increase in farmer purchasing
power due to a rise In farm purchase prices of another 3 or 4 billion yuan a year or more,
and lesser amounts representing the decline In the agricultural tax, the Increase in grain
Imports, and Investment In modern Industries designed to support agriculture. In any

figure of this sort, there are conceptual and empirical problems connected with deciding
just what constituted a shift in state resources, what was a rise In the communes own
investment In themselves, et cetera. It Is only the shift In state resources that we are trying
to estimate here.



THE COMMUNE SYSTEM IN THE PEOPLE'S REPUBLIC
OF CHINA, 1963-74

By FREDERICK W. CROOK*

I. INTRODUCTION

A. Summary

China's commune system consists of four parts: Commune; brigade;
team; and household. This system, born in the optimistic fervor of
the Great Leap Forward in 1958, was reduced to a skeleton during
the lean years from 1959-62, but has developed greatly in the past
12 years.

Currently, China has 50,000 communes, about 25,000 less than the
number in existence in 1963. Essentially the commune level functions
as the basic unit of local government. This level is charged with the
responsibility of procuring grain, collecting taxes, providing public
security, and reporting statistics and information to higher levels. In
addition, it formulates specific production plans for its subordinate
units after adapting policies received from higher levels to local con-
ditions. The commune also provides leadership for the management
of water resources, construction, afforestation, and transportation
projects which require the direction and control of a large organiza-
tional unit. Moreover, it manages local industries which produce con-
sumer and producer goods for local consumption.

Brigades currently are estimated to number about 750,000. The
brigade is the final link in the long chain of Government and Party
control systems. It is the institution charged with overseeing the work
of production teams. The bridgade has coercive power through its
ability to nominate officials which lead teams. The Chinese Communist
Party Branch in the brigade is responsible for inculcating socialist
ideals in team officials and members. Moreover, brigades can influence
team behavior because of the inputs, such as electricity, water, and
farm machinery they control, and the social services, such as health
and education, they deliver to or withhold from teams.

Production teams are estimated to number about 5 million. The
team continues to be the most important formally organized unit in
the commune system. This semiautonomous unit makes the final deci-
sions regarding the production of goods and the distribution of in-
come. It is the unit which bears the burden of calculating profits or
losses. 'Most of the grain and foodstuffs grown in teams is consumed
by member households with only a portion marketed. Aside from the
household, no other institution in China so deeply affects every major
aspect of the lives of China's rural population.

*Thls paper was prepared for the U1.S. Congress, Joint Economic Committee Publication,
China: A Reassessment of the Economy. This paper should not be cited or reproduced with-
out the permission of the author.
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Finally, households are estimated to number about 167 million. The
household takes the responsibility for disciplining and motivating its
labor force, and for distributing income to its individual members.
Households continue to cultivate private plots from which come most
of China's vegetables, poultry, and hogs.

Regarding similarities and differences in the commune system in
various regions of China, two different patterns are evident. On the
one hand, communes in various parts of the country have basically
similar organizational structures, ownership patterns, and methods of
distributing income. On the other hand, communes in different parts
of the country vary greatly regarding numbers of brigades, teams,
households, population, arable land, level of mechanization, and
income.

The persistence of the team as the basic unit and similarities in orga-
nization and ownership patterns of contemporary communes with those
in 1962 tend to mask important changes which have taken place in
the past 12 years at commune and brigade levels. These levels provide
more services, control more inputs, have better trained cadres and
stronger Party organizations than they did in 1962. Indeed, there
has been ideological pressure in the Party to abolish the team and
amalgamate households directly into brigades bringing agriculture
one step closer to ultimate socialization. This pressure, understand-
ably, has been supported by poorer teams desiring to increase their
share of collective income. However, pressure to change the status
of teams has been arrested by the newly passed 1975 Constitution
which specifically sustains the continued functioning of these units.
Moreover, the requirements of China's labor intensive agriculture
necessitates a unit similar to the team in size and organization, which
can effectively manage and motivate the farmers of China to produce
the foodstuffs needed for this country's huge and growing population.

B. Organization of Paper

The purpose of this paper is to describe communes as they exist
and function at the present time, and to briefly analyze economic coor-
dination and decisionmaking processes in the commune system. The
scope of the paper is limited to the four levels of commune system in
China's economy: i.e. the rural people's commune (RPC); the pro-
duction brigade (PB); the production team (PT); and the house-
hold. Its major focus concerns the economic affairs, especially relat-
ing to agricultural production, of the units in the commune system, but
of necessity some attention must be paid to education, politics, and
health care as wvell. The study is limited to the 12-year period from
January 1963 to December 1974.

In the early 1960's, within 6 to 7 years after the establishment of the
communes, there were a series of excellent studies on these in-
stitutions by Professors Barnett, Donnithorne, Myrdal, Pelzel, and
others. Several of these, including those by Barnett, Myrdal, and Pel-
zel, involved an indepth study of one agricultural unit, either a com-
mune, brigade, team, or village.

This paper attempts to give a more nationwide perspective on the
commune system in rural China. Primary and secondary source mate-
rials were used to collect information on commune organizations and
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related topics such as education, health, and marketing. The study
rests primarily, however, on information gathered from approxi-
mately 1,400 individual reports on communes scattered over the broad
expanse of China.'

Thus, while updating information gathered in the 1960's, this study
should also allow for some analysis of regional variations and compila-
tion of more aggregate data on the institutional structure of rural
China.

Section II of the paper provides background information on the
commune system as it was first organized in 1958 and as it was restruc-
tured from 1959 through the end of 1962. Section III outlines the main
features of the commune system as its exists today and briefly describes
the major changes which have occurred in the system since 1962. Sec-
tion IV completes the discussion by presenting tentative ideas regard-
ing (a) the coordination of economic activities of the separate parts
of the commune system; (b) the constraints within which the produc-
tion team, the most important unit in Chinese agriculture, makes eco-
nomic decisions; and (c) prospects for change in the commune system
in the next 5 years.

II. ORGANIZATION AND RESTRUCTURING OF COMAMUNE SYSTEM, 1958-62

Rural People's Communes were first organized in 1958 during the
Great Leap Forward to resolve a number of problems in China's coun-
tryside. Tensions developed between collective farms (Advanced or
Higher Agricultural Producers' Cooperatives) organized in 1956 and
local hsiang governments regarding responsibilities and functions.2

Chinese leaders found it difficult to improve both collective farm and
hsiang administration at the same time because of the very limited
numbers of well-trained persons in rural areas. Small-sized collective
farms which were not directly controlled by the Party were felt by
some Party leaders to be incapable of maximizing economic growth
and initiating social and technological changes at the local level. More-
over, these small-sized production units were thought incapable of
generating additional income to bridge the widening gap between
rural and urban areas. Party leaders wanted to improve their control
in rural areas and curb capitalist tendencies among the peasants.
They wanted to create an environment in which a new kind of socialist
person could be nurtured without contamination of strong material
incentives, private plots, and feudal customs and practices.

The Central Committee of the Chinese Communist Party issued the
"Resolution on the Establishment of Communes in Rural Areas" on
August 29, 1958, which led to the establishment of 26,000 communes
by the end of the year. The resolution stated that the basis for estab-
lishing communes was the development of an "overall and continuous
leap forward in agricultural production in the whole country and the
growing elevation of the political consciousness of the 500 million
peasants." 3The resolution declared that the small-sized collective

l See Appendix I for a detailed discussion of the sources used In writing this report.
Prior to the formation of communes, China's rural administrative structure consisted

of two levels, the hWien or county, and several subordinate units called hsiang.
"Resolution of the Central Committee of the Chinese Communist Party on the Establish-

ment of People's Communes In the Rural Areas," NCNA, Peking, Sept. 9, 1958; translated
In SCMP. No. 1853, Sept. 15, 1958, p. 1.
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farm " * * with a few score or a few hundred households is no longer
suited to the demand of the developing situation." 4

Communes were designed to integrate all aspects of rural life in-
cluding agricultural, subsidiary, and light industrial production;
politics and administration; social services such as education, health,
and welfare; transportation and communication; finance and com-
inerce; water conservation and basic construction; and military af-
fairs. The commune, roughly comparable in size to the hsiang in terms
of households, replaced the hsiang as the basic administrative unit in
rural China. With their larger size, communes were expected to
mobilize underutilized factors of production, especially the labor
force, to contract capital projects and to increase production and
income.

Communes also were expected to accelerate the building of social-
ism and the gradual transition to communism.5

The production brigade and production team, which corresponded
in size to the former collective farm and its production brigades,
formed the middle and lower administrative levels of the commune.
An organization chart of the commune system is presented on page 370.
Attempts were made to reorganize households, the traditional basic
unit in rural China, by providing communal living and eating quar-
ters and distributing income directly to individuals rather than to
household heads. Nonmaterial rather than material work incentives
were stressed. Income was distributed partly on the basis of need
through the supply system which guaranteed such things as food,
clothing, shelter, and health care; and partly on the basis of labor
through the payment of monthly money wages based on each farmer's
wage rate per day and the number of days worked.

Communes organized as described above encountered numerous dif-
ficulties by December 1958. In fact, very few communes actually op-
erated communal mess halls and nurseries, and for many communes
the wage-supply system lasted only a few months. These difficulties
have been well documented in works already published and it should be
sufficient at this point to briefly outline the main problems and indi-
cate the major organizational changes which took place.6

'Ibid. P. 2.
Ibid. For more detailed discussions regarding the establishment of communes see, A.Doak Barnett, Cadres. Bureaucracy, and Political Power in Communist China, New York,Columbia University Press, 1967, pp. 313-338; and Audrey Donnithorne, China's EconomicS~ystem, New York. Praeger Publishers, 1967, pp. 43-64.

G See Kenneth R. Walker, "Organization of Agricultural Production," in Alexander Eck-stein, Walter Galenson, and Ta-Chung Liu (ed.) Economic Trends in Communist China,Chicago, Aldine Publishing Co., 1968, pp. 440-452; and T. A. Asia, The Commune in
Retreat as Evidenced in Termninologyj and Soniantics, Berkeley Center tor Chinese Studies,Institute of International Studies, University of California, 1964.



ORGANIZATION OF A PEOPLE'S COMMUNE I

Government

Member organi-
Level zation Administration Party State managed entities

1. Commune Commune people's Chairman2: Party secretary: Grain management office, tax
congress. Management (Revo utionary Committee 2: Party committee: collection office supply and

1. Administration. 1. Organization. marketing cooperative peo-
2. Political and legal. 2. Propaganda. ple's Bank.
3. Culture, education and health. 3. Youth.
4. Commerce. 4. Women.
5. Water conservancy. 5. Military affairs.
6. Agriculture. 6. Political.
7. Forestry and animal husbandry.
8. Industry and commerce.
9. Military affairs.

2. Production brigade - Member congress.... Brigade chief 2: Party branch secretary:
Management committee ': Branch committee:

1. Economic management. 1. Political.
2. Public security. 2. Organization.
3. Cashier. 3. Study.
4. Accountant. 4. Youth.

5. Women.
6. Propaganda (party cell).

3. Production team -Member congress---- Team leader':
Team committee ':

1. Public security office.
2. Accountant.
3. Cashier.
4. Custodian.

' See Chang Shu-chih, "Introducing a People's Commune," "Tsai ching yen chiu" (financial I Elected by members of commune, brigade and team congress of members.
study), No. 6, Sept. 15, 1958; translated in "Extracts from China Mainland Magazines", No. 152,
Jan. 5, 1958, pp. 21-22; also see A. Doak Barnett, "Cadres, op. cit.", pp. 339-362.

CD3
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Unlike the previous major agricultural changes of land reform and
collectivization for which considerable experience was gained prior
to full implementation, the Party organized communes rapidly with-
out benefit of much prior experience.

Accounting and statistical systems failed to provide decisionmakers
with information needed to make economic plans. Decisionmakers
themselves were not prepared to operate such large institutions, espe-
cially with regard to managing agricultural production.' Expected
organization economies through centralization of functions at the
commune level did not materialize for some important functions
such as the allocation of the labor force, and accumulation of capital.
Prof. G. W. Skinner suggested in several important articles published
in 1964-65 that newly organized communes encountered difficulties
because they were not properly aligned with traditional rural institu-
tions which had been shaped by decades and perhaps even centuries
of rural marketing customs and practices.8

Work incentives reached a nadir in communes with the reduction
of, and in some cases the elimination of, private plots and with the
emphasis on nonmaterial incentives. Farmers saw little correlation
between work done and payment for work in the wage-supply system.
Furthermore, commune administrators did not appropriately reward
farmers in villages which, either 'through efficient management or fa-
vorable endowments of fertile soil and water supplies, were much more
productive than farmers in neighboring villages. Incentives declined
for farmers in the more productive villages when they found the
fruits of their labor, which had been fairly and honestly won, being
distributed to other villages. Moreover, the formation of communes
put additional strain on both cadres and farmers already weary of
constant change for a decade, that is, land reform, collectivization, and
finally communization. These difficulties plus poor weather led to
declines in production which prompted Chinese leaders to reorganize
communes.

In the space of 4 years, from spring 1959 to winter 1962, communes
underwent two reforms. Beginning in spring 1959 and continuing
throughout the year, communes began to make the brigade the basic
unit of account. A three-level ownership system was instituted which
made the brigade the most important production unit in the commune
system. Most of the means of production were to be owned and con-
trolled by the brigade and minor portions were to be controlled by
the commune and teams.9

Experience proved that the brigade also was too large a unit to
effectively manage and motivate farmers. The labor intensive nature of
agricultural production in China required that commune institutions
pay particular attention to the management, al location, and motivation
of the labor force. In the end it was found that small-sized teams of

'See Frederick W. Cook, "Rural Labor Recordkeeping In China, 1952-1970," U.S. Bureau
of the Census, Unpublished Report, Washington. D.C. 1971.

aSee G. W. Skinner, "Marketing and Social Structure in Rural China," Journal of Asian
Studies, vol. XXIV, No. 3. May 1965, p. 394.

9 "Resolution of 8th Plenary Session of 8th CCP Central Committee on Production In-
crease and Economy Campaigns," NCNA, Peking, Aug. 25, 1959; translated in CB No. 589,
Sept. 1, 1959, pp. 4-10.
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20-30 households could best manage and motivate the rural labor
force and, beginning in 1961, teams were made the basic unit. Teams
were given ownership and control over most of the agricultural means
of production. Economic decisions were implemented at the team
level and teams distributed income and calculated profits or losses.10

Instead of centralizing all functions at the commune or brigade
level, the commune system was reorganized so that functions requiring
large-scale management were aligned with institutions having the
capability to most effectively manage that function. Functions such as
coordination of production, control of water, agricultural extension,
and certain kinds of health activities were allocated to the commune.
Small-sized water conservation projects, primary education (after
1968) and certain kinds of subsidiary production were allocated to
the brigade. The function of managing the labor force to raise the bulk
of China's agricultural crops was given to the team. Finally, certain
functions, such as the raising of specific kinds of livestock, were al-
located to households."

By the end of 1962, incentives increased with the return of private
plots and the reestablishment of material rewards. The closer cor-
relation between pay and work done was achieved through the rejuve-
nation of the old collective farm labor day work payment system. 12

A December 1962 interview with an average farm family regarding
its relationship with these rural institutions during the preceding 13-
year period, would reveal that the family had first joined a seasonal
mutual aid team which, in time, was merged with an adjacent team to
form a permanent mutual aid team. The household next joined a semi-
socialist agricultural producers cooperative (APC) which in 1956 was
merged with -other APC's to form a collective farm. In fall 1958 the
family's collective farm became a brigade in the newly formed com-
mune. From the family's point of view, their earnings came initially
from the commune which was the basic accounting unit. Then in 1959
they received income from their brigade which had become the unit of
account. Finally, the small neighborhood team became the unit of
account in 1961. For a single family, specific dates can be pinpointed
regarding changes in structure, but for the country as a whole it is well
to remember that these changes occurred over a month, season or even
a year's time. Likewise, the number of communes increased gradually
from 26,000 in 1961 to 74,000 in 1963. Table I summarizes developments
in "socialist" agricultural units in the People's Republic of China
(1950-62).

10 Chinese Communist Party Central Committee, "Nung-ts'un jen-min kung-she t'lao-lieh
(hslu-cheng ts'ao-an)" (Revised Draft Regulations Governing Rural People's Communes"),
September 1962.

fu Prof. Joan Robinson was one of the first scholars to see the distribution of various
functions to the four basic units. See Joan Robinson, "Organization of Agriculture," in Ruth
Adams (ed.), Contemporary China, New York, Vintage Books, 19h6, pp. 221-234.

12 Charles Hoffman, Work Incentive Practices and Policies in the People's Republic of
China, 1953-1965, Albany, N.Y., State University of New York Press, 1967.
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TABLE 1.-DEVELOPMENT OF SOCIALIST AGRICULTURAL UNITS IN THE PEOPLE'S REPUBLIC OF CHINA, 1950-621

Percentage
of peasants
householdsSeasonal Permanent Semi- Rural In socialist

mutual mutual socialist people's State agricultural
Year aid teams' aid teams ' APC's Collectives communes farmst units u

1950 -2, 097, 000 627, 000 18 1 (a) NA 10. 71951 -3,600,000 1,075,000 129 1 (') NA 19. 2
1952 -6, 270, 000 1, 756, 000 3, 634 10 (5) 404 40. 0
1953 -5, 634, 000 1, 816, 000 15, 053 15 (') NA 39. 51954 -6,130,000 3,801,000 114,165 201 (') NA 60.3
1955 -3, 975, 000 3,172, 000 633, 213 529 (') NA 64. 91956 -(5) () 682, 000 312, 000 (5) NA 96.3
1957 -() (') - 72, 022 e 680, 081 (5) 710 7 97. 0
1958 -() (') (') (') a 26, 578 1,442 a 99. 1
1959 -() (') (') (') - 24, 000 NA NA
1960 (') (') (5) (') NA 2, 490 NA
1961 (9) (') (9) (') in 26, 000 "2, SCO NA
1962 -() (') (9) (') NA NA NA

I All sources except those specifically marked are from China's State Statistical Bureau, Agricultural Statistics Section,
"Statistical Data on Agricultural Cooperativization and the Distribution of Income in Agricultural Producers' Coopera-tines in 1955," Peking, 1957, pp. 9-11.
' Single totals were given for mutual aid teams in 1950, 1951, and 1952. These totals were allocated to seasonal and

permanent teams in the same proportion as in 1953.
' State Statistical Bureau, "The Ten Great Years-Statistics on Economics and Cultural Achievements in the People'sRepuhlic of China," Peking, 1960, p. 134.
4 Ibid., p. 35.
5 Not applicable.

"China's APC's Achieved Great Results in Past Six Months," Peking, translated in SCMP, No. 1573, July 19, 1957,
pp. 23-25.

7 Op. cit., "Ten Great Years," p. 43.
2 Chia Ch'i-yun, director of State Statistical Bureau, "1 Superiority of People's Communes Analyzed," NCNA, Sept.25, 1959; translated in SCMP, No. 2107, Oct. 1, 1959, p p. 34-361.
9Leslie T. C. Kuo, "The Technical Transformation of Agriculture in Communist China," Washington, D.C.. Frederick A.

Praeger, 1972, p. 41. See Wang Chen, "Strengthening the Construction of State Farms," H C 66, Peking, No. 7, No. 7,1961, pp. 1-7.
in Lo Keng-mo, "The Nature of Rural People's Communes at Present," "Kung-jen jih-pao" (Workers Daily), July 19,1961, p. 3.
It Audrey Donnithorne, "China's Economic System," New York, Praeger Publishers, 1967, pp. 94-95. See PekingReview, July 28, 1961, p. 4.
Note: NA means not available.

III. TILE COMMUNE SYSTEM SINCE 1962

There appear to be three distinct trends regarding change in the
commune system in the past 12 years. 1

3
0On the one hand, the main fea-

tures of the system. the ownership patterns, incentive systems, and
organizational structures are much the same as they were 12 years ago.
On the other hand, in the past 12 years, much change has occurred fill-
ing out the basic systems laid out in 1962. Important changes include:
The establishment of revolutionary committees during the Cultural
Revolution; increased industrial and subsidiary production -activities;
establishment of a rut-al health system: improvement in the rural edu-
cation systetlj; improved rural mechanization through construction of
an electrification network, the establishment of tractor stations and
shops to isanutifactur'e and repair farm machinery; expansion of the
agricultural extension system. and imptovetnent in scientific experi-
ment work in rural areas; greater involvement in managing the retail
trade of the supply and marketing cooperatives; and the establish-
mnent of a rural broadcasting system. Finally, the third change con-

is This portion of the paper rests on three types of information. The first, Is that work
done by Professors Barnett, Myrdal, Pelzel, Vogel and others. Thetr Information was gath-
ered first-hand In China, or was gained from Chinese refugees. This Information, however,
Is limited primarily to the period 1962-65, prior to the Cultural Revolution (1966-69).
The second source Is the 1,400 reports on communes as described In Appendex 1, gleaned
from Chinese news releases of the past 12 years. Finally, the third source Is more general
Information gathered from the Chinese press regarding commune structure, organ zation
and functions, but not dealing with specific communes.



374

cerns the fact that the number of communes was reduced about one-
third from about 74,000 in 1963 to about 50,000 in 1973.

The discussion of each of the four units in the commune system will
be organized as follows. First, as appropriate, size, organization, and
ownership patterns in communes, brigades, teams, and households will
be discussed. A review of the 1,400 reports revealed that most units
had remarkably similar organizational structures. However, the size
of the units in terms of arable land and population varied greatly from
one commune to another. Consequently an effort will be made first to
describe what might be called an average unit, and then, as is appro-
priate, regional variations will be discussed. Second, activities and
functions undertaken by each of the four units will be discussed. Here
an attempt will be made to clarify: (1) Which activities and functions
are undertaken by each unit; (2) which functions are undertaken
solely by one unit; and (3) which functions are shared. Generally,
three kinds of activities or functions will be discussed: (1) Admin-
istrative activities-Government, Party, and military; (2) produc-
tion activities-agriculture and industry; (3) service activities-
health, education, and agricultural extension.

Third, and finally, relationships between units will be discussed. Re-
lationships among units in China's rural economy can be described as:
(1) Those relations between a unit in the commune system and an in-
stitution outside the system; (2) those relations between a superior and
a subordinate unit in the system; and (3) those horizontal relations
between units at the same level in the commune system. Where appro-
priate, income distribution will be discussed as an important part of
the connection between units.

A. Commune Level

1. SIZE AND ORGANIZATION

Communes at present are estimated to number about 70,000. In the
period under study various sources reported the number of communes
as follows:
1963- ----------------------- 74,000 1969 ------------------------- (8)
1964 2-_______________________74, 000 19706 ----------------------- 51,000
1965.,________________________ (3) 1971 _-_______________________70, 000
1966- _------------------- 70-80,000 1972 ------------------------- (a)
1967-----------() 1973 8-_______________________50, 000
1968 __-_____________________ 75,000 1974 ------------------------- (3)

1 Liao Lu-yen, "Collectivization of Agriculture," Peking Review, No. 44, 1963; In SCMM,
No. 371, Nov. 1. 1963, pp. 21-32.

2 Liu Kuo, "74,000 People's Communes in China," TKP, Sept. 17, 1964; translated In
SCMP, No. 3307, Sept. 29,1964, pp. 14-16.

2 Means not available.
'"The People Who Run China's Rural Communes," New China News Agency, Peking.

Mar. 22, 1966; In SCM, No. 3665. Mar. 25, 1966, pp. 28-31.6
Ian Davies, "The Chinese Commune-An Australian Student's View," EH, vol. VIII,

No. 1. 1969, pp. 34-44.5
She-hui fa-chan 8hih (History of Social Development). Shanghai, Shang-hat jen-min

ch'u-pan she, December 1974, p. 340. Premier Chou En-lai told Edgar Snow in 1970 that
there were some 70.000 communes In China. Edgar Snow, The Long Revolution, New York,
Random House, 1972, p. 138. This is an obvious discrepancy from the figure cited in the
History of Social Development and consequently has been supplanted by the more official
figure for purposes of this study.

'Paul G. Pickowlez. "Barefoot Doctors in China: People, Politics and Paramedicine,"
EH. vol. XI, No. 5. 1972, p. 29.

8 "Growth of Commune Clinic Shows Emphasis on Rural Health," New China News
Agency, Peking, In English. June 25, 1973; in FBIS, Daily Report: People's Republic of
China, No. 123, June 26, 1973, p. B-1.
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Between 1961 and 1963 commune numbers increased 185 percent,
from 26,000 to 74.000, a number which remained fairly constant until
the mid-1960's. Ilformnation recently received from China indicates
that at some period prior to 1970, mergers took place which reduced
commune numbers from about 75,000 to about 50,000. For example,
a recent officially published book "History of Socialist Development"
(December 1974) indicates that in 1970 commune numbers were ap-
proximately 51,000, and an article on rural health recently noted that
there were 50,000 communes in China.14 At present details are not
available regarding the nature, or the timing of these mergers. It
should be pointed out. however, that selected communes could be dis-
solved into component parts and integrated into adjacent communes
without greatly disrupting rural administration or production.

The average commune in 1970, according to the History, had about
2,900 households, 13,000 persons, and 5.400 labor force units.", The
average commune for 1970 is not greatly different from an estimate
made of the average commune in 1974 (see appendix II for details
regarding the data, estimates, and assumptions used in calculating
average commune size. The average commune in 1974 had 15 production
brigades and 100 production teams. It contains about 3,346 house-
holds with a population of about 14,720 persons, and has about 2,033
hectares (5,024 acres) of arable land.

The number of brigades and teams varied widely from one commune
to another. Some localities reported communes had organized only
production brigades which had no production teams. A commune in
Honan Province which had both brigades and teams reported the
largest number of brigades at 38.16 A commune in Kwangtung Prov-
ince reported the largest number of production teams at 558.11

Researchers writing about communes in the first half of the 1960
decade noted the great variation in the size of communes from place
to place."' Information gathered in this study verifies that these varia-
tions continue up to the present time. Data from selected geographic
regions illustrates these variations in terms of average number of
brigades and teams per commune as follows.: 1

Average number of brigades Average number of teams

Geographic region Province Region Hsien Province Region Hsien

Heilungkiang:
Wang K'uei Hsien -9. 8 -73. 4

Kiangsl:
laCi'un Region- 5. 8 -55.6.

Kwangtung -12. 5 - 275 .
Lu Ting Hsien ----------------------------- 13 8- 23.6

Shensi:
Sian -16.6 -74. 7

Szechwan -8.9 -60.6

1
4She-hui fa-chan shih (History of Social Development), Shanghai. Shang-hat jen-min

ch'u-pan she, December 1974, p. 340. "Growth of Commune Clinic Shows Emphasis on
Rural Health," NCNA, Peking, In English, June 25, 1973; In FBIS, Daily Report. No. 123.
June 26, 1973, p. B-1.

'5 Ibid. History of Social Development, p. 340.
1" "Pioneering Central China People's Commune Advances-Report of Visit to Ctilying

People's Commune. Part One." NCNA, Peking In English, Aug. 7, 1973; In FBIS, Daily
Report: People's Republic of China, No. 157, Aug. 14, 1973, D-3, pp. D-3 to D-6.

" "SzushuI Commune Organizes Social Forces to Deliver Publications," Yang-ch'eng wan-
pao, Canton. Oct. 13, 1965: translated in SCMP, No. 3570, Nov. 2. 1965, pp. 9-10.

1 Audrey Donnithorne, China's Economic Systems, op. cit., pp. 50-52.
19 Data in this table was taken from table II. 386-387.
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It can be seen that brigades per commune range from 5.8 in I Ch'un
Region to 16.6 in Sian Region. Teams per commune range from 55.6
in I Ch'un Region to 275 in Kwangtung Province.

To highlight differences in commune size and to indicate differences
between rural areas and suburban areas, an attempt was made to
aggregate reports on individual communes for Hopeb, Kwangtung,
and Shansi Provinces. Hopeh Province was chosen as a northern
province which has large urban centers, Peking and Tientsin, and
which is adjacent to the sea. Kwangtung Province was chosen as a
southern province which has large urban centers, Canton and Swatow,
and which is also adjacent to the sea. Shansi Province was chosen as
an inland province which has TaiyUn as its large urban center. The
provinces were also chosen because of availability of data. Data on
commune size in terms of population, households, and arable land were
aggregated for rural and urban areas for the three provinces as
follows:

Number of persons Number of households Hectares of arable land

Rural Suburban Rural Suburban Rural Suburban

Hopeh ------------- 6 14, 591 12 48, 250 7 5, 410 a 9, 800 7 2, 853 ' 6, 788
Shansi-- 12, 343 a 25, 500 a 2,293 1 4, 960 * 2,606
Kwangtung - 21, 005 22 49, 279 2 11, 000 is 12, 175 4 3, 076 14 4, 332

Postscripts indicate the number of commune reports employed to
obtain an average. These figures should be used with great prudence
because commune reports from different time periods were averaged,
and because of the limited number of observations from some regions.

Nevertheless, the figures can be used to illustrate some basic trends.
The figures indicate what has been suspected by scholars for many
years, that suburban communes are larger than rural communes and
therefore are not representative of communes throughout the country.
Because most first-hand information has come from the visits of for-
eign guests to suburban communes near large urban centers, such as
Peking, Shanghai, and Canton, such information should not be
accepted as typical of the commune system throughout China. The
rural communes have one-half to two-thirds fewer people, less land,
fewer tools and less per capita income. Commune size was also found
to vary considerably among different provinces. For example, Kwang-
tung's rural communes are considerably larger than those in Hopeh,
and Hopeh's communes are larger than those in Shansi.

Concerning the relationship between natural villages in China and
units in the commune system, this study found no set pattern. In some
communes natural villages seemed to be associated with brigades. For
example, a commune in Honan Province had 38 brigades and 38 nat-
ural villages, and a commune in Shansi had 18 brigades and 20 natural
villages. 2 0

In other communes natural villages were associated with teams. For
example, a commune in Liaoning Province had 72 natural villages and

20 "Pioneerlng Central China People's Commune Advances-Report of Visit to Chillying

People's Commune (one)," NCNA, Peking. In English, Aug. 7. 1973; FBIS. Daily Report:

People'- Republic of China, No. 157. vol. I Aug. 14, 1973, p. D-3. Also see "A Visit to the

Hslao P'lng Yi Commune at Harvest Time,; IIC, No. 19, Oct. 1, 1963; translated in SCMM,

No. 387, Oct. 22, 1963, pp. 5-13.
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72 teams,2 ' a Kirin commune had 211 villages and 200 teams,222 and a
Hopeh commune had 116 villages 23 and 125 teams.24 In still other com-
munes, brigades were found to have large numbers of villages. For
example brigades from the following provinces had the indicated
number of villages: Fukien, 75; 25 Kwangsi, 55; 26 Shansi, 44; 27 Ho-
nan, 32; `28 and Kiangsi, 20.29

Institutions and structures at the commune level at the present time
are similar to those noted in the organization chart on page 370. Evi-
dence collected for the report indicates that ownership patterns still
continue in the form of the three-level ownership system established in
the early 1960's. Mention should be made that some brigades already
have been made the basic unit of account, see page 388. Moreover, it
should be noted that a very small number of communes also are basic
accounting units. Nevertheless, the recently convened National People's
Congress (NPC) stipulated in the 197.5 Constitution that collective
ownership patterns in communes "generally take the form of three-
level ownership with the production team at the basic level, that is,
ownership by the commune, the production brigade and the production
team, with the last as the basic accounting unit." The fact that this
article was made part of the Constitution suggests most communes
were organized as stated and that for the time being there are no im-
mediate plans to change the structure of ownership or organization.3

It was not possible to determine from evidence currently available
what proportion of assets in the commune system is owned by each
of the four units. It is clear that the team continues to own the pre-
dominant share. On the other hand, because of the increased activity
of commune-owned industry, the commune's share of total assets has
increased in the past 12 years. For example a Red Flag article re-
cently disclosed that commune and brigade shares of the ownership
of fixed assets and shares of total commune income in suburban
Shanghai communes increased in 1974 as follows: 31

ln percentl

1974

1973, income Income Ownership

Commune -28.1 30. 5 34.2
Brigade -15. 2 17.2 15.1
Team -56. 7 52. 3 50.7

21 Shahid Javed Burki, A Study of Chinese Communes, 1956, Harvard East Asian Mono-
graph, 29, 1969 (1967?), pp. 64-67.

22 Ibid., pp. 72-74.
2' Ibid., pp. 50-53.
2' "New Commune Members on Maochlashan Hill," CR, vol. XXIII, No. 10, October 1974,

pp. 32-39.
i5 "East China Production Brigade Wins High Grain Yield in Transforming Nature,"

NCNA, English, Foochow, Aug. 28, 1970; In SCMP, No. 4733 (?), Sept. 4, 1970, pp.
125-126.

20 "New Steel-Making Record at Anshan," NCNA, English, Anshan, May 23, 1965; In
SCMP. No. 3466, May 27, 1965. pp. 10-11.

27 "North China Model Production Brigade Makes Continuous Advances," NCNA, in Eng-
lish, Taiyuan, Jan. 6, 1971: In SCMP, No. 4819, Jan. 14, 1971, pp. 98-99.

28 " 'Revolutionary House Keeper.' of Poor and Lower-Middle Peasants," NCNA, In Eng-
lIsh. Changshow, Oct. 22, 1969: In SCMP, No. 4526, Oct. 29, 1969, pp. 15-18.

21 "Running Purchase and Marketing Posts Well in Aeordance with Chairman Mao's
Revolutionary Line," Peking, JMJP, Apr. 11, 1969; In SCMP, No. 4400, Apr. 23, 1969,

p.7-9.
P0 "Constitution of People's Republic of China," NCNA, in English Peking, Jan. 19, 1975;

In CB. No. 1024, Jan. 31, 1975, pp. 14-25, Article 7.
31 Chang Ch'un-ch'tao, "On Exercising All-Round Dictatorship Over the Bourgeoisie,"

HC. No. 4, April 1975.

51-174 0 - 75 - 25
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2. FUNCTIONS AND ACTIVITIES AT COMMUNE LEVZ1L

a. Administration

Commune, Government, and Party entities continue to cooperate
together to provide a unified administration for commune functions.
As before, communes continue to have congresses (meetings of mem-bers or meetings of member representatives) which elect the com-
mune chairman, deputy chairman, and members of the management
committee. Since the publication of the 1975 Constitution, these peo-
ple's congresses of rural people's communes are now considered tobe "local organs of state power" which are to be elected every 2 years.3 2

Management committees function as quasi-official local govern-
ments with various departments organized as indicated in the or-ganization chart on page 370. The normal functions of the management
committee were disrupted temporarily in some communes during the
Cultural Revolution in 1966-70 when revolutionary committees were
established. These committees integrated Party cadres, military per-
sons, workers, and peasants to plan, coordinate, and manage the com-
mune. The committees blurred the lines demarcating government and
Party institutions. Since the Cultural Revolution, however, the "revo-lutionary" committees have been separated from Party institutions
and have taken over the functions of the old commune management
committees. Once again there is a distinction between government
and Party institutions. The 1975 Constitution changed the name of the
commune management committee, which functioned for many years
as a quasi-official government institution, to revolutionary committee
and stipulated that the new committee is to be the permanent organof the commune people's congress and, at the same time, to serve asthe local people's government.s Commune revolutionary committees
are accountable to the commune people's congress and the revolution-
ary committees at the hsien (county) level.

Committees of the Chinese Communist Party continue to be cen-tered at the commune level and they continue to be the most impor-tant institution of power in the countryside. These committees inter-
pret policy decisions made in Peking, adapt policies as necessary to lo-
cal conditions, and insure that policies and production plans are im-plemented. As was the case in 1962-65, responsible persons continue tohold two jobs, one in the Party and the other in the commune manage-
ment committee. For example the deputy secretary of the Party Com-
mittee of the Hsin Tien Commune in Fukien Province, also serves asthe director of the communes' military affairs department. 3 One indi-
cation that the commune Party secretary continues to be the top local
leader concerns the fact that when domestic and foreign correspond-
ents visit cormriunes, more often the Party secretary addresses them
than the commune chairman.

Both Party and commune officials have offices in the commune head-
quarters which might be located in an old abandoned temple, a land-
lord's villa, a store, or even a group of new office buildings. These com-

T2 Ibid., article 21.
33 Ibid., article 22.
so "NCNA Tells About Militiamen on China's Coastal Front," Peking, New China NewsAgency, In English, Sept. 26. 1974; In Foreign Brondcast Information Service, DailyReport: People's Republic of China, No. 189, Sept. 20, 1974, pp. 5-6.
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mune centers are usually located in one of the large villages within the
commune, or in one of the old market towns serving the community.

In addition to their many other duties, Party leaders at the com-
mune level exercise control over the commune level militia organiza-
tion, as the Party Secretary or deputy secretary often functions as a
political commissar in the militia unit.3 5 The military affairs section of
commune management committee also receives direction from hsien
level military authorities. Militia regiments or battalions are usually
organized at the commune level and are responsible for giving direc-
tion and training to subordinate company and platoon units. Militia
units function primarily to provide public security in the commune.36

Additional duties include serving as a firefighting force, as a rescue
and relief force in natural disasters and as shock troops in carrying
out dangerous 3' or difficult water conservation 38 or agricultural pro-
duction /.ssignments.3 9

The commune congress, management (revolutionary) committee,
and Party committee work together to govern the commune and to
coordinate its economic activities. Government administrative services
provided by the commune include collecting taxes, maintaining pub-
lic security, collecting data, and writing official reports, and preserving
and enhancing the growth of socialism. Commune administrative or-
gans receive state plans from higher levels and allocate production
targets to subordinate units. They work with lower levels to make real-
istic plans and then encourage lower units to fulfill the targets.

These entities promote and exercise control over commune indus-
tries. They also manage large-scale water conservation projects.
Finally, these organs coordinate the production and service activities
which will be discussed below. In general these institutions function
today much the same as Professors Barnett and Donnithorne described
in their work on commune systems for the period 1962-1965.4o

b. Production

The commune level engages in agricultural as well as industrial
production though it does not produce a significant portion of basic
agricultural commodities because the team owns and controls most of
the labor and land. Commune agricultural production is limited main-
lv to activities such as fishing, forestry, animal husbandry, and cultiva-
tion of fruit orchards.41

42 43

Communes are far more important with respect to the development
of rural industries. Most well known of course were their attempts
during the Great Leap Forward to use farmers to produce grain from

3' "NCNA Tell Abont Militiamen on China's Coastal Front." Peking, NCNA In English,
Sept. 26, 1974; in FBIS, Daily Report: People's Republic of China, No. 189, Sept. 20, 1974,
pp. 5-6.

as Ibid., also see "Women Gunners on the South China Sea Front," C.R., vol. XVIII,
37 "Heroic Militiamen Put Out Forest Fires," NCNA, Wuhan, in English, May 12, 1968;

in SCAMP. No. 4180. May 17. 196gR. PT). 18-20.
38 "Advancing in Spirit of Tachai Model in China's Agriculture," NCNA, in English,

Chnnesha, Jan. 15. 1970: In SCMP. No. 4581. Jan. 21, 1970, pp. 67-69.3 7 For addition~l rending on militia, see George P. Jan (ed.). Government of Communist
China. San Francisco. California Chandler Publishing Company, 1966. pp. 535-542; and
John Gittings. The Role of the Chinese Arm-i. London, Oxford University Press. 1967.

'0A. Doak Barnett, Cadres, op. cit., pp. 339-363; and Audrey Donnithorne, China's Eco-
nomic ,,vstem. on. cit.. np. 4.5-64.

41 "Visit to Double Bridge Commune." 1974, unpublished notes.
e Lucybeth Rampton, "Governors' Visit to the People's Republic of China," May 1974,

Personal Journal. p. 29.
" "In the Communes-Ownership on Three Levels," CR, vol. 22, No. 1, 1974, pp. 35-38.



380

fields and steel from backyard furnaces. As has been well documented,
the backyard blast furnaces produced low-quality high-cost steel. The
shutdown of the small furnaces was dramatic and well-remembered.
What has not been so well publicized is that in the past 12 years com-
munes have been quite successful in developing a host of rural indus-
tries.

A survey of the materials collected for this study indicates that the
following industries are most often found at the commune level: Grain
processing (rice and flour) mills; farm implement construction and
repair shops; edible oil presses; and brick, tile, and lime kilns. More
specialized regional industries based on local natural resources, crops,
and animals include: Hydroelectric generation; processing of hemp
and cotton; dairy; timber; stone quarries and small coal mines; sugar-
cane presses; and production of cement. Less widespread among com-
munes are industries such as chemical plants, boatbuilding shops,
fruit canneries, starch and paper factories. Also light industrial and
consumer products such as light bulbs, shoes, firecrackers, and porce-
lain and jewelry for export are produced in commune factories.

Tractor stations once again are being established at the commune
level. According to Professor Donnithorne, stations were transferred
from county levels to communes in 1958-59, but because of a lack of
trained staff, management difficulties, and lack of funds, these stations
reverted back to the county level in 1960-62.44

Evidence collected for this study suggests that, especially since
1969, communes have begun to establish their own tractor stations.45 46
It was not possible to learn from the data given what proportion of
communes had tractor stations. The evidence, however, clearly sug-
gests that a greater number of communes have farm machinery con-
struction and repair shops than tractor stations.47

Increasing numbers of communes surveyed in the late 1960's and
early 1970's cited the use of electrical power in grain, fiber, and oil-
seed processing, and in pumping water. Some communes have built
their own small hydroelectric generating stations. The existence of
tractor stations, machine shops, and electrical systems at the commune
level should not give the reader the impression that Chinese agriculture
is highly mechanized as these stations and shops at present are a thin
veneer spread over an immense agricultural area. Nevertheless, great
progress has been made and the new generation of young Chinese
farmers are learning to use mechanical tools which will increase their
productivity.

It also would be incorrect to leave the impression that China's
countryside consists of 70,000 mini-Pittsburghs. Rural industry such
as grain, fiber, and edible oil processing has gone on in China for
centuries. Travelers from more industrialized countries sometimes
describe China's countryside as lacking mechanization and modern
industry. What has changed in the last decade is that the commune

4" Audrey Donntthorne, Chine's Economic SyJtem, op. cit., p. 60.
Us "Build the Commune Tractor Station into a Big School of Mao Tse-tung's Thought

along the Road of the "May 7" Directive," NYCW, No. 9, 1968 Supplement; translated In
SCMM, No. 632. Oct. 28. 1968, pp. 21-24.

a "It Is Good for Tractors To Revert to Chairman Mao's Revolutionary Line," NYCW,
No. 10. Oct. 8. 1968: translated in SCMM, No. 643. F eb. 3, 1969, pp. 17-26.

47 Yuen Sheng, "Small Rural Hydropower Stations," CR, vol. XXI, No. 5, May 1972,
pp. 34-35.
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system has allocated resources and technical skills to rural industries,
and these now are applying mechanical power and machinery to old
jobs, and some new industries have been added. Also the commune
system enables managers to mobilize underemployed labor during
slack farming seasons to work in some of these rural industries.

c. Services
As far. as service functions are concerned, communes today continue

to have responsibility for health services. Since 1962 and particularly
since the beginning of the Cultural Revolution, communes have worked
diligently to implement Chairman Mao's dictum, "in health work,
put the stress on the rural areas." 48 In 1973, Peking claimed that
"nearly" every commune in the country had a clinic.49

About one-third of these clinics are funded by the state and the re-
maining two-thirds by communes. Half of China's professional medi-
cal workers are reported to be working in these clinics.50 Clinics differ
regarding numbers of beds, services, and equipment available to pa-
tients. The more fortunate have more than 20 beds, 10 "doctors" and 10
nurses, provide surgical services and have X-ray equipment.51 Clinics
at commune levels direct the functions of brigade level health stations
and the activities of the "barefoot doctors." Clinics also direct birth
control efforts and public health programs.5 2

The rural health system is not without problems, i.e., finding trained
personnel and funds to support the program.5 3 Despite these problems,
however, Chinese farmers for the first time in history are now able to
receive some medical attention. Granted that the treatment provided
may be less than satisfactory, but some treatment is a vast improve-
ment over the previous lack of medical care.

Commune Departments of Culture, Education, and Welfare continue
to be responsible for the ducation system which includes secondary
and special schools at the commune level and primary schools at the
brigade level.54

During and after the Cultural Revolution commune members were
encouraged to take control of, fund, and manage existing schools and
to organize various kinds of schools to fit the needs and resources of
the local community.5 5 In the past 12 years progress has been limited
by the dearth of well-trained teachers and funds. In spite of its failings,
however, the commune education system has given an increasing
number of Chinese young people a chance to obtain a basic education.5 c

us "Rapid Growth of Commune Clinics in China," NCNA, in English, Peking, June 25
1973: In SCMP, No. 5409, pp. 167-169.

aD Ibid.
50 Ibid.
6' "Co-op Medical Care in Sun Village," CR, vol. XXI, No. 11. November 1972, pp. 2-7.
6'See Robert M. Worth, "Health and Medicine." In Yuan Li Wu (ed.) China: A Hand-

book. Grent Britain. David and Charles. 1973, pp. 657-668.
a See David M. Lampton, "Trends in Health Policy," CS, vol. XII, No. 6, June 1974,

pp. 1-8.
5' A. Doak Barnett, Cadres, op. cit., p. 354.
65 See 16 reports on rural education published In the People's Daily, October-November

1968. translated In "Investigation Reports on Revolution In Rural Education," No. 868,
Dec. 31. 19i68. pp. 1-75.

5' See Marianne Bastid, "Economic Necessity and Political Ideals In Educational Reform
during the Cultural Revolution," CQ. April-June. 1970. No. 42, pp. 16-45; and Peter J.
Seybolt, "The Yenan Revolution In Mass Education," CQ, October-December, 1971, No. 48,
pp. 664-669.
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Agricultural extension programs were generally available only in
advanced communes at the beginning of the period according to
Professor Donnithorne.57 A survey of communes and literature since
the mid-1960's, however, suggests that most communes now have ac-
tive extension programs, and possess demonstration or experimental
farms.58 59

The commune, aided strongly by the State, continues to provide rural
marketing services. These services include sales of consumer goods to
farmers; sales of producer goods to brigades, and teams; and purchase
of goods produced by units in the commune systemA6 Two categories
of goods are purchased by the State. First category goods consist of
the rationed commodities of grain, cotton, and edible oilseeds. Produc-
tion teams producing rationed goods in excess of their needs are re-
quired to sell a fixed percentage of these goods to State purchasing
stations at State controlled prices. In addition, the State rewards those
teams producing goods above their own needs and above their pro-
curement quotas by offering to purchase their excess products at higher
than normal purchasing prices.

Second category goods consist of items not rationed but neverthe-
less in demand for domestic consumption and needed for export to
earn foreign exchange such as pigs, poultry, eggs, nuts, and fruit.
Purchases of second category goods are made for the State by supply
marketing cooperatives. These cooperative institutions are operated
strictly according to procedures outlined by the State. In some areas
cooperatives seem to be organized to serve one commune and in other
areas they are organized to serve the brigades and teams of several
communes. 61 "2

Cooperatives purchase goods on the local market which is controlled
by the commune administration and they make contracts with
brigades, teams, and households to supply products.63 Supply and mar-
keting cooperatives, also, are the main channels through which pro-
ducer and consumer goods move to the ultimate consumer. Commune
centers often have a cooperative retail store. Goods warehoused at
commune levels are distributed to branch stores at brigade levels.

Communes also regulate the scope and functions of rural markets.
First category-rationed goods are prohibited from entering the mar-
ket. Second category goods, however, enter the market where supply
and marketing cooperatives purchase locally produced eggs, fruit, and
nuts, and farmers exchange goods produced on their private plots.

uy Audrey Donnithorne, China'8 Economic System, op. cit., p. 60.
" Seven Years' Crowth of Chinese Peonle's Communes," NCNA. in English. Peking.

Sept. 25. 1985: In SCMP. No. 3547. Sent. 25. 19r,5. pn. 19-19.
O "C1tnese Peasants Make Selentific Experiments." NCNA, in English, Kwangchow,

Oct. 1I. 1974 : In qCAMM. No. 53724. Nov. 1. 1974. pp. l?G-1-12.
60 Audrey Donnithorne. China's Economic System, op. cit., Chap. 11.
5' Chu Li and Tien Chlieb-vun. Inside a People's Commune: Report Prom Chi Li Ying,
'a "A Cooperative in Yenan Develops Revolutionary Traditions and Advance Along Chair-

man Mao's Revolutionary Line," KMJP, Peking Oct. 20. 1970: translated in SCMP. No.
4771, Nov. 3. 1970. pp. 54-62. Also see. "Outstanding Party Branch Secretary of Rural
Supply and Marketing Co-op." NCNA. English, Stan, Mar. 10. 1971 ; In SCMP No. 4862.
Msr. 22. 19q71. pp. 23-24

53 "An Example of Learning from Tachat by a High-yield Area South of the Yangtse
River," JMJP, Peking. Dec. 31. 1970; translated by SCMP. No. 4830, February 3, 1971, Pp.
88-91. Also see, "Capitalist Tendency in Sideline Production Must Be Criticized" JMJP,
Jan. 26, 1970; translated in SCMP, No. 4597, Feb. 16, 1970, pp. 6-10.
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Credit and banking services at the commune level are provided by
branches of the People's Bank and by credit cooperatives. The county-
level People's Bank controls the operations of its branch banks. These
branch banks serve as the guardians of State interest in communes
as the bank monitors the financial transactions of commune accounts
held by the bank, and analyzes commune management, productive
capacity, and financial records to determine the credit worthiness of
the commune in responding to commune applications for production
loans.

Credit cooperatives are not strictly state institutions as indeed they
are cooperatives organized at the commune level by private citizens.
They are managed by politically reliable poor and lower middle
peasants. Former landlords and rich peasants are excluded from
holding office. In practice credit cooperatives function under the guid-
ance and direction of the People's Bank. In recent years reports from
China indicate large numbers of rural households now have savings
accounts.64 Initially credit cooperatives were to function primarily to
make consumer loans available to households temporarily short of
cash.6 5 However, since 1966. credit cooperatives have been called on to
make production loans available to brigades and teams."" For example,
a recent news report, from China indicated that 12 percent of credit
co-op loans were extended to farm families and 88 percent were granted
to teams, brigades, and communes.67

In addition, most communes in the past 12 years have established
a rural wired-broadcast network. The commune broadcast station re-
ceives programs via wireless from provincial radio stations. These
programs, along with locally produced news, weather, music, and
entertainment programs, are broadcast daily through wire lines run-
ning to loudspeakers at brigade and team centers and in the homes
of most households.66

3. RELATIONSHIPS BETWEEN COMMUNE AND OTHER LEVELS

Commune leaders continue to look to county Government and Party
leaders for guidance, target plaits. and authority to approve certain
actions. As was the case in 1963, communes today continue to have in-

> "Rural Collective Deposits and Savings of Commune Memberi Increase Markedly As a
Result of Our Country's Ten Consecutive Years of Bumper Hlarvests, and Continuous Con-
sOlidition and Development of Collectlive Economy. and the Gradual Increase of the Income
of Members." JMJP. Feb. 24. 1972: translated in SCMP. No. 5087. Mar. 7. 1972. pp. 69-70.

" "A Positive Readjustment of Rural Credit Cooperatives Must Be Carried Out," TKP,
Editorial, Oct. 23, 1963: translated in SCMP. No. 3104. Nov. 20, 1963. pp. 4-6.

es ""Pa Attrrtlon to the Coantryslde and Promote Developmeut of Agricultural Produc-
tion in a Big Wny." Chung-kuo chin-juna (China Finance), Editorial, No. 2, Jan. 24, 1966;
translated In SCMM, No. 675. Mar. 9, 1970, pp. 25-29.

MRINA In Chinese Nov. 21. 1974.
ea Elizabeth F. Crook and Frederick W. Crook. "Wired Broadcasting in the People's Re-

public of China," Western Electric, vol. XXV, No. 6, July-August, 1973, pp. 26-31.
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stitutions located within their boundaries over which they do not exer-
cise full control. Among these institutions are Government-controlled
high schools, branches of the People's Bank, Supply and Marketing
Co-ops, tax offices, grain depots, State purchasing stations, and ma-
chine tractor stations.eo 70 71 Commune cadres of course work very
closely with officers in these institutions to coordinate policies and
programs.

Regarding economic and commercial transactions, communes ar-
range contracts with State-owned factories to produce various items.
For example the Hsu-hang commune made light bulbs on contract for
a Shanghai factory,7 2 and communes near Peking supply vegetables to
the Peking Municipal Vegetable Corporation.7 3 Communes also make
contracts with State institutions to supply labor force units. For ex-
ample, the State-owned Sha-tze-kang Tree Nursery Farm in Kiangsi
Province employed workers from nearby communes to care for the
seedlings.' 4

The second class of relationships are those between the commune
and its subordinate units. Leaders in the various departments assist
their counterparts at brigade and team levels to make and to carry out
production plans. Communes send cadres to give ideological and tech-
nical training to backward brigades and teams.' 5 Commune officers re-
ceive periodic reports from brigade and team officers and hold periodic
meetings with them.76

The third class of relationships are those between individual com-
munes. Communes cooperated with each other to reclaim land from
the sea," build hydroelectric power stations,'8 run fertilizer plalnts.79
and construct irrigation systems.80 Four communes in one case co-
operated together to overcome a drought condition. Brigades in one
commune were compensated by three other communes when the

6' For example see "Commercial Workers Wholeheartedly Serve People In Mountainous
Area of Sinkiang," NCNA, In English, Urumcb, Mar. 10, 1971, In SCMP, No. 4861,
Mar. 19, 1971 pp. 185-186.

70 Chu LI and Tien Chleh-yun Inside a People's Commune: Report from Chi Ld Ying, For-
eign Language Press, Peking, 1974, p. 101.

n Ian Davies, "The Chinese Communes-An Australian Student View," EH, vol. VII,
No. 1. 1969, pp. 34-44.

72 The Western Producers, Canada, Oct. 12, 1972.
73 Lung Yeh, "Vegetables In Abundance for Peking," CR, vol. XII, No. S, August 1963,

pp. 2-5.
74 Rewl Alley. Travels in China, 1966-1971, Peking, New World Press, 1971, p. 289.
70 L. C. Schenk-Sandbergen, "How the Chinese People Remove Polarization within Their

Countryside," EH, vol. XII, No. 3, 1973, p. 13.
7' "Start a System of Keeping Records In People's Communes and Production Brigades,

JMJP, Nov. 27, 19638 SCMP, No. 3122, Dec. 18, 1963, pp. 10-11. Also see Nung-ts'un
jen-min kung-sie sheng-ch'an tui kl'uai-chi (Accounting for Production Teams of Rural
People's Communes), Complied by the People's Bank of China, Kwangtung Province Branch
Bank. Kwangtung jen-min ch'u-pan she, September 1974, p. 11.

77 "East China People's Communes Transform Sea Bay into Inland Lake," NCNA, In Eng-
lish, Hangehow, July 14, 1974; No. 5661. July 25. 1974, p. 165.

78 "Agricultural News In Brief," NCNA, in English, Peking, July 26, 1974: In SPRCP,
No. 5669. Aug. 6, 1974, p. 50; also see "Communes Build Water Conservancy Works Hydro-
electric Power Stations, ' NCNA, in English, Kunming, May 14, 1969; In SCMP, No. 4419,
May 20. 1969, pp. 20-21.

7' "Firmly Uphold Chairman Mao's Revolutionary Line, Make All-Round Development,"
Peking, JMJP, Mar. 12. 1971, in SCMP. No. 4865, Mar. 25, 1971, pp. 151-153.

a) The Western Producers, Oct. 12, 1972.
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brigades' crops were sacrificed as ditches were dug across brigade land
to bring water to save the parched crops in the many other brigades in
the other communes.81

Communes obtain their income from the sale of products made by
commune-owned shops and factories to State institutions and to other
communes, to its own brigades and teams, and to commune members.
Commune-owned tractors, operators, and machines are rented out to
brigades and teams. Commune-o-wned hydroelectric plants sell elec-
tricity to brigades, teams, and households. Some communes also own
some farmland and timberland which is rented to brigades and teams.
Communes also charge for services they perform such as the use of
veterinary stations, repair of agricultural machinery, and the trans-
portation of goods. Income from these enterprises is used to defray
operating costs, wages. purchase of materials, and taxes.

8e Ying Hua, "For the Greater Good," CR, vol. XII, No. 11, November 1963, pp. 16-18.



TABLE 11.-SELECTED PROVINCIAL DATA ON NUMBER OF UNITS IN COMMUNE SYSTEM, 1963-74

Number of communes Number of brigades Number of teams

Geographic unit Year Province Region County Province Region County Province Region Count

Chekiang I ,
Heilungkiang: Wang-k'uei County -
Hopeh 3.
Peking municipality 4,,
Hunan 5
Hupeh a
Kansu 7

Yu-men County 8
Kiangsi: I-ch un region ' ,,
Kiangsu: Soochow region -n
Shanghai municipality. .
Kirin: Huai-te County "
Kwangsi: Liu-chou region 15
Kwangtung --

Lu-ting County 15 .
Liaoning --
Shansi:

Chin-tung-nan region 17 .
Chin-chung region to'

Shensi: Sian municipality t.
Sinkiang '°

1974 2,800 ,--
1968 --- 17 --- 167 --- 1,248
1973 ------------------ ---- - 53,086 ---------------------- ------------
1966 260 53,-- --
1970 3,200 - - - 45,000
1973 4,300 - - - 31,000 - ---------------
1974 1,300 - - - 14,000
1973 - --------------- 8- --------------- 61------------- ---- 351
1963 - - 671 - - - 3,870 :::::-- -: 37,306
1964-------- 200 ---
1973 197 ----------------------- 2,7Go - -- - 8,000-
1972 - -_-0 33 3 --- 3- 3,126
1973 ------ _- 128
1963 1,00 - - - 20, 000 -440, 000
1972 - --....... 22------------ ---- 303 ------------ ---- 4,700
1963 1, 141- - - - - - - - - - - - - -

1972 348 - 5,617
1973 ------ -- 226 ----------------------
1973 -------- 86 --------------- 1,426 --------------- 6,424.-------
1966 500.-- - - - - - - - - - - - - -

CO
QWCw



Szechwan 2 -- 1963 7,. 000 - - - - ---

Yunnan23 _- _ ___ __ ___--_--_--_-----1973 1,-236-135,947.
Chao-tung County 24 - - - 15 -- 141- 1,658

I "Collectivization Brings Prosperity to Rural Areas in Chekiang Province," NCNA, Hangchow, Oct.
1, 1974; in SPRGP, No. 5717, Oct. 17, 1974, pp. 176-178.
* The Revolutionarv Committee of the Wang K'uei hsien Agricultural Machine Station, Heilungkiang

Province, "Smash Foreign Conventions, Overhaul Engines with Mao Tse-tung's Thought in Com-
mand," Nung-yeh chi-hsieh chi-shu (Agricultural Techniques), No. 9, 1968; translated in SCMM, No.
632, Oct. 28, 1968, pp. 28-38.

2 See NCNA, English, Aug. 30, 1973; published in "Summary of World Broadcasts," Sept. 19, 1973.
4 "Rural People s Communes Around Peking Transform Agriculture," New China News Agency,

English, Peking, Feb. 6, 1969; in SCMP, No. 3635, Feb. 10, 1966, pp. 20-21.
a Rewi Alley, "Travels in China, 1966-71," Peking, New World Press, 1973, p. 48.
* "Learning from Tachai Boosts Agriculture in Hupeh," Wuhan, Hupeh Provincial Service in Manda-

rin, Aug. 26, 1973; translated in FBIS, "Daily Report: People's Republic of China," No. 165, Aug. 29,
1973, pp. 1-2.

7 Rewi Alley, "North-west Return," EH, vol. 8, No. 2, pp. 12-13.
I Rewi Alley, "Through the Kansu Panhandle and Down the Old Silk Road," EH, vol. XII, No. 6,

1973, p. 21.
o ' 'Kiangs Broadcasting Station," June 12, 1963; in "Rural Organization," CNA, No. 539, Nov. 6

1963 , p. 2.
20 "Communes on Yangtse River Delta Launch Emulation Campaign," New China News Agency,

English, Nanking, May 13, 1964; in SCMP, No. 3221, May 19, 1964, pp. 9-10.
" L. C. Schenk-Sandbergen "How the Chinese People Remove Polarity within their Countryside,"

EH, vol. XlI, No. 3,1973, p. Ii.
SI "Kirin County Improves Broadcasting Network," Changchun Kirin Provincial Service, Sept. 16,

1972; FBIS, No. 182, Sept. 18, 1972, pp. G-l and 2.
L3 "Kwangsi Support for Agriculture," Nanning, Kwangsi Chuang Regional Service in Cantonese,

Jan. 23, 1973; translated in FBLS, "Daily Report: People's Republic of China," No. 22, Feb. 1,1973
p. D-8.

24 "Promote the Spirit of Hard and Practical Work Shown on Hailing Island-Corrrad T'ao Chu
Visits Hailing and Talks about the Trip," NFJP Apr. 21, 1963; pp. 3-10; "Kwangtung Cooperative
Medical System," Canton, Kwuantung Provincial Service in Mandarin, Feb. 27, 1973; in FBIS, "Daily
Report: People's Republic of China," No. 41, Mar. 1, 1973, p. D-7.

1s Rewi Alley, "Loting Where the Impossible Has Been Achieved," EH, vol. Xl, No. 3, 1962, p. 27.
Is NCNA, Sept 12, 1963, p. 12, p. 3, in Chinese.
IT Rewi Alley, "New Life of a 3,000-year-old City and Its Surroundings," EH, vol. XII, No. 3,1973,

p. 20.
Is "Shansi Regional Roads," TaiyUan, Shansi Provincial Service in Mandarin, Feb. 9, 1973; trans-

lated in FBIS, "Daily Report: People's Republic of China," No. 33, Feb. 16, 1973, p. F-1.
"' L. C. Schenk-Sandbergen, op. cit., pp. 15-16.
27 "Uighur People's Victorious March Along Path Pointed Out by Chairman Mao," New China

News Agency, English, Urumchi, Aug. 28, 1965; in SCMP, No. 3772, Sept. 1, 1972, pp. 25-27.
22 "Ch'uan kuo ke ch'eng shih chi hui yu-hsing huan-tu kuo ch'ing" ("National Day Celebrations

Enthusiastically Held in Cities Throughout China"), JMJP, Oct. 5,1963, p. 2.
21 Rewi Alley, "Among the Tibetans and Chiang," EH, vol. XII, No. 5, 1973, pp. 17-18; JMJP,

Oct. 5, 1963, p. 2 said there were 7,000 RPC's.
25 "Yunnan Public Health," Kunming, Yunnan Provincial Service in Mandarin, Feb. 1, 1973; trans-

lated in FBIS, "Daily Report: People's Republic of China," No. 23, Feb. 2,1973, p. E-2. For numbers
of teams, see Yunnan Provincial Broadcast, Mar. 4, 1975.

24 "Broadcasting in a YUnnan County," Kunming, Yunnan Provincial Service in Mandarin, Sept. 17
1974.
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B. Brigade Level

Production brigades have a much more important role in the com-
mune system today than they did in 1963. *When communes wvere re-
structured in 1961-62 and production teams were made the basic unit
of ownership and account, some brigade cadres voiced the opinion that
their unit had become a transportation and communication center
and they, in turn, had become mere propagandists and collectors of
grain and taxes.8 2

83
Since 1963, however, the Party and Government have looked to the

brigade with its Party Branch and militia unit to manage and control
the political, social, and economic life in rural areas. In general, the
brigade is the lowest level at which Party institutions are organized.
At the beginning of the period, brigades had to rely more on normative
and coercive controls to manage rural life.84 However, with the devel-
opment of social services at the brigade level and with the growth
in rural industry, the brigade now has resources at its disposal which
semi-autonomous production teams cannot now afford to ignore.

1. SIZE AND ORGANIZATION

Production brigades are estimated to number about 750,000. On the
average, a brigade has approximately 7 production teams, about 220
households and roughly 980 persons. On the average, a brigade cul-
tivates about 136 hectares (336 acres) .85 At the brigade level, one finds
the brigade congress, the management committee (revolutionary com-
mittee), the Party branch, the political "evening school," the militia
company or battalion, primary schools, a medical station and brigade-
run industries.

While most brigades have production teams, some communes have
made the brigade the basic unit of ownership and account. This action
was laudable by ideological standards in that it represented one step
nearer the goal of eventual elimination of collective ownership and the
establishment of socialist ownership or ownership by all the people.
Only in advanced units, where ideological and economic conditions
permitted and where the masses "willed it," were brigades permitted
to become the basic unit of account and ownership. Tachai, the famous
model unit from Shansi Province, is a brigade which has no teams
and is a basic unit. Nonetheless, as far as could be determined from the
reports on communes examined for this study, nearly all brigades
have teams and are not basic units. Indeed Article 7 of the new con-
stitution states that generally brigades are not to be made the basic
accounting unit.81

a Wang K~uan-hsiang, 'Are Production Brigades Cadres Mere 'Propagandists' and 'Collec-tors'? Have Production Bricades Become 'Transportation Stations'?' NFJP, Apr. 8, 1962;trnns'ated In SCMP. No. 2733. Manv . 1962. pp. li6-17.
ss Liang Huan-shu, Secretary of the Party Branch of Ts'no p'u Brigade, "Cadres of Brl-gades Are Not Without Anything To Do," NFJP, Apr. 4, 1962: translated in SCMP, No.2771. Jufly 5. 19C62. pp). 1.'-14.
a Robert J. Birrell, "The Centralized Control of the Communes in the Post 'Great Leap'period." In A. Doak Barnett (ed.). Chinese Communi8t Potitic.9 in Action, Seattle, Wash.,Universlty of Washincton Press. 1 99. pp. 409-443.
1' See Appendix II regarding estimates of brigade size.
1 "Constitution of People's Republic of China," NCNA. in English, Peking Jan. 19, 1975;In Current Background, No. 1024, Jan. 31, 1975, pp. 14-25, Article 7.



389

Only a few brigades were found which had no production teams.
At the other extreme one brigade in Anhwei Province had 33 teams.8 7

88

A brigade in Shansi Province reported the largest number of house-
holds at 1,120,89 and a brigade in a small mountain village in Hopeh
Province reported the smallest number of households at 20.90 A brigade
in Heilungkiang reported the largest amount of arable land at 1,460
hectares (3,608 acres) 91 while the smallest amount of arable land re-
ported came from a brigade in Chekiang Province with 43 households
and only 9.3 hectares (23 acres) .92

Data presented below illustrates the wide variation in the aver-
age number of brigades and teams per commune. Using data from
table 2, the average number of teams per brigade in the selected geo-
graphical regions would be as follows: 93

Heilungkiang, Wang Kuei County- -_____________________ 7. 5
Kiangsi, I Ch'un Region ------------------------------------------- 9.6
Kwangtung -________________________________________________________ 22.0

Lu Ting County ------------------------------------------------- 15.5
Shensi, Sian- ---------------------------------------------------------- 4.5
Szechwan ----------------------------------------------------------- 6.8

Differences in the size of brigades between rural and suburban areas
generally correspond to differences in commune size discussed pre-
viously. Data for the same set of provinces was aggregated as follows:

Number of persons Number of households Hectares of arable land

Rural Suburban Rural Suburban Rural Suburban

Hopeh -17 992 21 3,043 1o 221 13 351 Is 145 17 382
Shansi- s 1, 303 3 2 014 17 226 4 447 '4 312 5 563
Kwangtung ---------- 4 3,377 13 2, 858 2 905 11 642 X 148 ' 226

With the exception of Kwangtung, suburban brigades are larger
than those in rural areas.

Whereas there seems to be a distinct pattern with regard to size of
communes in which communes were found to be larger in Kwangtung,
followed by Hopeh and Shansi, brigade size did not follow the same
pattern. Kwangtung brigades in terms of population and households
were larger than Shansi brigades, but Shansi brigades in terms of
arable land were larger than brigades in Kwangtung and HEopeh.

Arable land per person for rural and suburban brigades in the
three provinces is calculated as follows:

Hectares Hectares
per person per person

in rural in suburban
brigades brigades

Hopeh-. . 0.146 0.126
Shansi- .239 .280
Kwangtung --------------------------------------------------------------------- .044 .079

7 50 Tachal North I'Tai River," NCNA, ill English, Hofet, Sept. 15, 1969; SCMP, No. 4500,
Sept. 22, 1969, pp. 19-22.

en Rewi Alley, Travels in China, 1966-1971, Peking, New World Press, 1973, pp. 542-543.
00 "A Good Teacher in a Mountain Valley," NcNA, Aug. 16, 1969; In SCMP, No. 4481,

Aug. 22, 1969, pi). 20-21.
Id "TBai-p'ing Brigade Relies on Collective Strength for Agricultural 'Mechanization,

JMJP. Aug. 26, 1971 translated inI SCMP. No. 4971, Sept. 9, 1971. pp. 136-1.41.
00 Chao Ta-hsl, "Tsai she-hur elu-i ta-tao sbang-hisn-fu-te YO-chuang" ("Prosperous

Yu-chuang-on the Broad Socialist Road"), MTTC. No. 2, February 1966, p. 2.
w Data in this table was taken from table II, pp. 386-387.
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As might be expected, farmers in Kwangtung Province require less
arable land because of a longer growing season and more ample rain-
fall than farmers in northern provinces.

2. FUNCTIONS AND ACTIVITIES AT BRIGADE LEVEL

a. Administration

Brigades are structured today much the same as they were in 1958
(see the organization chart on page 370. Members in brigade congresses
continue as before to elect a preselected slate of officers for chairman
and members of the management committee or revolutionary commit-
tee as the case may be.

While not all brigades have Party branches,9 4 a survey of reports
since the beginning of the Cultural Revolution suggests that the great
majority now have them. Party membership has grown in this period
and Party organizations have been strengthened since the period be-
gan.95 The Party branch secretary continues to be the most important
leader at the brigade level. Party branch leaders today hold concur-
rent positions in brigade management (revolutionary) committees as
was the case at the beginning of the period.9 6

Another index of the brigade's increasing importance is the fact that
in the past few years more brigades have obtained headquarters build-
ings. These buildings house offices for members of the brigade's man-
agement committee and Party branch. They also provide space for the
credit cooperative, the branch store of the supply and marketing coop-
erative, and various brigade industries. These headquarters, usually
located in the largest village within the boundaries of the brigade,
seem to have become an increasingly important center of rural life.97

98

Depending upon size, a production brigade may have a militia com-
pany or a battalions 100 After the head of the militia unit is also the
chief of the security section of the brigade's management committee.
This fact highlights once again the concurrent holding of jobs in dif-
ferent organizational systems and stresses the fact that one of the
militia's most important functions is public security.""' Militia units
have important economic functions as well, such as fighting forest fires
and reclaiming land.1 02

Moreover, militia units halt lie special function of mobilizing the
masses to work on corvee labor-typ)e projects. Thev seem to be the ac-
tivists who go to the worksites illustratincg to their fellow brigade
members that the work can and will be done. Furthermore, they are
called on to do difficult and sometimes dangerous tasks on construction

04 "Go to the Production Team and Do Its Work Well !" SSSI, No. 8, Apr. 16, 1964; trans-
lated in SCMfM. No. 418. May 25. 1964. Tp. 47-48.

5 "Kwangtong CCP, Committees Decision on Agriculture Reported," FBIS, Daily Report:
PeoplFe's Republic of China. No. 26, Feb. 7. 1973, D. 1-7.

96 Prof. A. Doak Barnett, Cadres, op. cit., p. 961. Also see "Poor Mountain Village in
South China Transformed by Mao Tse-tung Thought," NCNA, In English, Nanning. Feb. 4,
1970: In SCMP. No. 4596. Feb. 13. 1970. nn. 12n-12R.

97 Rewl Alley, "In Two Counties of Taihang Shan," ER, vol. XII, No. 2, pp. 15-32. (1973).
95 Rewl Alley, Travels in China, 1966-1971, Peking, New World Press, 1973, pp. 336-337.

No. 5. 1974. no. 27-39.
09 Rewi Alley. Travels in China. 1966-1971, Peking. New World Press, 1973. pp. 336-337.
10o "People's Daily on Correct Way to Diversity Production," Peking, JMJP, in Chinese.

June 21. 1979. p. 2: translated In FBIS, Daily Report: People's Republic of China, No.
1399 vol. T. July 19. 1973. p. B-1.

101 Rewi Alley. Travels in China, 1966-1971, Pekine, New World Press, 1973, pp. 135-139.
102 "Heroic Militiamen Put Out Forest Fires," NCNA, in English Wuhan, May 12, 1968;

In SCMP, No. 4180, May 17, 1968, pp. 18-20.
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work. For example, the commander of a brigade militia unit in Hunan
Province led a group of workers to drill holes and set off explosive
charges to construct an irrigation ditch alongside a steep cliff.10 3

Brigades function today much as they did in 1963.104 They
serve as an intermediary collecting reports from teams and sending
them to the commune, and, in turn, passing instructions and policies
from the commune to the teams. The brigade receives state plan tar-
gets, compulsory state procurement (grain) quotas, and schedules for
delivering grain taxes and then works out plans with its teams to
achieve these targets. Brigades continue to mobilize the rural labor
force to build roads, canals, and water conservation projects. Brigades,
of course, continue to manage their own enterprises and cooperate with
teams to manage joint enterprises. Since the Cultural Revolution,
brigades have shouldered the burdens of managing rural health serv-
ices and primary schools, and have some responsibility for supervis-
ing state-managed supply and marketing branch stores.

b. Produotion

Like the commune level, brigades do not produce a significant por-
tion of basic agricultural commodities because teams manage most of
the labor and arable land. Brigades, however, do undertake certain
agricultural production functions. They often engage in swine pro-
duction, i.e., raising boars and brood sows to produce piglets which are
sold to teams and households.' 0 5 "0I

Brigades also operate orchards ' 07 fish ponds, and fishing boats,10 8

and manage timberland. For example, one brigade in a mountainous
region in Anhwei Province afforested 1,300 hectares (3,212 acres),
operated a tree nursery and supervised a timber mill.109

Although statistical information is not currently available to indi-
cate trends, many reports on the commune system give the strong
impression that thie past 12 years have seen coonsiderable growth in
brigade-level industry. This industry generally is of a smaller scale,
requiring less capital, labor inputs, and technical skills than those
run by the commune.

The most frequently mentioned brigade level industries were grain.
fiber, edible oil processing, and farm equipmenit repair shops. Special-
ized regional industries frequently mentioned in the repoll.s include
mining. tea curing, and crushing of sugar cane. Tildstries lot as wide-
spread as theI first category, but still rather cnminon include: Food
processing l)lants produA.Icing bean curod and noodles: lZilns ianufactur-
ing bricks, tiles, andi lime; and shops weaving native mnaterials to make
gunny sacks, straw mats, hemop rope, and wicker baskets. Among

103 "Advancing In Spirit of Tachat, Model In China's Agriculture," NCNA In English.
Jan. 15. 1970: in SCMIP. No. 4581, Jan. 21. 19TO. up. 67-69.

l i Prof. A. Doak Barnett. Cadres, op. cit., pp. 372--373.
J-1 "Two Good Short Investigative Reports," TIC, No. S, 1972, pp. 43-43; translated in

SCMIP. No. 5188. Aug. 3, I9T ',p. n 155- 58.
109 "Prosperous Northwest China Commune," NONA In Engilsh, Sian Apr. 10, 1974; in

SCMP No. 5598. Apr. 22. 1974, pp. 22-2°.
107 "Kirln Poople's Comm-une Benefits From Mechanization," Peking, NCNA In English,

Sept. 21, 197,3 ; in FBIS, Daihl Report: People's Republic of China, No. 188, Sept. 27, 1973,
pp. -s5 and 0.

109 "Chekiang Fishing Industry Mechanizes Operations," Peking NCNA, July 4, 1972;
PBIS. Daily Report: Pcople's Republic of Clhina. No. 132. July 7. 1972. p. C-2.

10' "Anhwel Commune Overcomes Hardships by Diversifying Economy," Peking, NCNA In
English, Oct. 16, 1973; in FBIS, Daily Report: People's Republic of China, No. 202, Oct. 18,
1973, pp. C-3 and 4.
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the more unusual industries reported at the brigade level were weaving
and knitting cloth, manufacturing paper, generating hydroelectric
power, and operating an inn.

c. Services

Service activities provided by brigades have expanded greatly since
1963. Some improvements occurred in brigade level health and educa-
tion service from 1963-65. During and after the Cultural Revolution,
however, great efforts were made to improve these services.

Most brigades in China now have health stations staffed by part-
time health workers. Brigade health workers receive training from
commune clinics, from special training courses at the county level.
and from People's Liberation Army medical teams."10 Health workers
earn paret of their living by earning work points laboring in agricul-
ture. l' For their health services, the brigade gives them a. subsidy to
bring their income level up to the average earnings in the brigade."12
These paramedics render simple treatment to farmers, refer more
serious cases to commune clinics, work on public health problems.
and teach health classes in primary schools.' 3 Both Western and tradi-
tional Chinese treatments and medicines are used in treating
patients."14

About half of the. brigades in the ct-Lntrv now have coop. ative
medical systems.- 116 Persons in the brigade can become cooperative
inembers of the system by paying a small fee (1 yuan per year). For
every person who subscribes. the brigade makes a small contribution
(0.10 yuan) which it draws from its welfare fund. Patients pay a small
fee (0.5 yuan) per visit to the health stations.1"7 However, difficulties
in recruiting and training personnel, and finding adequate funds, are
problems which are yet to be resolved.

Brigades continue to be responsible for running primary schools.""
As before, the brigade's Party branch committee person for propa-
ganda continues to be responsible for managing the schools. The
achievements of China's rural education efforts prior to the Cultural
Revolution have been chronicled elsewhere." 9

120 As far as could be
judged from the research materials gathered for this report, the system
seems to have continued to improve in the past 6 or 7 years.

During the Cultural Revolution, and especially since 1968, poor
and lower middle peasants in brigades have been mobilized to manage
primary schools.' 2' If there is a limited number of spaces in school, then

'IO Rewl Alley, Travels in China, op. cit., pp. 164-165.
III One 1alaor day equals ten work points. See pages 400 ff. for more details regarding the

meaning of labor days and work points.
11' Paul G. Plekowicz, "Barefoot Doctors In China: People, Politics, and Paramedicine,"

ERT. vol. XI. No. 5. 1972. p. 32.
us Rewl Alley. Travels in China, op. cit., pp. 164-165.

4 "Co-op Medical Care In Sun Village," CR, vol. XXI, No. 11, November 1972, pp. 2-7.
m "Health and Medical Care for the People," CR, vol. XX, No. 6, June 1971, pp. 2-3;

also. "Co-op Medical Care In Sun Village," CR, vol. XXI, No. 11, November 1972, pp. 2-7.
Ue David M. Lampton. op. cit., p. 4.
17 "Shen shou p'Ing hsla chung mung huan ying te ho-tso I-liao chlh-tu," (The Coopera-

tive Medical System Is Being Deeply Appreciated by the Poor and Lower Middle") JMJP,
Dec. 5. 1968. p. 1.

I's See Prof. A. Doak Barnett, Cadres, op. cit., pp. 386-388.
MI The Editor, "Educational Reform and Rural Resettlement In Communist China," CS,

vol. VTTI. No. 17. November 1970. pp. 1-8.
'm The Editor, "Recent Developments In Chinese Education," CS, vol. X, No. 7, July 1972,

pp. i-s.
m For example, see "The Question of Prime Importance in the Revolution of Education

In the Countryside Is That the Poor Lower-Mlddle Peasants Control the Power in Educa-
tion," JMJP, Peking, Oct. 18, 1968; translated In Current Background, No. 868, Dec. 31,
1968, pp. 1-5.
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poor and lower middle peasants presumably decide whose children
will attend. The move to make poor and lower middle peasants respon-
sible for primary schools could also be an attempt by government to
make the system more responsive to rural needs. At present, the pri-
mary emphasis of education is to train workers who will increase
rural production, not migrate to the cities, as has occurred so fre-
quently in developing economies. In fact, educated youths from urban
areas are being used as teachers in these primary schools. Other teach-
ers include the head of the militia unit, brigade accountants, para-
medics, anid agricultural technicians. These teachers, far from being
elevated beyond the rural population, are now being paid in work
points and receive only the average local income of the farmers they
serve.

Brigade-run schools charge tuition fees as brigade incomes general-
ly cannot fully support operation of the schools. Some brigades give
land for students and teachers to work to help support the school and
others encourage classes to engage in subsidiary production activity to
help support their education.122

Regarding marketing services, supply and marketing cooperatives
often have branches at the brigade level. These branches receive direc-
tion from the headquarters of the supply and marketing cooperative,
and from the brigade management committee and Party Branch.
Especially since the Cultural Revolution, local inhabitants have in-
creased their voice in managing these branches. These branch stores
stock small quantites of producer goods and function to supply
farmers with manufactured daily necessities of life, such as needles,
thread, and rubber shoes. The stores also purchase category 2 goods,
pigs, fruit, and handicraft items for the State from briga es, teams,
and households.

Branches of credit cooperatives are located at brigade centers.
Households put their excess funds in savings accounts in these branches,
and can obtain consumption loans from the cooperative, if sanctioned
by the proper authorities. From the evidence currently available it
was not possible to determine if brigades and teams had their financial
accounts with branch credit cooperatives or with branches of the
People's Bank at the commune level.

3. CONNECTIONS

While commune level connections with institutions outside the
commune system were expected, similar relations between brigades
and outside institutions were not expected, but nonetheless may not
indicate a degree of autonomy as they may have been required to obtain
approval from the commune level before engaging in the kinds of
activities explained below. For example a brigade in Hopeh Province
processed hog bristles for the Shihchiachuang Animal Products Co.123

A State farm in Kwangtung Province paid cash to a brigade which
mobilized its labor force to construct fields for the farm.12 4 A brigade
near Chengtu agreed to supply labor force units for use by a transport

See Rewt Alley, TravelU in China, 1966-1971, op. cit., pp. 268-269.
'2 Chang Ho-wel, "The Worker-Peasant Labor System in Finance and Trade Depart-

ments." HCS. No. 1-2. Feb. 20, 1966; SCMM, No. 534, July 25. 1966, p. 33.
I' "Tieh-chien sung ch'iung-shih, chb'h-shou huan hsin-tlen" ("Iron Shoulders and Bare

Hands Eliminate the History of Poverty and Construct a New World"), NFJP, January 2,
1966, p. 2.

51-174 0 - 75 -26
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and storage company.125 A brigade near Peking signed a contract to
supply vegetables to a specific marketplace.' 26 Foreign trade depart-
ments approached brigades in Hopeh to process goods for export.'27 128

The connections between brigade and team are of great importance
because the brigade is the last link in the chain of institutions which
bind the Party and Government to the basic production unit in rural
China. The best plans and policies from Peking tend to miscarry
if there is poor exchange between brigade and teams. We know
that State plans, policies, procurement targets, and tax quotas are
passed from brigades to teams. We do not know precisely how this
is accomplished, nor how brigades motivate or lead teams to imple-
ment policies and meet targets. Much to the chagrin of researchers,
there seems to be an inverse relationship between the importance
of these subjects and the quantity of research material available.

Moreover, of the small amount of information obtained, more of it
concerned how brigades ought not to work with teams than how they
actually did work with teams. Brigades selected for criticism usually
violated the rights of teams. For example, one, brigade in Liaoning
mobilized the labor force of all teams to construct a reservoir regard-
less of whether teams would benefit from the project or not. Members
of those teams not benefited by the reservoir lagged behind in their
work on the project. They began to work diligently only when the
brigade following the principle of exchange at equal value and began
to compensate the laborers for their work. 129

Regarding the interconnections between individual brigade-level
units, the famous Sha Shih Yu (Sand Stone Gulch) Brigade in Hopeh
Province provides a good example of cooperative activity. A neigh-
boring brigade gave its consent for Sand Stone Gulch Brigade to drill
an irrigation well in one of its fields."30 Less neighborly feelings were
generated in two brigades also in Hopeh Province when children
of one brigade killed an animal belonging to a second brigade. The
brigades were not on speaking terms until amends were made and
the animals lost were replaced.131 Commercial transactions also oc-
-tirred between brigades in which hatching eggs and draft animals
were exchanged for CaSh.1 3 2

133

C. Team Level

In the past 12 years, the production team has lost some of its
importance because of the growth of industry and services at the
commune and brigade level. Nevertheless, aside from the family, the

"Szecliwan Factories and Mining Enterprises Extensively Experiment on Labour Sys-
tem of Work ind Farming by Rotation," NCNA, In English, Chengtu, December 27. 1965;
SCMP. No. 3615. Jan. 12. 196 6. on. 18-20.

IN "Advanced Vegetable Production Brigade on Peking Outskirts," NCNA. In English,
Peking. .luly 2. 1971: SCMP. No. 4935. July 13., 1971. pp. 88-8r9.

" "Organize Peasants to Process Export Products on the Spot," TKP, Peking, Aug. 31,
19635: SCMP. No. 3542. Sept 22. 1965. riT. Il--I.

2 '"I'-1e-h-chlen sung cb-lung-shib, eh'ih-shou huan hbsn t'len" (Iron Shoulders and Bare
Hands Eliminate the History of Poverty and Construct n yew World"), NFJP, Jan. 2, 1966,
p. 2.

12 "Llaoniog's Fu County Corrects Errant Rural Policies," NCNA, Peking, Domestic
ServiceP In Chinese, Jan. 4, 1973; FBIS, Deaiy Report: People's Republic of China. No. 11,
vol. 1. Jan. if. 1973. (1-1.

' '"North China Rural Cadre Reviews Changes In His Village," NCINA, In English-ShIh-
chilebnnn. Jan. 12. 1974: SCMP. No. 5539. Jan. 22. 1974. np. 45-49.

'at Rewl Alley. Travels in China, 1966-1971, New World Press Peking, 1973, p. 144.
'1 "Rely or Poor and Lower-Middle Peasant for Successful Financial Management,"

Pekina. JIiP, Oct. 21. 1971: SCNIP. 'Vo. 5009. 'Nov. A 1971. pp, 10- 1
m Liu I-yung, "Make Efforts To Study Amid the Storm of Class Struggle," HC, No. 11,

Oct. 1, 1971; SCMM, No. 715, Nov. 1, 1971, pp. 13-19.
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production team today is still, by far, the most important institution
in rural China.

The team is the organization in which families first come in con-
tact with an institution organized by the Party and Government.
It is the institution which controls most of the means of production
in China's countryside. It is the unit which takes final responsibility
for most of the economic decisions made in rural areas. It is in the
context of the teams that individuals are mobilized to work in the
fields. Motivation originates in these organizations which calculate
profit or loss and which distribute income to members, the collective,
and the state. Most of the grain and foodstuffs in China are raised
and consumed within the confines of this unit. No other institution
in China so deeply affects every major aspect of the lives of China's
rural population.

Unfortunately source materials collected generally yielded much
less information about this important unit than regarding communes
and brigades. Chinese authors seem much more willing to discuss the
latter than they do to describe the organization, activities and func-
tioning of teams.

1. SIZE AND ORGANIZATION

Production teams are estimated to number about 5 million. On the
average a team has about 33 households, approximately 145 persons
and cultivates roughly 20 hectares (49 acres). (See Appendix II
regarding estimates of team size.) Because of the lack of data on
teams, it is not possible to highlight differences in team size from
province to province, and differences between rural and suburban
teams. Some teams were as large as the average brigade, for example,
one team in Hopeh had 196 households, 985 persons. 134 On the other
hand, some teams had as few as 11 households and 50 persons 135 and
some specialized teams had almost no arable land at all.13e For in-
stance, one team near Shanghai had only 1.9 hectares (4.7 acres) .37

2. FUNCTIONS AND ACTIVITIES AT TEAM LEVEL

a. Administration

In the past 12 years production team organization has not changed
significantly (see the organization chart on page 370). As before, team
members periodically elect an approved slate of officers, a team and
a deputy team leader, and a management committee. In addition to
the above officers, teams have an accountant or a work point recorder,
a militia platoon leader, a sparetirne wired broadcast repairman, and
a custodian to care for the team's tools, animals, and granary. 13 8

With the evidence currently available, it is difficult to measure the
strength of Party organization and influence at the team level. Reports

I" Rewl Alley, Travels in China, 1966-1971, Peking. New World Press, 1973, pp. 157-158.
157-158.

'3 "Eleven Poor and Lower-Middle Peasant Households Build Socialist New Village
Trough Diligence," NCNA, in English, Nanchang, Mar. 19, 1970; SCMP, No. 4624, Mar. 26,
1970. un. 98-101.

n "Diversified Economy Can Be Developed Both In the Mountains and on the Plain,"
SSST. No. 15. Aug. 1. 1965: In SCMII. No. 497. Nov. S. 1965. pp. 39-41.

'7 Revolutionary Committee, Hung Ch'iao People's Commune, Shanghai Hslen, "Advance
Victoriously Along the Path Indicated by Chairman Mao," WHP, Aug. 29, 1968; translated
In SCI\lP. No. 4263, Sept. 23. 1968. pp. 7-12.

us "In the Communes-Ownership on Three Levels," CR, vol. XXII, No. 1, January 1974,
pp. 35-38.
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were found indicating some teams in communes did not have any Party
Members or organized Party cells.' 39 For example Chia-ting County,
in formulating a 6-year agricultural development plan, stipulated in
article 29 that "Party groups (cells) should be set up in most of the
production teams." 140

The fact that cells were to be organized is evidence that, in 1974,
most teams in this suburban Shanghai county did not have cells. As-
suming half of China's 28 million Party members live at the basic
level, and there are 10 members per commune and 8 members per
brigade, there then would be slightly more than one Party member
per team.' 4 1 Some Party members holding positions at commune and
brigade levels live at the team level lending Party influence to this
level. Generally speaking, however, most teams appear not to have
organized Party cells. If a team has a Party member, he usually con-
currently has an important position such as team or deputy team
leader, a phenomenon parallel to that found at brigade and commune
levels.

b. Production and services

Most of the income generated in production teams comes from grow-
ing crops: Grain, cotton, oilseeds, fruit, vegetables, and other crops.
Some income also comes from raising livestock, especially hogs, and
catching fish. From materials collected from this report, it appears
that production teams on the average had much less subsidiary produc-
tion activity than brigades or commune levels. Individual teams re-
ported activities such as earning money through transportation of
goods,'42 making straw sandals 143 and mats,'44 fodder cutting,'4 5 and
beekeeping.146

3. CONNECTIONS

As was the case with brigades, team connections with institutions
outside the commune system may not indicate team autonomy because
teams may have cleared activities with brigade and commune levels.
Examples of these activities include the making of a contract between
a team and an agricultural institute in which team laborers did some
of the work on the experimental farm. 447A team in Hopeh Province
hired tractors from the county level tractor station to plow its fields.148

Ms "Enthusiastically Cultivate Comrades Who Want To Be Admitted to the Party,"
JMJP, Aug. 30, 1972, p. 2; excerpts translated In FBIS, Daily Report: People's Republic of
China. No. 184 Sept. 20. 1972. pp. B-1 and 2.

10 "The 1974-1980 Agricultural Development Program of Chia-ting Hsten (Revised
Draft). HHVPP, No. 9, Sept. 20, 1974, translated in SPRCM, No. 794, Oct. 13, 1974,
pp. 19-29.

'i "Press Communique of the Tenth National Congress of the Communist Party of
China," in The Tenth National Congress of the Communist Party of China (Documents),
Peking. Foreign Languages Press. 1973, up .77-85.

142 "Szechwan Factories and Mining Enterprises Extensively Experiment on Labour Sys-
tem of Work and Farming by Rotation, NCNA, In English, Chengtu. Dec. 27. 1965; SCMP,
No. 2A15, Jnn. 12. 1966. pp. 1R-20.

'4a Rewl Alley, Travels in China, 1966-1971, Peking, New World Press, 1973, pp. 475-478.
I" Shahid Javed Burki, A Study of Chinese Communes, Cambridge, Mass., Harvard Uni-

versity Press. 1969, pp. 1-101.
1 "New Commune Members on Maochiasban Hill," CR, vol. 23, No. 10, October 1974,

pp. 22-q9.
'a4 "Production Team Transforms Mountain Area in East China," NCNA, in English,

anchnng. Fp'h. 29. 19619: in SCMP. No. 4370. Msr. 6. long. pn. 13-14.
147 "Met Hslen Agricultural Institute Employs Contract Workers," NCNA, Canton, Nov. 22,

1965: translated in SCMP. No. 3596. Dec. 13. 1965. pp. 14-15.
'4'Elsie Fairfax-Cholmeley, "Two Weeks in a Commune," EH, vol. VII, No. 1, January-

February 1968, pp. 35-39.
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Teams in Liaoning Province worked with foreign trade departments to
select, grade, pack, and deliver apples for export.1 4 9 A team in Kiangsu
Province made an agreement with a supply and marketing co-op in
a different county to make raincoats.' 50

Regarding the connections between teams, some teams cooperated
together to manage joint enterprises. In these enterprises teams in-
vested resources, supplied the labor force, and shared costs and bene-
fits in proportion to their level of ownership. References to these
enterprises occurred more frequently in the mid-1960's than in recent
years.1 5' Of course, teams competing for scarce resources produced ten-
sions. For example several teams in Kiangsu Province shared a rice
threshing machine. When one team failed to cooperate properly in its
use, the team was criticized at a brigade level meeting in which all
the teams were present.152

The most important connections team leaders had to worry about
were those related to income distribution in which the team had the
responsibility to allocate income to the state, the collective (team),
and to households. Income distribution and motivation of individ-
uals is greatly affected by the structure of the commune system. Teams
are small-sized collective farms in which farmers pool their lands,
labor, and capital for purposes of production and agree to be remu-
nerated by dividing the profits (the residual income left after payment
of expenses and taxes) among themselves. Because the collective owns
the means of production instead of the State the team is not strictly
a socialist institution.153

Collective ownership requires that farm families themselves assume
responsibility for production risks. In theory expenses and deduc-
tions could be equal to production leaving no residual income to be
distributed to farmers. Moreover because teams are not state-owned,
state labor regulations do not apply, and team members do not have
guaranteed wages and related fringe benefits as do state farm em-
ployees and factory workers. Furthermore, because of labor discipline
in the commune system, members are not allowed the freedom of in-
dependent farmers. Obviously, motivation is important in the system
in which farmers are required to assume responsibility for risk taking,
have no guaranteed wage, and do not have the freedom of individual
proprietors.

Team members are motivated to work through a combination of
material and nonmaterial incentives. Nonmaterial incentives include
labor discipline codes, selecting and honoring "model" farmers for
outstanding work, and inducing teams to engage in friendly com-
petition with each other, the winners to be awarded medals, red flags,
or other symbols of achievement. These types of incentives were em-
ployed through the period under study and continue to be an impor-
tant element in motivating farmers to work. In spite of all the rhetoric

149 Chang Ho-wel, "The Worker-Peasant Labor System in Finance and Trade Depart-
ment-." 14Cq. No. 1-2. Feb. 20. 1966: SCNMM. No. S54. 

T
"lv 25 190r. n. 24

I6 "An Example of Learning From Tachal by a 1H1gh-Yield Area South of the Yangtze
River' Peking. JMJP. Dec. l1. 1970: In SCMP. No. 4R80. Feb. 3, 1971. np. SR-91.

'91 "What Is Meant by Joint Operation by Production Teams and Joint Operation by the
COnnim'ne enrl the Produetion Tevmnis?" Canton, NFJP, Sept. 19, 1965 : translated In
SCTT N'o. R567 Feh. 1t. 1960, on. 17-20.

"m "Democratie Activity Day" Welcomed by Cadres and Masses," Peking, JMJP, Apr. 8,
1966: In SCMP. No. 5682. Apr. 22.1966, pn. 12-14.

'93 Socialist Institutions are those In which the means of production are owned by "all
the people," I.e. the State.
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stressing the important of nonmaterial incentives in the socialist educa-
tion movement, the Cultural Revolution, and the movement to criticize
Lin Piao and Confucius, few teams give nonmaterial incentives the
importance they had during the Great Leap Forward described in
Section II above. While nonmaterial incentives are expected to become
preponderant in the long run when material rewards will be minimized
or eliminated, in the short run the value of material incentives has
been respected.

Material incentives have provided the force which has induced
farmers to produce frum team fields. Many factors affect these incen-
tives, but all factors cannot be treated in equal detail because of the
paucity of data. For example, while it is well understood that farmer
incentives can be raised by reducing the prices he has to pay for tools
and fertilizer, it was not possible to obtain precise information on input
prices teams paid for such items in the past 12 years. In the past few
years articles in newspapers in China say input prices to teams have de-
creased 50 percent from 1952 to 1973, but no details were given as to the
base from which the reductions were made.' 5 4 155 Similarly, incentives
to farmers can be increased by raising the price the state pays teams for
the goods it purchased. Some news articles recently reported procure-
ment prices for agricultural and subsidiary products were raised by
over 60 percent from 1952 to 1973. 51

Furthermore, incentives to farmers can be affected by the avail-
ability and prices of consumer goods farmers can purchase with their
earnings. Once again little information was found on this topic. The
impression gained from the reports on communes is that more con-
sumer goods are available to farmers now than at the beginning of
the period. Finally, incentives to farmers can be affected by whether
teams allow households to work private plots. Private plots and private
production activity of households will be discussed below in the section
on households.

Some of the most important factors in the material incentives system
are those which (1) determine the relative share of income distributed
to the state, the team and the household; and those which (2) deter-
mine the amount of income to be allocated to individual households.

With the lack of information it is not possible to provide a detailed
account of the shares allocated to the state, the teams and household.
It is important, however, to understand the processes involved in in-
come distribution. To highlight important facets of the income distri-
bution process an example will be employed. The mechanics of distri-
bution can be seen operating in the example and the example will
provide a general outline of how the shares of income are distributed.
After the income distribution system has determined the residual
income to be distributed, work payment systems actually allocate the
residual income to individual households.

For the purpose of illustration, the average teams discussed above
with 33 households, 145 persons, and 20 hectares will be used as a model

'" Chung Wen. Chung-kuo she-hut chu-i shih-ch'ang fan-yung hstng-wang" ("China's
Socialist Markets Prosper"), Ching-chi pao-tao (Economic Reporter), No. 1401-1402,
Jan. 1. 1975, Hong Kong. pp. 9-10.

u5 "Rural Collective Deposits and Savings of Commune Members Increase Markedly As a
Result of Our Country's Ten Consecutive Years of Bumper Harvests, and Continuous Con-
solidation and Development of Collective Economy. and the Gradual Increase of the Income
of Members," JMJP, Feb. 24, 1972 translated in SCMP. No. 5087. March 1972, pp. 69-70.

158 Ibid.
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team. The team's grain production is estimated to be 70 metric tons,
and its income from all sources is calculated in terms of grain at 80
metric tolls. At the end of the accounting period, income generated in
the team is allocated to three entities: The state; the team; and the
households.

The state figures prominently in team income distribution because,
as has been mentioned previously, teams deliver grain to state tax
stations to pay their agricultural taxes and they deliver prescribed
quantities of grain, cotton, and edible oil seeds to state procurement'
stations. Since 1955, the Government has implemented a system in
which areas producing a surplus of goods are required to sell their
excess products to the state at fixed prices and the state bears the
burden of rationing grain, cotton cloth, and edible oil to the popu-
lation. Through planning and the accumulated performance of teams,
the Government has come to expect certain teams to annually deliver
a set quantity of grain under this system. The quantities of goods
to be purchased is calculated as follows. Officials determine the pro-
ductive capacity of the teams land to be 70 metric tons of grain. Next
they calculate the consumption needs of the team as follows:

(1) 34.8 metric tons or 49.7 percent of grain production should be
set aside to provide each of the 145 persons in the team with a grain
ration of 240 kg per person; (2) 2.45 metric tons or 3.5 percent of
the grain should be reserved for seeding next year's grain fields;
(3) 4.2 metric tons or 6 percent of the grain should be allocated as
fodder for livestock; and (4) 3.5 metric tons or 5 percent of the
grain should be reserved by the team to pay its agricultural taxes.
The supply of grain is then compared with the team consumption
needs. If the supply is greater than team needs, the team is declared
a grain surplus team and the state has the prerogative of purchasing
up to 90 percent of the quantity in excess of needs. Assume that our
model team produces as expected at its normal rate of 70 metric
tons. When this amount is compared with the team's consumption
rate of 44.95 metric tons, the team is declared a grain surplus team.
The state can then purchase 90 percent of 25.05 or 22.55 metric tons.The state purchases this grain at a price which it fixes.157

At this step in the process of income distribution, the team has
fulfilled its obligations to the state. The team has delivered to the
state 3.5 metric tons as agricultural tax and another 22.55 metric tons
as a compulsory grain delivery. The team is left with 76.50 metric
tons of grain which consists of 53.95 metric tons of actual grain on
hand and the value of 22.55 metric tons of grain sold to the state.

The team is the next entity to claim its share of gross income. The
team lays claim to about 30 percent of the income, or 24 metric tons
of grain to pay for production expenses. Another half a ton of grain
(0.5 metric ton) is allocated to the team leaders and bookkeepers
to remunerate them for the time they had to attend meetings and to
do businezs for the, team and could not earn labor days. About 10
percent of the team's gross income, or 8 metric tons is put into the
tenm's capital accumulation fund 'and used to pay off principal and
interest on production loans or to purchase machinery. The team's

M "Provisional Measures for Untfied Purchase and Unified Supply of Grain In RuralDistricts." NCNA. Peking. Aug. 25, 1955: translated In Current Background, No. 354.Sept. 7. 1955, pp. 7-14.
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welfare fund receives 2 percent of the income (1.6 metric tons) and
is used to help take care of the old, sick, and indigent and to help
pay medical and education fees for some members of the team. These
deductions total 34.1 metric tons and account for 43 percent of
the team's income.

After the state and the team receive their respective shares of the
income, the residual is distributed to households. The state's 3.5-
metric-ton deductions plus the team's 34.1-metric-ton deductions
leaves a balance of 42.4 metric tons which consists of 19.85 metric tons
of actual grain on hand and the value of 22.55 metric tons of grain sold
to the state. In our average team the households receive 53 percent of
the gross income they generated."5 8

How the residual 42.4 metric tons of grain is distributed to house-
holds greatly affects incentives. In theory teams can distribute income
to households using one of three payment systems: (a) On the basis
of population (egalitarian); (b) on the basis of need (communist);
and (c) on the basis of labor contributed to production (socialist).
Evidence collected for this study reveals that teams, almost without
exception, employed the work payment system (socialist) which cor-
related work done with income received. More specifically teams util-
ized the labor day work payment system. In this system the amount
and quality of work done is measured and farmers are credited with
labor days which serve as their claims on the expected profits, i.e., the
residual income of the team. At the end of the agricultural year the
number of labor days credited to all farmers and staff of the team are
totaled and divided into the amount of residual income to obtain the
value of 1 labor day. If our average team credited its members with
15,865 labor days then the value of one labor day would be 2.67 kg or
42.4 metric tons divided by 15,865 labor days. Thus if members of a
household earned 480 labor days, the household would receive, 1,282 kg
of grain as its income for the year, or 480 labor days time 2.67 kg.

An important part of the labor day work payment system is the
measurement of work done by farmers. Seven methods were used to
measure work done: Equality; assessment, fixed-rate fixed-assessment,
fixed-rate flexible-assessment, piece-rate, labor contracts to individuals
and households, and labor-production contracts to households.15 9 These
work measurement methods had been employed in agricultural pro-
ducer cooperatives, collective farms, and communes prior to 1962 and
continue to be used in the period from 1963-74.

A close examination of the operation of these measurements reveals
two points: (1) Some methods were employed less frequently than
others; and (2) those methods which were utilized frequently tended
to provide for an egalitarian distribution of income among house-
holds in the team.

Among the less frequently used methods -were the piece-rate, labor
contracts, and labor-production contracts to households. Teams failed
to use the piece-rate because of the difficulties involved in calculating
labor norms and because of the difficulties team leaders and book-
keeners had in measuring the work completed and in calculating the

155 For additional example of bow teams distribute Income see, "low Chlaoll Production
Term DiTtrihnte'p Tts Tncomp." vol. XXT. No. 9. Septemher 1972. up. 26-2FP.

'5D For a detailed account of the functioning of these work measurement methods seeFrederiek W .Crook. An Analysis of Work Payment Systems U sed in Chinese M1ain and
Aariculture. 1956 to 1970, Ph. D. diss ertation. Fletcher School of Law and Diplomacy,
1970; University microfllms, No. 72-2226, Ann Arbor, Mich., 1972.
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labor days due each person. In the production-labor contract to house-
hold method, households were assigned responsibility for cultivating
a fixed area of land or husbanding a fixed number of animals. The
team guaranteed them a certain number of labor days for completing
production targets and held out the promise that households could
retain a fixed percentage of output in excess of the production target.
While this method was used up to 1965 and did provide powerful in-
centives to farmers, the method also encouraged capitalist practices
and so endangered the commune systemn that teams were forbidden
to use it after 1965. In the labor contract work measuremenit method,
teams made contracts with individuals or households to complete
tasks, within a given time period, at a stated quality, in return for a
predetermined number of labor days. This method was employed
more than the labor-production contract method, but nonetheless was
used sparingly because it also was thought to encourage capitalist-like
behavior.

Work measurement methods which were employed and which
tended to provide for an egalitarian distribution of income were the
equality, assessment, and the two fixed-rate methods. In the equality
method, the same number of labor days were issued to all those mem-
bers who arrived for work, farmers not attending work received no
labor days.16 0 In the assessment method a meeting was held in which
members assessed each other's work for a day or a period of time and
determined the number of labor days each should received. In the
fixed-rate fixed-assessment method members were classified into grades
according to their level of work skill and capacity to work. Basic
labor points were attached to each grade. At the end of each workday,
those who worked simply received their basic labor points as work
points (1 labor day is equivalent to 10 work points). After initially
assessing grades, the actual work done was not assessed. The fixed-
rate flexible-assessment method was established in the same manner
as the method above. In contrast to the former, however, an assess-
ment meeting was held and work done by memnbers was evaluated
Thus, even if a strong member had a fixed grade of 12 basic labor
points. if he failed to do an adequate job in the minds of his team
members, his work points for the day could be reduced.

The egalitarian tendencies of the equality method is obvious, but
present in the other methods as well. Social pressures apparently
worked when teams convened meetings to assess members' work or
to fix basic labor points. The results of these meetings show that while
there was a distribution of basic labor points or work points, the dis-
tribution was made within a rather narrow band. For example, in-
stead of fixing basic labor points for young strong workers at 20 and
elderly weak workers at 4, the differences were 10 for the strong and
only 6 for the weaker members.1 61

The tendency for teams to distribute incomes on an egalitarian basis
does not mean that incomes in the commune system or rural areas are
the same. While teams members were willing to share income on a

'IO The equality work measurement method should not be confused with the egalitarian
payment system noted above. In the latter, Income was divided equally among all members
regardless of whether they worked or not. In the former, only those who worked received
paympnt.

161 Mark Selden, "Report From a People's Commune," ER, vol. XII, No. 2, 1973, p. 45.
Also see Martin K. Whyte, "The Tachai Brigade and Incentives for the Peasant," vol. VII,
No. 16, Aug. 15, 1969, pp. 1-13.
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more egalitarian basis with their close neighbors, and relatives, they
do not seem to be as willing to share income with their compatriots

in nearby teams.
Team and per capita income levels wvere found to vary from region

to region, and even within the same brigade. Many factors account

for these differences. Foremost is the fact that the team is the basic

unit of account, and hence any differences in factors of production

tend to be reflected in differences in levels of income. The fertility of

farmland in China varies from place to place just as fertility levels

vary in any country. Farmers living in a team located in the fertile

Pearl River Delta in South China are likely to have higher incomes

than farmers living in dry upland Shansi Province. Farmers living in

teams which supply high-value vegetables and fruits to urban centers

tend to have higher incomes than farmers living in teams in isolated

mountainous regions. 12

Other factors accounting for differences in team income levels in-

clude: (1) Management and bargaining skill of team leaders; (2) the

quantity and quality of capital investments made in the team area

prior to and after communes were organized; (3) nearness of trans-

portation routes to market products and obtain supplies of inputs;

(4) state investment in fertilizer plants, water conservation projects,

and hydroelectric power generating stations; and (5) skills acquired
by the labor force.

Households
Households currently number about 167 million and on the average

have about 4.4 persons and 1.9 labor force units per household. (See

Appendix II regarding estimates of household size.) As before. most

households are allowed to engage in a linited amount of private side-

line activity and cultivate private plots. Some areas discouraged

these activities in the past 12 years 163 but Article 7 of the new Consti-

tution gives commune members the opportunity to farnm small plots

of land for their own use and to engage in limited sideline production

activities, provided that the collective econoomy in the comimune sys-

tem remains predominant.-e 4

Private subsidiary production of households include such things as

tending fruit trees and selling fruit..'f- 5 weaving inats, bags, and

baskets, mnaking rope,'5. and bamboo artices.l5 Households also collect.

firewood for sale, and in one case panned for gold in a mountain
st ream.'l

Households continue to work private plots and raise hogs and

keep poultry as they did prior to 1%3. Some teams, howxever, reported

households had no private plots.t6 9
170 Nevertheless, most households in

rural China probably have a private plot. In most teams 5 percent

C2 Fee the +.nqbe on pam, 40(5. whieh illustrites these points.
20 For example see: "We Must Have a Real Grasp of the 'Three Constantly Read Arti-

dles.'" KMJP. Aug. 19. 1970. Peklng: translated in SCMP, No. 4729, Aug. 21. 1970. pp.

9-17.
16' "Constitution of Peopie's RcpublIc of China." N;CNA, In Englsh, Peking, Jan. 19,

1975 ; In No. 1024. Jan. 31. 1975, pp. 14--25. Article 7.
155Roherf lentlev, `Pe:isants Worlk Very Hard, But Life Is tolerable and Living Costs

Low." Wall Street jour'nal. July 7, 1971.
"a "Make Concrete Analysis, Draw a Clear Demarcation Line," JMJP, Peking, Aug. 12,

1972: translated in SCIAIP. \o. 5202, All. 24, 1972 p0. 144-149.
1'7 Chen Han-seng, "Visit to Two Communes," CR, vol. X1iI, No. 3, March 1964, pp.

'a Rewl Valley, Travels in China, 1966-;971, op. cit., p. 191.
co Rewi Alley, Travels in Ch ina, 1966-1971, Peking, New World Press, 1973, pp. 143-145.

570 Mark Selden, "Rteport From a People-s Commune." ElH, vol. XII, No. 2, 197X, pp.

37-50.
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of the arable land is allocated for private p1otS.171 On the average each
household is allowed to cultivate about 300 square meters of land
which is a plot of land about 57 feet square.1"2 Table III, below,
presents data gleaned from the reports on communes and at the same
time indicates the variations in size of private plots in selected areas
of China.

TABLE Ili.-SIZE OF PRIVATE PLOTS, 1963-741

Percent

Criterion
Size of plot in square for

meters allocation
theoreti- Actual

Per head Per cally in criterion
Unit Year household force operating

Kwangtung:
Pearl River Delta Commune -1964 -337 4-5
River Commune -1964 - - 3-4
Hsm Chiao Commune 41965 -122 4.1

National summary statement -1966 S. 0
Liansing: Sioc Knrean Friendship Communes 1966 1, 519 304 -10. 0
Shanghai: Ma Lu Commune7 1969 27
Chekiang: Chinpao Commune, Chao Yang Brigade 8- 1968 55 2G9 -9. 0
lopeb: Yueh Ke Chuang Commune, Sha Shih Yu

Brigade 9- 1968 -- 168
Peking: Village near Pekg '0 -1968 40.
Shanthal:

Shengtung Commune" -1968 49 201 -4. 0
Rainbow Bridge Commune n 1971 7. 0

Hopeh: Yueh Ke Chuang Commune, Shi Shih Yu
Brigade'3 1972 83 433 7.0

Pekin :Sino-Albanian Commune - 1973 67 319 5 5 3
Shang ai:July lstCommune' -1973 67 277- - 8. 5
Kwangtung:Ta Li Commune16 -1973 18 75 - -3.0
Shensi: Big Leap Commune'7 1973 92 495 - -10.7
Peking: Double Bridge Commune -1974 100 - - - 5-6
Shanghai:

Tao Pu Commune -1974 67 8. 0
Tang Wan Commune20 -1974 54 232-- 7. 0

Kwangtung: Hsin Chiao Commune" 1974 13-34

' Table Ill is patterned after table Ill in the definitive work on private plots from 195642 by Prof. Kenneth L. Walker,
"Planning in Chinese Agriculture: Socialization and the Private Sector, 1956-1962," Chicago, Aldine Publishing Co..
1965, p. 25.

2 Keith Buchanan, "Pearl River 1964," E. H., vol. 111, No. 12, pp. 14-17.
3 John C. Peizel, "Economic Management of a Production Brigade in Post Leap China," in W.E. Willmott (ed.), "Economic

Organization in Chinese Society." Stanford, Calif., Stanford University Press, 1972, p. 393.
4 Ken Holliday,"Commune Life ProvesSuccessful in Canton," The Star, Hong Kong May 10 1965.
: "Life in China's Rural People's Communes," N. C. N. A.-English, Peking, Feb. 19, 1966; in S. C. M. P., No. 3644

Feb. 24,1966, p.26.
°Robert Guillain, "When China Wakes," New York, Walker and Co., p.112.
7 F. E. E. R., July 1967, pp. 34-35.
8 Rewi Alley, "Travel in China, 1966-71 ", Peking, New World Press, 1973, pp. 422-424.
0 Rewi Alley, "Travel in China, 1966-1971", Peking, New World Press, 1973, p. 122.
° S. A. Christiansen, "Letters-From a People's Commune," E. H. vol. VII, No. 3,1968, pp.42-48.
at Ian Davies, "The Chinese Communes-An Australian Student View," E. H., vol. VilI, No. 1,1969, pp. 3444.
" W. F. Wertheim, "Rainbow Bridge Commune Revisited," E. H., vol. X, No. 3,1971, pp. 14-22.
13 Union of Radical Political Economists, "Collective Notes of the First Friendship Delegation of American Radical Political

Economists tothe People's Republir of China," issued December 1972.
I Bruce L. Re) colds, "Observations on the Chinese Economy," New Haven, Dec. 1, 1973, p. 80.
'3 Ibid.
s Mr. and Mrs. Herbert L. Minich, American Chamber of Commerce in Hong Kong, "Trip to PRC," May 17, 1973.

'7 L. C. Schenk-Sandberger, "How the Chinese People Remove Polarity Within their Countryside," E. H., vol. XII, No. 3,
1973, p. 16.

s "Visit to Double Bridge Commune," 1974, unpublished notes.
1" "Visit to Tao Pu Commune," 1974, unpublished notes.
20 Mr. Mark Hutten, "The Wongs of Shanghai," South China Morning Post, Hong Kong. Dec. 14 1974. p. 2.
21 "Visit to Hsin Chiao Commune," 1974, unpublished notes.

Fruits and vegetables from private plots and the private raising of
hogs and poultr-y continue as before to provide farm families with
foods required for a balanced diet."73 As before, income generated in

17n "Life In China's Rural People's Communes," NCNA, In English, Peking, Feb. 19, 1966;
in SCMIP. 3644. Feb. 24. 1966. p. 26.

172 See Appendix II calculations for households.
l73 Prof. Kenneth R. Walker in his definitive work on private plots prior to 1983 made

these same points. See Kenneth R. Walker, Planning in Chinese A.gricultnre: Socialization
and the Private Sector, 1956-1962, Chicago, Aldine Publishing Co., 1965, p. 41.
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private production activity is an important supplement to total house-
hold income. At least 5 percent and probably about 10 percent of total
household income comes from private plots since about 5 percent of
the arable land is in private plots and households raise high value
chickens and pigs, fruits, vegetables, and cash crops such as tobacco
and castorbean seed.' 74

Sales of privately raised vegetables, hogs, and poultry provide
households with an important source of cash income. As before, house-
holds gain some security from working in private production activity
because it is an activity in which they can control the final output in
contrast to their work in collective production in which the final out-
come is the result of the labor and decisions of many other people.
Manure from privately raised hogs and poultry continues to be an
important source of fertilizer for collective fields. Finally, households
continue to be China's most important source of supply for vegetables,
rabbits, poultry, and hogs.' 75

In summary, households receive income from three sources. First,
labor force units in households earn income by laboring in team fields
and brigade and commune shops. Second, members of households re-
ceive some income from brigades, communes, and the state in the form
of social services, as these institutions provide some subsidies to hos-
pitals, clinics, and schools. Third, households earn income by produc-
ing handicraft items, by working at odd jobs, and by growing crops
and rearing animals on their private plots. The vast majority of house-
hold income comes from cashing in labor days earned working in team
fields or on team projects.

A limited amount of per capita and household income data was
collected from the 1,400 reports. There was not sufficient income data
to illustrate changes in income through time nor was there data to high-
light difference in income levels between teams, brigades, communes,
counties, and provinces. With the limited number of reports the best
that can be done is to show per capita income differences between
North and South China, and differences in income levels between per-
sons residing in rural and suburban teams. While most reports did not
provide clear explanations of income data, it is likely that the data
was based only on residual income distributed to members, and did
not include income from private production activity. Also it is likely
that the value of the health and education benefits consumed by mem-
bers likewise is not included in per capita income data.

It is well to note that the per capita income figure for each cate-
gory was obtained by summing up all the income data through time
and by dividing by the total number of reports. Luckily, reports con-
taining information on income were quite evenly distributed through-
out the whole period of study. Hence if the trends of increase in the
incomes of various regions did not differ greatly. some general patterns
of per capita income can be shown as follows:

"4 Union of Radlcal Political Economiits, "Collective Notes of the First Friendship
Delegation of American Radical Political Economists to the People's Republic of China,'
mirmeorraphed, issued December 1972.

173 Liu Bung, "Supplies Can Be Ensured Only When the Economy Is Developed," JMJP,
Jan. 24. 1973; FBIS, Daily Report: People's Republic of China, No. 22, Feb. 1, 1973, p. B-6.
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Total Rural Suburban

North China-- --- -------------------- T--- 141. 3 16 116. 4 4 241. 0South China -25 154. 8 134.5 If 170. 8

Individuals working in suburban communes generally earned con-
siderably more incomne, 27 percent in the South and 107 percent in the
North, than persons in corresponding rural areas. Note should be made
that only a limited number of observations were found for suburban
communes in North China making it difficult to give great weight to
the comparison between income levels in that category and other areas
in China. Commune members in rural areas in South China generally
earned 16 percent more than those in the North. Likewise, farmers in
both rural and suburban communes in South China earned an average
of 10 percent more than those in the North. Regarding differences be-
tween North and South, the pattern of income distribution noted in
this study is consistent with that found by Professor Buck in his survey
of the Chinese agricultural economy in the period 1929-33.17e

IV. ECONOMIC COORDINATION AND DECISIONM3AKING IN THE
COMN1MUNE SYSTEM AND PROSPECTS FOR CHANGE

Because the team is the basic production unit, the key question with
regard to decisionmaking in the commune system relates to the de-
gree of autonomy at this level. To what extent are the team's decisions
primary and to what extent guided? What are the factors leading to-
ward the integration of the team into the state planning system and
what are the factors which encourage its autonomy? What are the pres-
sures that any given team leader must face as he plans for the
economic well-being of this unit?

First, there are a series of pressures which combine to make the team
organization a fairly autonomous decisionmaking unit and which
limit, to some extent, the degree of flexibility in state planning. There
are, for instance, physical constraints on state planning possibilities.
Factors such as soil, climate, topography, the availability of water,
and crop rotation patterns insure that many teams grow the same
crops year after year. State directives might influence some of the
alternatives, but the production pattern of many teams is predeter-
mined by such physical constraints.

Second, there are what can be termed "social constraints" on higher
level decisionmaking. The team leader, who actually makes the crucial
production decisions, is torn, in a sense, between his obligation to state
production goals, as handed down through commune and brigade
levels, and his responsibility to his team to maximize its income. It is
important to note that he is not an "outsider" brought in to administer
state plans, but is an integral member of the team. His decisions affect
his own income and that of his close friends and relatives. He is an
intermediary between the state, on one hand, and neighboring house-

178 John Lossing Buck, Land Utilization in China, Nanking, University of Nanklng, 1937;reprint, Paragon Book Reprint Corp., New York, N.Y., 1964, see pp. 46, 286, 305 and 470.
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holds on the other. He must cater to the former while continuing to
work and live with the latter. Any analysis of decisionmaking in the
commune system must recognize the divided loyalties of the team
leader and the careful balancing of priorities which must exist at

this basic level.
Along with physical and social constraints, there are institutional

constraints on the degree of influence higher level officials have on the
team. Of all the factors leading toward autonomy at the team level
perhaps the most important concerns the fact that the team is the
unit of account. In a sense it resembles the private firm in a capitalist
society. It is responsible for its own profitability. Thus team members
are not paid by the state. If they are influenced to make erroneous
production decisions by higher levels, they suffer the loss in income.
Thus they are less tractable than if they were state employees.

In addition, the team distributes income among its members. It
operates under a type of "honor system" in its payments of grain tax
and in its deliveries of grain purchases to the state much the same as a
firm in the United States is obligated to pay its taxes. Police powers
can be invoked but not in every individual case. If the state is occu-
pied with other campaigns, then a relaxation of control at the top
occurs and the mobilization of pressure at the team level becomes
more difficult.

Finally the state itself has recognized the importance of the team
in agricultural production and has imposed restrictions on the inter-
vention of higher levels into the affairs of this basic unit. For instance,
a commune or brigade can no longer take labor force units arbitrarily
out of the teams for its own projects (such as occurred numerous
times during the Great Leap Forward period). The three principles
which are to govern the interrelations between levels are: (1) Volun-
teerism; (2) mutual benefit: and (3) exchange at equal value. All
three principles serve to protect the team from overzealous cadres at
higher levels from commandeering their resources and disrupting their
production processes.

In sum, there seems to be a willingness at very high levels to recog-
nize the productive value of the team and to protect its autonomv by
(a) making it the unit of account; and (b) by establishing a~dminis-
trative barriers to higher level interference in its affairs. This fact,
combined with the physical and social factors listed above, combine
to insure a high degree of autonomy for the team.

However, there are developing institutions and services at the com-
mune and brigade levels which increasingly involve the team in
coordination and planning activities at these levels and consequently
limit its autonomy. First, although the typical team leader is probably
not a member of the CCP, he has undoubtedlv been influenced by
Party doctrine with regard to agricultural collectivization and the
building of socialism in the countryside. He is also aware of the great
potential for intervention in his affairs by Party and militia leaders.
Moreover, he knows that he must obtain the necessary agricultural
inputs to maximize production. These are, to a large extent, controlled
by state entities and by the commune and brigade organizations. If
he is not responsive to higher level planning, he may find himself
without the necessary fertilizer, machinery, or even electricity to carry
on his production functions.
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He is also aware that credit facilities are controlled by the state.
It is unlikely that recalcitrant teams are given first priority when
investment loans are decided upon. Then, too, he knows that excellent
employment opportunities are sometimes available in commune and
brigade level industries if cooperation with these units is forthcoming
on his part.

Finally, he is keenly aware of the important services controlled
by higher levels such as health, education, and transportation facili-
ties. He is undoubtedly interested in insuring maximum utilization
of these services for his team members.

All of these factors, i.e., respect for national goals and fear of
massive state power; need for agricultural inputs; and desire to
utilize higher level credit and service facilities; encourage the team
leader to comply with state agricultural planning.

Prospectus

During the last 12 years, the team has been the basic unit of Chinese
agriculture. There is likely to be no important changes in this regard
for the next 5 years. Chinese agriculture is labor intensive and the
team is the best-sized unit for organizing and mobilizing the labor
force to perform the myriad of tasks involved in this type of
agriculture.

There has, however, been significant growth in influence from the
brigade and commune levels simply by virtue of the additional agri-
cultural inputs and services provided by these levels. If the regime
wished to make the brigade the unit of account, it would be in a better
position to do so now than it was during the Great Leap Forward
period. A generation of peasants have now matured under the com-
mune system. (An 8-year-old in 1959 is 24 in 1975 and able to assume
responsibilities within the system.) It is, indeed, a familiar structure
to the great majority of rural families. In addition, there are better
managerial skills available at the commune and brigade levels now
than in 1959-61.

However, it is the judgment of this researcher that the team will
remain the primary unit for the near future. The new Constitution
envisions no change in the present structure of agricultural organiza-
tion. Indeed, there is little incentive to change the system, as agricul-
tural production, so necessary to the regime's long-term plans, has
fared well under the present arrangement.

APPENDIX I

To collect information for the report-a search was made of Chinese newsreleases (newspapers and radio broadcasts) from 1963 through 1974. Tripreports from foreign visitors also provided some information.
Information was collected on the name of the commune, its geographical

location (province and county), and its proximity to cities. The number ofbrigades and teams in the commune was listed as was data on the number ofhouseholds, population, and labor force units. The amount of arable land in thecommune or subordinate units was noted along with data on the percent ofarable land planted to various crops and percent of total arable land irrigated.
Information was collected on the production of various crops and animalsraised in the commune. Income distribution data, per capita income, value oflabor days, percent of gross income from crop, livestock, fish, forestry, handi-
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craft, and light industrial production, and allocations of gross income was col-

lected. Information on private plots was noted. Information describing relations

between the Party, Government, and commune was carefully gathered. Particular

effort was made to obtain information describing relations between the com-

mune and its subordinate units. Finally, notes were made on the following

topics: Militia, health, welfare, child care, supply and marketing co-ops, credit

co-ops, transportation, agricultural extension, subsidiary production (oil press,

cotton ginning, brickmaking, etc.), water control and conservation, mechanization

and grain reserves.
Some assistance in locating reports on communes was provided by Richard

Baum's "Bibliographic Guide to Kwangtung Communes 1959-1967," Hong Kong,

Union Research Service, 1968; and by "Jen-min kung-she tsung-lan (General

Survey of the People's Communes) ," Tokyo, Asia Research Institute, January

1965. Limited use was made of these admirable collections because most of the

references in these works were for communes prior to 1963.
Prof. Richard Yin and David Denny also provided valuable guidance in the

initial research stage when reports were being collected.
In the footnotes to this paper, the following abbreviations are used:

CB---------

CNA----------
CQ --__________
CR_------------
CS_--------------
Ell_------------
FEER ------------
FBIS ------------
HCS -----------
HHYPP ----------
HC ------------
JMJP --------- ---

KMJP ---------
MTTC_____------
NCNA -----------
NFJP ------------
NYCHCS--

TYP-------------
SSST------------
SCMM-----------

SCMP ------------

SPRCM----------

SPRCP----------

WHP------------

Current Background, American Consulate General, Hong
Kong.

China News Analysis, Hong Kong.
China Quarterly.
China Reconstructs, Peking.
Current Scene, U.S. Information Service, Hong Kong.
Eastern Horizon, Hong Kong.
Far Eastern Economic Review, Hong Kong.
Foreign Broadcast Information Service, Washington, D.C.
Hsin chien she (New Construction), Peking.
Hsueh-hsi yiv p'ipan (Study and Criticism), Shanghai.
Hung-ch'i (Red Flag), Peking.
Jen-min jih-pao (People's Daily), Peking.
Kuang-ming jih-pao (usually not translated), Peking.
Min-tsu t'uan-chieh (Nationalities Unity), Peking.
New China News Agency.
Nan-fang jih-pao (Southern Daily), Canton.
Nung-yeh chi-hsieh chi-shu (Agricultural Machine Tech-

nique), Peking.
Ta-kung pao (Impartial Daily), Hong Kong.
Shih-shih shou-tse (Current Events), Peking.
Selections from China Mainland Magazines, American Con-

sulate General, Hong Kong.
Survey of China Mainland Press, American Consulate Gen-

eral, Hong Kong.
Selections from People's Republic of China Magazines, Amer-

ican Consulate General, Hong Kong.
Survey of People's Republic of China Press, American Con-

sulate General, Hong Kong.
Wen-hui pao.

APPENDIX II

Listed below are the source materials and calculations used to estimate size

and number of units in the commune system. It is well to remember that the

end products are estimates and should be regarded as general rules or guidelines

to assist students to better understand China's rural economy.

POPULATION

John S. Aird's midyear population figure for 1974 of 920 million was used. See

Foreign Demographic Analysis Division, Bureau of Economic Analysis, Social

and Economic Statistics Division, U.S. Department of Commerce, "Estimates and

Projections of Population of Selected Countries of the World: 1950-1990," May

1974.
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RURAL POPULATION

Members of China Academy of Agriculture and Forestry Sciences told Dr. M. E.
Ensininger that 80 percent of China's population was rural. See M. E. Ensminger
and Audrey Ensminger, "China-The Impossible Dream," Agriservices Founda-
tion, Clovis, California, October 1973, p. 197.

SIZE OF RURAL HOUSEHOLDS

Data collected from the reports on 1,400 communes indicate that the average
size of households in terms of persons was about 4.4. This average corresponds
closely to an average derived from estimates made by Ta-chung Liu and Kung-
chia Yeh, "The Economy of the Chinese Mainland: National Income and Eco-
nomic Development, Princeton, N.J., Princeton University Press, 1965, p. 102,

NuMBER OF COMMUNES

The report "Growth of Commune Clinics Shows Emphasis on Rural Health,"
NCNN, Peking, in English, June 25, 1973; in FBIS, Daily Report: People's Re-
public of China, No. 123, June 26, 1973 p. B-i, indicates China has about 50,000
communes.

NUMBER OF BRIGADES

Edgar Snow reported in 1971 that there were 750,000 brigades, op. cit., p. 138.

NUMBER OF TEAMiS

A 1966 TKP report said there were about 5 million teams. Liu Shen, Pen
Shui-li yao kuan-ch'e hsiao hsing-wei chu te fang-chen ("In Water Conservancy,
Take the Direction of Undertaking Small Sized Projects"), TKP, March 11,
1966, p. 3.

ARABLE LAND

Total arable land was reported by the State Statistical Bureau to be 107
million hectares. See State Statistical Bureau, "Ten Great Years-Statistics on
Economic and Cultural Achievements in the People's Republic of China," Pe-
king, Foreign Languages Press, p. 2. Communes are said to cultivate 95 percent
of this land. See Wang Hsiang-ch'un, Chiang Hsing-wei, and Ch'en Kun-hsiu,
"The Question of Planned Management of Agricultural Production in Our
Country," Ching-chi yes-chiu (Economic Research), No. 3, March 20, 1965;
translated in SCMM, No. 466, April 26, 1965, pp. 31-39.

Thus 95 percent times 107 million hectares equals 101,650,000 hectares culti-
vated by communes. State Farms are estimated to cultivate not more than 4 per-
cent of arable land. See Audrey Donnithorne, "China's Economic System," op.
cit., p. 96.

CALCULATIONS FOR COMMUNES

1. Rural populations of 736,000,000=920,000,000 X 80 percent.
2. Persons per commune of 19,920=736,000,000 rural persons-by 70,000

communes.
3. Households per commune of 3395.5=14,125-.-4.4 persons per household.
4. Brigades per commune of 15.7=750,000 brigades-.-50,000 communes.
5. Teams per commune of 100=5,000,000 teams--56,000 communes.
6. Arable land per commune of 2,032=101,650,000 hectares--70,000 communes.

CALCULATIONS FOR BRIGADES

1. Teams per brigade of 6.7=5,000,000 teams--750,000 brigades.
2. Persons per brigade of 981=736,000,000 rural persons-750,000.
3. Household per brigade of 233=981 persons- .4.4 persons per household.
4. Arable land per brigade of 136=101,650,000 hectares . 750,000.

51-174 0 - 75 - 27
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CALCULATIONS FOR TEAMS

1. Persons per team of 147=736,000,000 rural persons- .5,000,000 teams.
2. Households per team of 33=147 persons- .4.4 persons per household.
3. Arable land per team of 20=101,650,000 hectares--5,000,000.

CALCULATIONS FOR HOUSEHOLDS

1. Rural households of 167 million=rural population of 736 million-. 4.4.
2. Data collected from the reports on 1,400 communes indicates that on the

average a rural household had 1.87 labor force units.
3. Average size of private plots of 300 square meters was derived as follows.

Private plots are said to account for 5 percent of arable land in communes.
See 'Life in China's Rural People's Communes," NCNA, English, Peking, Feb-
ruary 19, 1966: in SCMP February 24, 1966, p. 26. Arable land in communes was
calculated above (Arable Land) to be 101,650,000 hectares, and 5 percent of this
figure would leave 5,082,500 hectares for private plots, and this quotient divided
by 167 million rural households leaves each household with 0.03 hectares. One
hectare has 10,000 square meters, hence 0.03 hectares would equal 300 square
meters, which would equal 0.074 acres (1 hectare=2.471 acres and 1 are=100
square meters=0.02471 acres), which would equal 3,222 square feet of land or
a square plot of land about 57 feet on a side.
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INTRODUCTION

The encouragement of small-scale industries in rural areas in China
is an essential element of regional development programs which today
focus on agricultural development and diversification, local raw mate-
rial utilization, resource mobilization, and long-term employment
impact. However, rural industry in China is not a homogenous con-
cept, as it is the outcome of two different strategy approaches. First, it
is the logical outcome of a sector strategy involving technology choices
in a number of industrial sectors-most of which were initiated during
the great Leap Forward or earlier. This has required the scaling down
of modern large-scale technology through a product and/or quality
choice combined with design changes in the manufacturing process.'
Second, rural industry is part of an integrated rural development
strategy-also initiated during the Great Leap Forward-where a
number of activities are integrated within or closely related to the com-
mune system. They are often rooted in the traditional sector of the
economy and have often been preceded by a long tradition of village
crafts. Such industries are often based on the scaling up of village
crafts. The scaling up of cottage industries in China is not based on
improvement of technology alone, but the cottage industries have been
converted into modern small-scale industries through cooperativiza-
tion, electrification, and access to low-cost simple machinery. The
assumption for both categories is that they, in the main, should be
using local resources and should be meeting a local demand for pro-
ducer goods and industrial services.

Consequently, the rural industrial sector in China consists of enter-
prises which vary greatly in size and in degree of technological so-
phistication. The total number of enterprises is very high. The largest
category consists of the very small brigade-level repair and manu-
facture shops, of which there may be several hundred thousand. The
second largest category is likely to be the small mines-or mining

1 The best-known examples are small-scale production of nitrogen chemical fertilizer,
cement and Iron, all of which are discussed at some length In a forthcoming monograph on
Rural Industrialization In China, to be published by East Asian Research Center, Harvard
University, by the author. For a theoretical discussion of the Issues involved, see Ishikawa.
Shtgeru: A note on the choice of technology In China; the Journal of Development
Studies, 9(1), 161-86,1972.

(411)
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spots-of which there are likely to 'be considerably more than 100,000.
There are also 50,000 small hydroelectric stations. A large number of
the 50,000 communes are likely to have their own workshops for grain
milling, oil pressing, and other food processing plants, woodworking
shops, et cetera, which are usually organized m multipurpose units.
Rural heavy industry-small iron and steel plants, cement plants,
chemical fertilizer plants, and other chemical plants-may amount to
between 5,000 and 10,000 units. The number of county-run machinery
plants may amount to more than 3,000 units. Then there is also a large
number of light (consumer) industry enterprises in counties, com-
munes, and brigades, and these may amount to more than 100,000 units.
So, the total number of industrial units-within the rural industrial
sector-is likely to be in the region of 500,000 or more.

However, total rural industrial employment is still limited and
total employment is estimated to be in the region of 10-17 million,
which may correspond to approximately 50 percent of total employ-
ment in manufacturing and mining. Since the summer of 1973, a couple
of provinces have indicated clearly that, based on local conditions
and relevant instructions from higher authorities, the number of
workers used by industries at county, commune, and brigade levels
should not exceed 5 percent of the labor force in a county.2 All other
available information indicates that this may be the upper limit
today.

China has not released any national figures for employment in
county-, commune-, and brigade-level enterprises. There can be no
doubt that employment in various parts of the county differs widely.
Rural areas which are under the administration of big industrial cities
have 20 percent or more of the labor force in industry. Remote places
in the interior of the country may have hardly any industrial activity.
Information from a number of relatively well developed (in terms
of rural industrialization) regions in llopei province indicates that
less than 6 percent of China's total labor force is engaged in rural in-
dustries. The Chinese labor force is estimated to be approximately 350
million, which is about 70 percent of the population between the ages
of 15-64.

Rural industry is distributed within a county at brigade, commune,
and county level, with the heavy industry and larger enterprises lo-
cated in the county capitals. The larger county capitals usually would
not have a population exceeding 20,000. Most of the rural industrial
enterprises are relatively small, rarely exceeding a few hundred em-
ployees. When discussing rural industry in China, it is essential to
realize that many of them are not small by international classification
and that many of them are located in small urban centers-county seats
with a population of up to 20,000-which are not considered rural
areas according to international classification. Rural industry is in
this context not defined on the basis of size but as any local industry
run by county, commune, or brigade. The enterprises are collectively
owned or wholly owned by the state but under local management. 3

Rural industry also includes units attached to middle schools, hospitals,
and health clinics.

2 Informntion provided by officials of Lin County Industrial Bureau, Honan Province.
Summer 1973.

s The collectively owned enterprises may be jointly financed by the state and collective
units.
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Rural industry in China forms one part of the small-scale industrial
sector which basically is made up of two different parts. (The other
is the urban small-scale industrial sector, which is not discussed here.)
The sophistication and scope of industrial activities are dependent on
the level of education, economic development, natural resource endow-
ment, nearness to ideas, and new information. Consequently, it is real-
istic to differentiate between rural industry in near-city locations and
rural industry in rural areas proper. The former seems to have much
more in common with urban-based small-scale industry than is the
case for the rest of rural industry.

The development of industries in rural areas around Shanghai,
Peking, and Tientsin, with a substantial amount of subcontracting,
may indicate the long-term prospects for rural industry in the rest
of the country. The formation of technical and organizational skills
is only in the early stages of development in most parts of rural China.
This and the still low level of mechanization explains why the indus-
trial level in most rural areas in China is still comparatively low com-
pared with more favored rural areas around the big cities.

Industrialization in rural areas proper appears to have been suc-
cessful only when local character has been stressed. In other words,
those activities, which -have high coefficients for backward linkages to
agriculture' and for forward linkages to final users in the localities
have been successful. A distinct difference between the approaches
to rural industrialization in the late fifties and in the period since
the Cultural Revolution is that the latter approach appears to have
much higher coefficients for forward and backward linkages in the
locality.

It seems that the greatest merit of small enterprises, as experienced
in China, lies not in the superiority of their capital/labor or capital/
output ratios but in the overall savings in resources they make
possible.4

Rural industry is part of a communication network which has the
important task of spreading innovations as quickly as possible within
a local technology system. New things and ideas often look compli-
cated to an outsider, and,4therefore, people have to be able to ask
questions, to test things and ideas, and to get a feeling for them in
order to fully understand and accept them. A tightly meshed network
is a consequence of the fact that the links of personal communications
are heavily restricted by distance for most individuals. Personal com-
munication between pairs of individuals and direct observation are
still the basic instruments for the diffusion of innovations.

Furthermore, small-scale industries serve as an important training
ground for peasants who are learning manufacturing skills. The peas-
ants are aided in adapting to an industrial environment and to condi-
tions found in larger enterprises. This training contributes to the local
formation of technical and organizational skills, and is part of a
general process of breaking down the barriers to a transition from a

'Watanabe argues that "small enterprises seem to contribute most to the economic
development of countries with surplus labor and shortage of capital (which applies to
China at her present stage of development) under the following conditions:

"(1) Where they can be set up without heavy overhead capital expenditure on buildings,
land, and Infrastructure ;

"(2) Where the diseconomies of small enterprises are compensated by the use of Idle
capital, labor, and raw materials;

"(3) Where division of labor between enterprises In different size groups, e.g. In the form
of subcontracting, enhances the overall efficiency of the industry."
(in "Reflections on Current Policies for Promoting Small Enterprises and Subcontracting",
by Watanabe, Susumu; International Labor Review, vol. 110, No. 5, November 1974).
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traditional to a modern economy. Consequently, rural industrialization
has positive implications for the social development of the country.
This is apparently one of the major reasons why the leadership has
attempted to make rural industries reach almost every corner of the
country.

Rural industrialization still has a relatively limited impact on the
employment pattern. However, the sector engages approximately 3
percent of the total number of people of working age. Another 2 per-
cent are engaged in the mass scientific network in rural areas.5 Con-
sequently, 5 percent of the working age population in rural areas ac-
tively are engaged in activities which are likely to have a strong im-
pact, not only on productivity, but also on the mental outlook in rural
areas.

THE SECTOR STRATEGY

Substantial industrial activities are today included in integrated
rural development programs centering on the communes, including
their subunits and the higher administrative levels of counties. This
approach is likely to have great significance for future decentralization
of industry and rural development. The small-scale process plants,
which are usually parts of the integrated rural development programs,
have attracted considerable attention in China as well as outside the
country. It is of interest to discuss their justification, particularly as
they continue to play an important role in some industrial sectors.
Small-scale nitrogen fertilizer and cement plants are the most obvious
examples of our discussion.6 Sector strategy choices have in the past
been made in almost all industrial sectors of which the iron produc-
tion in "backyard furnaces" is the best known example, but probably
one of the least successful examples of Chinese technology choices.

The concern of a dual approach-the two-leg policy-of the Great
Leap Forward was based on two assumptions. First, that techniques
existed or could easily be developed whereby labor could be substi-
tuted for capital, enabling better use of China's abundant manpower
resources. Second, the increased industrial production would boost
the capacity of the modern industrial sector and meet the stringent
requirements for quality and specifications in that sector. These as-
sumptions were clearly incorrect in most sectors. However, a dual
strategy persists in a number of sectors, and it has often been assumed
that the Chinese rural, small-scale industrial enterprises provide a
textbook example of choices of technique.7 Such an assumption may
be correct if one looks at the industrial system as a whole-including
mining of raw materials, and transportation. However, the assump-
tion does not appear to be correct for the core industrial processes.

6 It was recently reported that over 10 million people now take part in scientific experi-
ments in rural areas. There are also experimental stations and groups In most rural
people's communes and production brigades. (China Develops Science and Technology
Independently and Self-Reliantly, Peking Review, No. 46, 1974. p. 14.)

e The number of small-scale chemical fertilizer plants was in early 1974 around 1,800 of
which approximately 1,000 produce nitrogen fertilizer and the others phosphate fertilizer.
Average annual production is today 8,000 tons of ammonium bicarbonate (NH4 CO3) in a
small-scale nitrogen fertilizer plant.

The number of small cement plants in rural areas has increased from about 200 in 1965
to 2,800 in 1973. The production capacity of the small cement plants increased during the
same period from roughly 5 million tons to an estimated 19 million tons. Consequently,
the average size of the plant has decreased considerably-from about 25,000 tons per year
in 1965. to 6.800 in 1973.

' An economic analysis includes the following statements:
(a) Inferior techniques are those which produce the same output as some other technique

using more of at least one factor and no less of any other.
(b) Efficient techniques are those which are not inferior to any other techniques among

those available.



415

By limiting the discussion to the use of two factors--capital and
labor-the choice of technique in most alternative small-scale units
in a number of important industrial sectors cannot be explained. The
rural industries certainly use more labor and most of the rural process
industries have higher capital/output ratios than alternative large-
scale counterparts. However, this means that Chinese economic plan-
ning also considers other criteria which will be evident from the
cement and nitrogen fertilizer production.

We assume To in figure I to be the modern technique used for the
manufacture of an industrial product at a certain point in time. The
likely development of this technique in developed countries would
be in the dotted area (II), because of relative abundance of capital
and rising labor costs. It would be in the interest of developing coun-
tries to have a development in the shaded area (III), to make better
use of scarce capital resources and abundant manpower resources.

Using available plan prices it appears that the alternative (small-
scale) techniques being used in a number of Chinese industrial sectors
would fall in the remaining area (I). This would indicate that they
are inferior techniques, perhaps partly reflecting the considerable
economies of scale which affect process industries. There can be no
doubt that, in a strict economic sense, many alternative techniques
used in Chinese process industries are inferior, using available Chinese
plan prices. However, they may be efficient when seen as interacting
components in a local industrial system.

0

Lo it . .. ................. .. .. .. .. .. .. .. .. ... . ... .. .. .. .. ... .. .. ..

CAPITAL

Figure 1. Technology development and capital/labor ratios.

Nitrogen Chenmical Fertilizer8

China has four main options in providing her agriculture with
nitrogen chemical fertilizerY First, fertilizer can be imported. Second,
large plants for making fertilizer can be imported. Third, China can
manufacture her own large-scale plants for producing nitrogen fertil-

sThe early overall development of China's fertilizer Industry is described in "China's
fertilizer economy" by Jung-cbao Liu, Edinburgh University Press, 1971.

-9 It should be noted that a considerable amount of the nitrogen intake comes from non-
chemical fertilizers. H~owever, it Is virtually Impossible to quantify the contributixon of
nonchemical fertilizers to total nutrient intake, but it seems li~kely that, until the early
seventies, It probably exceeded, on average, the amount provided by chemical fertilizers.
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izer. Fourth, China can continue to construct small-scale plants to
be spread all over the country. Some of the characteristics for the
four different options, all of which have been exercised in the past,
are enlisted in table 1.

TABLE I.-ALTERNATIVES IN PROVIDING NITROGEN CHEMICAL FERTILIZER

4 3 2 1

Product origin ------------- ------- Domestic --- Domestic ----- Domestic ----- Foreign.
Plant origin------------------------do ------- ---- Foreign ---
Plant size ---------------------- Small------ ag ---- Large ----
Plant location/market ----------------- Local ----- Central-----Central.----
Technology----------------------Modern ---- Modern ---- Modern ---

As shown in table 2, China has imported very large quantities of ni-
trogen chemical fertilizers. The country has been the single largest
buyer of chemical fertilizer in the world market. The figures below
would indicate that approximately 50 percent of China's consumption
of nitrogen fertilizer in 1970-771 was covered through imports. Con-
sidering the domestic plan prices for electricity and equipment, it has
been advantageous for China to supply imported fertilizer to certain
areas of the country-mainly the coastal provinces and areas which
could be reached by railway or water transportation. Nitrogen chemical
fertilizers have been available in the world market at very low prices-
roughly $40 (f.o.b.) per ton of urea, for example. However, the cost
of petroleum feedstock has raised production costs by about 150 per-
cent since the beginning of 1973. Furthermore, the present imbalance
between demand and supply has pushed the price much higher, and
urea is presently (June 1974) sold at approximately $300 per to.

TABLE 2.-C hina's fertilizer import 8 in recent years '
Milion

tons nitrogen
Contracts for 1970-71…---- --- -- - ----- - --- - - - -- -1, 785
Contracts for 1971-72--------------------------1, 601
Contracts for 1972-73--------------------------1, 153
C1 Review of the fertilizer market in the People's Republic of China, the British Sulphur
Corporation Ltd., London 1972 or 1973.

The second alternative for providing the agricultural sector with
increased amounts of chemical fertilizer is to import complete plants.
This option has been exercised in the 1950's when plants were bought
from U.S.S.R. and again in the mnid-1960's when a couple of plants
were bought from Western Europe and Japan. The situlation which the
planners have to deal with has once more become ripe for the import of
chemical fertilizer plants. Several factors appear to have contributed
to the new situation. First, the rapid price increase for chemical fer-
til izer in the world market has made the import option the least f avor-
able onc. Second, availability of domestic petroleum feedstock in rela-
tive ample quantities has tilted the balance in favor of the large-scale
modern plants which, in the short, run, only could be obtained through
imports. Third, the prospects for increased foreign exchange earn-
ings may have improved considerably in recent years because of the
development of the petroleum industry and the more mature industrial
base which now exists in China. Fourthi, the couintry mnay exuerience
an urgent need to rapidly increase azricultural productivity in order
to provide more raw materials for domestic industry and exports.

10 rinformation provided by the Swedish manufacturer of nitrogen fertilizer-SUPRA tn
Landskrona.



417

As a consequence of deliberations which can at present only be
vaguely indicated, China has, since the beginning of 1973, contracted
ammonia urea plants with a total annual production capacity of 3.78
million tons of ammonia. That amount exceeds the total domestic pro-
duction of nitrogen in 1973. The total cost for these plants amounts to
$442 million, with an average price of $36.3 million. The plants are
among the biggest in the world today, each with a daily production of
ammonia of approximately 1,000 tons or more, which more or less
equals the output of 100 small plants. When these plants go into pro-
duction, starting in 1976, the share of production coming from the
small-scale fertilizer plants will be considerably reduced.

The small-scale plants have played an increasingly important role
in providing Chinese agriculture with nitrogen since the mid-1960's.
The decision to base China's development strategy on a dual approach
was reached before the Great Leap Forward was formally launched in
early May 1958. This is evident from the following quotation from a
news item in April of that year."

An 8,000-ton nitrogenous fertilizer plant as designed by the Ministry of Chem-
ical Industry, together with its auxiliary electric power station can be built in
less than half a year with an investment of 3.5 million yuan. This is within
reach of a county. If half of the country's over 2,000 counties built one such
plant each it would mean an increase of 8 million tons of nitrogenous fertilizer
in a year.

The small plants existing today differ considerably in size. The idea
of small nitrogen fertilizer plants originated in the new economic
planning of the late fifties which manifested itself in two different
development approaches. First, the counties and regions should estab-
lish their own fertilizer factories. Second, fertilizer production and
most other industrial activities should be located in the people's com-
munes which were established in the autumn of 1958. The latter
approach was thought to justify a smaller plant, with an annual pro-
duction of 800 tons of ammonia. Technical deficiencies and the very
high costs of production led to the closing down and redesign of
these very small plants. With very few exceptions, small plants were
also transferred to county-level control. The other two basic designs
of the Great Leap Forward period have also undergone changes. The
smaller plants have been expanded to a standardized unit of 3,000 tons
capacity. A plant of this size is usually expanded to an annual pro-
duction of 5,000 tons ammonia as soon as the demand develops and the
technical problems have been overcome. Larger plants with an annual
production capacity of 10,000-15,000 tons are today found mainly in
counties which are economically well developed and cover relatively
larger areas. These areas include Kwangtung province in the South,
and rural areas of Shanghai. The different plant sizes are listed in
table 3.

TABLE 3.-Small-scale nitrogen fertilizer plants
Size (tons)

(Annual produc-
tion of ammonia)

Great Leap Forward design for commune-level plants------------------- 800
Standard design in 1958 for county-level plants------------------------- 2, 000
Standard design in 1960's and 1970's for county-level plants-------------- 3, 000
Modified version of the 3,000-ton plants (expansion is usually carried out

in a 2d stage)----------------------------------------------------- 5, 000
Standard design in 1958 for region-level plants------------------------- 8, 000

11 Standard blueprints for local Industry, New China Agency, Mar. 19, 1958. (In Survey
of China Mainland Press No. 1739.)
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After the rehabilitation of the economy in the early 1960's, the cen-
tral government again started to pursue a policy of decentralization of
fertilizer production by encouraging the construction of very small
fertilizer plants with an annual production of less than 10,000 tons
of ammonia. Almost all of the existing small nitrogen fertilizer plants
produce ammonia as an intermediate product which is then converted
into ammonium bicarbonate NH4HCO3 ).

The plants of the late sixties and early seventies are similar to those
which had first been built in the late fifties and early sixties. At that
time, the technology was not sufficiently good to make them a success-
ful venture. Another serious hindrance may have been the fact that
trained manpower was not available. The conditions during the late
sixties were much better and made it possible for the plants to be
constructed in large numbers and to operate with reasonable efficiency.

Consequently, the share of the small-scale plants has increased rap-
idly from about 12 percent in 1965 to 54 percent in 1973 of a total nitro-
gen production of 15 million tons with nutrient content of roughly 20
percent.1 2 The share of the small-scale plants may continue to increase
for another year or two and will then drop drastically when the very
large imported plants go into production. The development of the
small-scale nitrogen chemical fertilizer plants-as shares of total pro-
duction-is given in table 4. It may be noted here that China in 1973
produced almost 8 million tons of nitrogen chemical fertilizer in ap-
proximately 1,000 small plants located in half of the counties. This
was the goal envisaged by the planners in 1958 and referred to in the
earlier quotation.

TABLE 4.-ESTIMATED CHEMICAL FERTILIZER PRODUCT IN CHINA

tin metric tons)

Small-scale production

Total N+P Percent- Number N Percent- Number
Year N+P N Total age of plants total age of plants

1965-------------------------------------------- '12 -----
1966 - 1.29

168.
1969 -9. 68-- X
1970 -14.00- 12.3 X -- 40 --
1971-------------16.83 9.01 10.00 1 =60------- 3.87 1 43 ' <700
1972 -19. 88 11.93 11.93 1 '60 ' -1.400 5.97 1 >50 1 5800
1973 -26.44 15.31 16.61 63 -- 8.26 ' 54 1 '1,000

I The figures and percentages have at various times been published by Chinese news media but are somewhat am-
biguous. All others are estimates based on the reported information. See forthcoming monograph by the author for specific
references.

The small scale-nitrogen fertilizer plants are today found almost
everywhere in China. A few plants may even have been located where
raw material is not available, where the technical base does not exist
or where other necessary conditions for an efficient use do not exist.
The setting up of new plants today requires a careful screening proce-
dure at provincial level after the national authorities have made their

12 The small-scale plants accounted for a considerably larger share of phosphate fertilizer
production (around 75 percent) In 1973. Economics of scale are less pronounced for the
types of phosphate fertilizer usually produced in small-scale plants in China today.
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allocation of plants to the various provinces. All of the following
points are usually taken into account when the provincial authorities
decide if a particular county should set up a small nitrogen fertilizer
plant.

1. Size of the county (market).
2. Need to rapidly increase agricultural production (potential

results).
3. Availability of industrial knowledge in order to guarantee

production.
4. Availability of irrigation water to guarantee efficient use.
5. Access to electricity and process water.
6. Access to transportation for raw materials and finished

products.
7. Ratio between cultivated area and population. A high ratio

usually gives priority because of difficulties in providing suf-
ficient amounts of manure.

The policy of decentralization of fertilizer production has had the
effect of reducing costs to the central government and placing some of
the burden on the rural areas which provided part of the necessary
financing. The policy of small-plant construction was formulated in
order to utilize local resources to an increasing extent and to relieve
the transport system of as much fertilizer material as was feasible.
Their construction involved the use of equipment manufactured in
more or less centralized workshops and the services of technicians
from elsewhere, but once the staff was trained and the plant started up,
the new production facility was expected to be run by local people, us-
ing local raw materials.

The proper choice of raw material is a critical factor in minimizing
the burden on the transport system and maximizing the use of local
resources. Consequently, the small-scale fertiizer plants have been
designed for different raw materials such as coke, brown coal, coke
oven gas which were the traditional raw materials in the late fifties
and early sixties. Most of the early small plants were designed to use
coke. This was a result-of the rapid proliferation of local coke ovens, a
movement which at the time was tied in with the local manufacture of
iron and steel. However, the design has been modified to accommodate
high-quality coal, as well as coal powder and low qualities of coal avail-
able in the South. Without these design changes, the small plants
would have become dependent on raw materials from the outside with
increased production costs as a consequence. The rapid development of
the petroleum industry is once more changing the raw material situa-
tion. A number of small-scale fertilizer plants located near refineries
are now contemplating the switchover to petroleum feedstock.

The choice of raw material has consequences for the investment costs
and production costs. It appears-in the absence of petroleum feed-
-stock-that coke would give the lowest investment per ton of finished
product. A plant producing 2,000 tons of ammonia or 8,000 tons of
ammonium bicarbonate per year would require an investment of 295
yuan per ton of finished product if based on coke. The investment per
ton would be 388 yuan if the production was based on brown coal.
See table 5 for further information on raw material and fuel con-
sumption, number of workers and production per worker in small-
scale plants of different sizes and using different raw materials. This
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information is taken from a handbook on industrial planning, pub-
lished in 1963 but mainly based on figures relating to the situation in
early 1958.

TABLE 5.-PRODUCTION OF NITROGEN FERTILIZER (NHHCO3) IN SMALL SCALE PLANTS

Fuel con- Invest- Produc-
Annual sumption Number ment tion per

produc- (coal) of total Per Per worker-
Raw material (type) Amount tion tons workers million ton worker tons

Coke (tons) -3,400 8, 000 3, 300 193 2.36 295 12, 228 41
Coke (tons) -16, 000 40, 000 17, 400 327 9.54 239 29,174 122
Brown coal (tons)- 9,200 8, 000 3, 300 193 3.10 388 16,062 41
Brown coal (tons) - 36, 400 40, 000 14, 500 420 11.96 299 28, 476 95
Coke oven gas (cubic meter

per hour) -3,000 40, 000 7, 300 430 10.46 262 24, 326 93
(Coke oven gas refrigerated

cubic meter per hour) 6, 000 40, 000 4, 400 400 10.46 262 26,150 100

Source: Site and transport planning for industrial enterprises, China's Industrial Publishing House (compiled by Peking
Industrial Construction Planning Bureau, Ministry of Construction and Engineering), Peking, January 1936 (Ist edition).

The Chinese planners quickly realized that the very small plants
were uneconomic, even if all external benefits were considered, and
are consequently not included in this handbook. The figures still show
that the economies of scale are not unimportant for the larger plants.
The investment figure drops from 295 yuan per ton for a plant pro-
ducing 8,000 tons of ammonium bicarbonate to 239 yuan per ton for a
plant producing 40,000 tons per year-if production is based oln coke.
The figures are 388 yuan and 299 yuan respectively if production is
based on brown coal. Investment figures for process industry for
plants sized with a ratio of 1: 5 would in other countries usually dif-
fer much more than the Chinese figures given here. There are two pos-
sible, not mutually exclusive, explanations for this. First, the pricing
of the equipment for plants of different sizes may have been done in
such a way that the small plants are subsidized. Second, the engineer-
ing and construction enterprises may in the past have been less able
than their counterparts in Japan, the United States, and Sweden to
utilize the inherent economies of scale in process industry. Such a fact,
if correct, would then clearly have helped to tilt the balance towards a
choice of producing chemical fertilizer in relatively small plants.

The rather small differences in investment per ton of finished prod-
uct for plants of different sizes are further evidenced in the manufac-
ture of ammonium sulphate. 13 The figures show that the investment
per ton drops from 360 yuan for a plant producing 7,600 tons to 235
yuan for a plant producing 210,000 tons per year. The ratio for invest-
ment costs per ton is 100: 65. There can be no doubt that the ratio
for process plants with a production capacity range of almost 1 to 30
would have been much greater in any other industrialized country.
These figures relate to the early sixties and by necessity reflect the
conditions of the industrial base which existed in China at the time.
However, it may be safe to assume that China's capacity to manufac-
ture large high-technology process plants in the early sixties and even
later has been rather limited and that this continues to be at least

13 Site and transport plannIng for Industrial enterprises. China's Industrial Publishing
House. (Compiled by PekIng Industrial Construction Planning Bureau, Ministry of Con-
struction and Engineering), Peking, January 1963 (first edition).
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partly reflected in high prices for domestically manufactured process
plants. It must be relevant to find out the relation between investment
cost and production costs. Relatively little information is available,
and fragmentary information from a small plant visited by the author
on two occasions-in December 1971 and July 1973-has been used
here as an illustration. The figures relate to a small plant with a
designed capacity of approximately 12,000 tons of ammonium bicar-
bonate. Actual production was slightly less-11,000 tons in 1973. Ex
factory price is 150 yuan per ton. Total coal consumption was reported
to be 9,000 tons at a price-of 25 yuan per ton. (Coal is supplied at a
state unified price of 17 yuan plus transportation costs.) Electricity
consumption has been estimated and costs calculated at the reported
.price of YO.09/kWh. Number of workers and average wage level were
reported as well as tax and profit rates. These cost components cover
57.3 percent of total production costs calculated as production times

-ex factory price (equals transfer price). The remaining costs, which
mainly cover depreciation and maintenance and most likely capital
charges, amount to 42.7 percent, which equals 25 percent of a total
investment cost of 2.8. Consequently, costs relating to the investment
consist -of almost -one-half of total costs for the standard size small
nitrogen fertilizer plants.

There are a number of economies of scale. First, the number of work-
ers and employees increases much more slowly than the size of plant.
See the earlier information in table 5. The thermal balance can more
easily, at least in theory, be improved in large plants, thus lowering
coal consumption. If investment costs per ton of finished prod-
uct can be reduced, this also has an immediate impact on production
costs. As argued earlier; pricing of equipment is such that production
cost savings due to the size of plants are considerably less than would
be-in other industrialized countries.

TABLE 6.-ESTIMATED PRODUCTION COSTS IN SMALL-SCALE NITROGEN FERTILIZER PLANTS I

Amount Percent

1. Coal: 9,000 tons x yuan25.00 225, 000 13.6
2. Electricity: 4,000,000 killowatthour x yuanO.09 installed capacity: -1,000 killowat - 360, 000 21.8
3. Wages: 285 x yuan45 plus 25 percent -160, 000 9.7
4. Tax: 3 percent of yuanl,650,000- 50, 000 3.0
5. Profit: 8-10 percent of yuanl,650,000 -150, 000 9.0

Subtotal 945,000 57 3
Remaining costs: Depreciation; capital charges(?), maintenance (25 percent of

2,800,000) -705, 000 42.7

Total production costs -1, 650, 000 100.0

I Example from Lin County, Honan Province: Installed capacity-3,000 tons of synthetic ammonia per year, 12,000 tons
of ammonium bicarbonate; actual production-1l,000 tons of ammonium bicarbonate; price-yuansl50 per ton; produc-
tion va!ue-yuanl,650,000 per year; total investment-yuan2,800,000.

However, there can be no doubt that economies of scale play a role.
For example, the plant for which production costs are exemplified in
table 6, was, at the time of the author's last visit, scheduled to undergo
an expansion, which would raise the annual production of ammonia
from 3,000 tons to 5,000 tons and the designed production capacity
for ammonium bicarbonate from 12,000 tons to 20,000 tons per year.
Total investment costs for this expansion was reported to be approxi-
mately 700,000 yuan. Further, it was reported that production costs
would be approximately 135 yuan per ton after the expansion, a reduc-
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tion which appears to result from the reduced costs for depreciation,
maintenance and capital charges. A still larger ammonium bicarbonate
plant in Shanghai in 1971 reported a total investment cost of approxi-
mately 8 million yuan for a plant producing 60,000 tons of ammonium
bicarbonate. The production costs were then around 90 yuan per ton.
These figures clearly indicate that the economies of scale are more
important for production costs than has been revealed by the industrial
handbook figures of the early sixties.

Investment costs have important consequences for production costs
which was shown earlier. How do the small plants compare with the
imported ones in this respect? The average price for one of the 1.000-
ton-a-day ammonia plants is $36.3 million. If this amount is converted
into Chinese currenev at the official rate of exchange and calculated
per ton of nitrogen, the cost would be 322 yuan per ton. The corre-
sponding cost for a 2.000-ton ammonia plant of the late fifties would
be 1.740 yuan per ton and for a more recent, modified plant with the
designed capacity of 5.000 tons of ammonia per year, 1,030 yuan per
ton. It must be remembered that the cost, recorded for the foreign
plants does not include site construction and certain peripherals which
are included in the domestic alternatives. Additional cost for the
imported alternative may be estimated to be in the region of 80 percent,
leading to a total investment cost of approximately 575 yuan per
ton nitrogen, compared to 1,030 yuan per ton for the best small-scale
alternative. With limited foreign exchange earnings this difference
may have been compensated for through the existing plan prices.' 4

It must be noted that the plant equipment and technology now
imported not only leads to considerably lower investment costs per
ton of nitrogen (at an official rate of exchange) but also enables lower
production costs through a drastically reduced consumption of electric-
ity which has a high price in China. The uncertain factor is the cost
of petroleum feedstock which in the past has been priced considerably
higher than the equivalent amount of coal. If this price differential
for raw material, reflecting raw material scarcity, is maintained, the
costs for the finished product may differ less 'than expected.
TABLE 7.-COMPARISON OF INVESTMENT COSTS IN INDIGENOUS SMALL-SCALE AND IMPORTED LARGE-SCALE

NITROGEN FERTILIZER PLANTS

Plant production Nitrogen Investment

Total
Content Plant (People's Investment per ton nitrogen

Origin Product Amount percent Amount (million) yuan) (People's yuan)

Foreign - Urea ----- 480, 000 46 220, 000 (1) - 322 (excludes site constructions).
Chinese - NHIHCO3. 8,000 17 1,360 -2.36 1,740 (includes site construction).
Chinese ----- NH4HCO5 120,000 17 3,400 -3.50 1,030 (includes site construction).

' $36,300,000 equal Yuan 70,800,000. According to an estimated average exchange rate of 1.95 RMB to U.S. $1.00 (June
1974).

2 Modified.

This very tentative reasoning indicates that in the past, with limited
foreign exchange reserves to buy foreign technology and very limited
domestic capability to build large fertilizer plants at low costs, the
small-scale fertilizer plants have been a good alternative in providing

' It should be pointed out here that we do not know the exchange rates used by planning
agencies In order to decide plan prices for Imported machinery, equipment, and complete
plants. It has been assumed that the earlier prices for domestically manufactured plants
are plan prices.
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nitrogen fertilizer. Further, it is not likely that the small-scale fer-
tilizer plants will be closed down in any larger numbers, as the fertil-
izer they produce is still needed. And it is even likely that a number of
small plants will continue to be built in areas where favorable condi-
tions exist.

For a final comparison it may be useful to look at the alternative of
providing 3,000,000 tons of synthetic ammonia-in 1,000 small units
with the alternative of manufacturing the same amount in 10 large
imported or domestically fabricated plants. The small-scale alterna-
tive makes it possible to distribute the effects of industrialization much
more widely through location of plants in almost half of the county
capitals all over China. Distribution of the product can then be car-
ried out by local means of transportation and no elaborate distribution
network is required. Further, sources of technology are domestic, and
equipment has been manufactured in province-level or lower-level
enterprises. Consequently, this kind of expansion of nitrogen fertilizer
production has required very small amounts of foreign currency. The
small size of the plants and the relatively low investment sums in-
v olved have made it possible to encourage some of the communes which
were to benefit from the supply of fertilizer to partly finance the plants
through contributions from their accumulation funds. Employment
considerations are also important. The small-scale alternative provides
employment for approximately 250,000 people against roughly 2,000
in the large-plant-alternative. As a result, China has trained a large
number of technicians and workers in relatively advanced industrial
skills. This trained labor force is now an industrial asset in itself but
is also an important force in changing the mentality in the rural areas
where traditional attitudes have to be changed. Moreover, the large
number of small plants has required the plants and the industrial
bureaus concerned to build up a substantial foundation of organization
skills which has relevance not only for fertilizer production but also
for any other advanced economic and industrial activity.

An attempt to list the different characteristics for the two main
alternatives in providing chemical fertilizer to agriculture in China
is recorded in table 8.

TABLE 8.-DEVELOPMENT STRATEGY CHARACTERISTICS-NITROGEN CHEMICAL.FERTILIZER

Alternative 4 Alternative 2-3

Production volume (synthetic am- 3,000,000 tons -3,000,000 tons.
mania).

Number of plants- 1,000 units -10 units.
Production capacity (synthetic am- 3,000 tons -300,000 tons.

monia).
Locati'on---------------Small towns-----------Cities.
Distribution -Factory depot and horsecart - Distribution netowrk (railway and truck).
Technology source- omestic- Foreign.
Engineering -Provincial -Foreign/national.
Foreign currency consequences - Low import -High import content.
Resource mobilization effect - Considerable -Negligible.
Construction period --- - Short (I yr) -Long (several years).
Total employment (factory) - 250,000 -2,000.
Training:

Technical skills -Significant
Organization skills - Significant

Relative production costs (en Higher
factory).

Capital/output ratio -Higher
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All positive factors. mentioned above have to be weighed against
the disadvantages of higher investment costs per unit of finished
product and higher production costs. Available information indicate
that the Chinese planners have made a good choice in the past. Hovw-
ever, they have never argued that small-scale plants should be an aim
in itself. It now appears that the conditions are changing and that
the time has come to emphasize fertilizer production in units which
are, in industrialized countries, calculated to be more economic. Nitro-
gen chemical fertilizer production thus provides an example of a
sector where the two-leg policy has worked and where a new industrial
strategy is gradually taking its place.

Cement

The annual production of cement is estimated to have more than
doubled in the period 1965-73 and now stands at an estimated 38
million tons.'5 The share coming from small, rural plants has during
the period increased from roughly 35 to 50 percent. See table 9.

TABLE 9.-ESTIMATED PRODUCTION IN SMALL CEMENT PLANTS IN CHINA I

Small share Yearly small increase
County Total

Number of coverage estimate Total Total
Year end plants (percent) (tons) (Percent) (tons) (Percent) (tons)

1959 --------------------------- - -14 ------------------
1960-~

1965 -200 - 15.10 6 5.10 - -

1970 -625. 10 40 '10.10 1I ---

1971 -1,800 60 6 29 10 44 6 13.10 30 6 3.10
1972 - 2,400 70 635.10 48 e 17.10 31 54. 10
1973- 2,800 80 5 38.10 50 519.10 12 5 2. 10
1974--------------------------------------------- - - - - -- -----

I This information is based on figures and percentages which at various times have been published by Chinese news
media but are somewhat ambiguous. The author's estimates which are discussed in his forthcoming monograph on rural
industry are supported by research being carried out independently in Scandinavia. See Larsen, Kjeld: China's Regional
Industry (in Danish), Forthcoming report, to be published by the Institute of Development Research, Copenhagen.

Three basically different technologies (dependent on size) are used
for the sintering process which is the core process in the manufacture
of cement: rotating horizontal kilns, vertical shaft kilns, and ground
level chambers. Some of the characteristics of the different kiln types
are given in table 10.

TABLE 10.-TYPES OF CEMENT PLANTS

Plant size
Level (tons per year) Technology Mode of operation

Nation/province - >150,000 Rotating kiln(s) -Continuous.
Region/county -10-000-50, 000 Vertical kiln(s) -Do.
County- <15,000 Ground-level- Intermittent.
Commune -200-5,000 Vertical kiln -Do.

The development of the Chinese cement industry in recent years
differs from the development of small-scale nitrogen chemical fertilizer
in several important respects. The average size of nitrogen plants has

15 See table 9.
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increased considerably since 1965, while the average size of the small
cement plants has decreased quite considerably. There are a number of
reasons for this. First, the present economies of scale probably play
a more important role in the manufacture of nitrogen fertilizer than
in the manufacture of cement. Second, it is easier to control the
quality of cement in a small primitive plant than in the manufacture
of nitrogen fertilizer. Third, much of the investment for the very
small cement plants has been accomplished with scrap and idle equip-
ment with very low opportunity cost. The same approach is ruled out
for chemical fertilizer plants. Having used such equipment, the total
investment costs have been calculated in a different way and are con-
sequently lower than they would have been if the needed equipment
had been delivered from state-owned engineering enterprises supply-
ing equipment at unified plan prices. Finally, it appears that localities
(collective units at county level and communes) have been given a
relatively free hand in setting up their small cement plants and that
no strict national supervision like the one for small chemical fertilizer
plants has been enforced. It should also be noted that most of the
very small cement plants are probably owned by people's communes
They are run intermittently and serve only a small localized demand.

What are then the main reasons for the rapid proliferation of the
small and very small cement plants which apparently still continues?
Meeting a local demand with a production based on local resources
may be important. However, it is likely that the training objective
sometimes is more important than the objective of increasing produc-
tion through setting up the numerous very small plants. First, large
rural plants require already trained personnel when they start pro-
duction. Such personnel can be trained in small and very small plants
and later transferred to the bigger plants-still in rural areas. Second,
the cement plants may be one of the categories of industrial enterprises
where rural workers can be trained in industrial discipline and orga-
nization at low costs. Finally, it should not be ruled out that many
of the very small plants should be seen as preinvestment studies in
finding out if local resources and other conditions justify the setting
up of production on a larger scale.

Nitrogen chemical fertilizer is produced with the sole objective of
providing agriculture with more fertilizer inputs. This statement
overlooks the fact that relatively small amounts of synthetic am-
monia, which is the intermediate product, is being used for other
industrial purposes. However, cement is used in rural areas as well
as in cities. This characteristic may have influenced the proliferation
of the small cement plants. The reasoning -would then be as follows.

The rural demand for cement has in the past partly been met by
deliveries from urban-based cement plants. As a consequence of
increased self-sufficiency in rural areas, production in urban places
which was previously allocated for rural consumption has now to a
considerable degree been reallocated for urban projects. Consequently,
the expansion of the rural cement plants have partlv had the effect
of making more cement available for urban projects without cor-
responding investments in the urban-based sector of the cement in-
dustry. Most of the small cement plants have been built by counties or
people's communes which have raised funds, procured equipment
locally, and trained technical personnel locally.

51- 174 0 - 75 -28
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The industrial handbook referred to above also lists investment costs
for cement plants of different sizes. The investment cost is reported
to be 1.2 million yuan for a plant with designed annual production
of 32,000 tons, which is the standard design for the small cement plants
in the same way that the 3,000 tons of synthetic ammonia plant is the
standard design for the small nitrogen fertilizer plant.16 This gives an
investment cost of 37.5 yuan per ton. The larger plants with rotating
horizontal kilns give investment costs of 19.5 yuan and 17.6 yuan per
ton for plants producing 492,000 and 709,000 tons per year respectively.
See table 11 for further information. It should also be noted that the
large plants usually produce cement of higher quality and that the
product in the larger plants is likely to be of a more even quality.

What consequences do the different investment costs per ton of
cement have on the costs of the finished product. The pricing of cement
is dependent on what purpose it is used for. The ex factory price is
around 70 yuan per ton when taxes and planned profits are included.
If depreciation and maintenance charges and possible capital charges
are calculated at 25 percent of the investment costs, this would then
amount to 9.4 yuan per produced ton in the 32,000-ton plant and 4.4
yuan for the largest of the two mentioned plants using rotary kilns.
There, are of course other economies of scale. The wage costs are be-
coming relatively less important with increasing plant size. Coal
consumption per ton of cement does not differ significantly for plants
of different sizes, and there is no reason to believe that electricity con-
sumption would be significantly higher per ton of cement in a small
plant compared with a big one.

It should be noted that investment costs per ton of cement differs
much more widely between large and small plants than was the case
for plants producing ammonium bicarbonate and ammonium sulfate.
This fact should be seen as an indication that the Chinese engineering
industry at an early stage was able to make use of the economies of
scale inherent in the plant manufacture. An obvious explanation for
this is that the production technology required for the manufacture
of cement plant equipment is much simplier than nitrogen fertilizer
plant equipment, even for relatively large plants.

TABLE 11.-PRODUCTION OF CEMENT IN PLANTS OF DIFFERENT SIZES

Coal
consumption Produc-

Annual Per Em- tion por
produc- Num- Cement Total ton ploy- Investment Per Per workor

Type of kilns tion ber quality (tons) (kg.) ment total ton worker (tons)

Vertical - 32, 000 2 400 7.6 238 358 e*1 2. 10 37.5 3, 350 89
Rotary - 492, 000 2 500 126.0 256 810 ev9.6.10 19.5 11, 850 607

Do - 709,000 3 500 168.0 237 972 Ov12.5.10 17.6 12,860 729

Source:Site and transport planningfor industrial enterprises; China's Industrial Publishing House (Compiled by Peking
Industrial Construction Planning Bureau, Ministry of Construction and Engineering) Peking: Jan. 1963 (1st edition).

la Investment cost reported when visittng small cement plants In 1971 and 1973 Indicate
that costs for the 32,000 tons per year plant may be slightly lower than the figures quoted.
Coal consumption per ton cement does not differ significantly for plants of different sizes.
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When deciding location, size, and technology for the cement plants
it appears that transportation costs are much more important than in-
vestment costs per ton of finished product. That is to say that economies
of scale due to reduced investment costs per ton of cement for large
centrally located plants rarely compensate for the increased trans-
portation costs in comparison with widely distributed smaller plants.
Production costs depend on the efficiency of the plants, and many of
the small plants are initially much less efficient than the larger plants.
However, because of lumpy character of the large plants, the demand
may not immediately match the production capacity. A lowered utili-
zation of capacity would then immediately lead to higher production
costs.

Local manufacture of cement can, according to available reports,
be achieved in a small plant of standard design with a capacity of
32,000 tons per year at approximately 40 yuan per ton. A substantial
number of China's more than 2,000 counties have all the necessary raw
materials for producing cement. And press reports from China now
mention that small cement plants have been set up on 80 percent of
all counties. There can be no doubt that the high transportation costs,
in the absence of railways or waterways, has been a significant factor
in the Chinese emphasis of local manufacture in relatively small plants
where the plant capacity has been chosen in order to match the market
requirements of a county or part of a county.

To understand this fully, it is necessary to look more deeply into
the question of transportation costs. The transportation system is,
compared with industrialized countries, underdeveloped in many parts
of China. Railway transportation or cheap water transportation is
not generally available. A majority of the more than 2,000 counties
have to rely on small lorries, horsecarts, or still more primitive means
of transportation. The relative transportation costs in the early 1960's
in Hopei Province, where Peking is located, are given in table 12 below.
The apparently high plan costs for transportation by lorry may reflect
the use of small capacity vehicles, poor roads, and expensive main-
tenance.

TABLE 12.-TRANSPORTATION COSTS IN HOPEI PROVINCE

Yuan per ton-
kilometer Rate

Railway - ------------------------------------------------- 1 0.01 100 km cola.
1.015 100 km pig iron.
0.017 100 km cement.
0.018 100 km steel.
0.027 100 km steel products.
0.045 100 km tertilizer.

Lorry 0.24 Flat rate.HIorsecart - --------- --------- 0.41 11-15 km.

The influence of transportation costs can more easily be under-
stood by looking at two different alternatives for meeting an assumed
annual demand of 32,000 tons in each of nine counties. It might be
assumed that an average region with nine counties would cover
approximately 22,500 km2 . The general policy today is that each
county-where raw materials are available-should have its own
cement plant. The centralized alternative would be to build a rotary
kiln plant producing 9 x 32,000 tons annually. To minimize transporta-
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tion costs this would be located in the center of the region. See figure 2.
The average 'increased transportation distance (alternative 1 for

sending cement to the county centers before redistribution would be:

4X50+4X70
=53 km

9

Figure 2. Alternative distribution patterns for the manufacture of cement-
large-scale versus small-scale plants.
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In the absence of cheap railway or waterway transportation the

cement produced centrally should be manufactured at a cost which is

at least: 53 X YO.24 = Y12.70.
The cost is lower than for cement produced in the county centers if

transportation takes place with lorries. If transportation is carried

out with horsecarts the transportation cost of the central plant must

be lower in order to compete with cement produced locally in the

counties. This transportation cost must be at least: 53 x YO.41 = Y21.70.

It is likely that the cost difference between big rotary kilns and

small vertical kilns is not sufficiently big for centrally located plants

to be built for meeting the counties' need for cement, particularly

when other factors favorable to the smaller local plants are also taken

into consideration.
However, it should also be noted that cement produced in small

local plants must be consumed locally if the above reasoning is to be

correct. It further assumes that the influence of transportation of raw

materials should be neutral. And it should be remembered that the

quality in terms of strength of the locally produced cement is lower

than cement produced in large rotary kilns. Furthermore, the quality

of the locally produced cement is, on the whole, likely to be uneven.

This leads to the conclusion that the localities will have to "import"

cement of higher qualities for certain projects where the higher Qual-

ity is required.
It is apparent that once a county center is reached by railway, the

transportation costs no longer provide the same justification as be-

x x x

x x x

x x x
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fore for building small local plants. However, the investment
cost per ton of cement may still be lower than for big plants if idle
equipment with low opportunity cost can be used. Aside from trans-
portation considerations, the impact on employment and industrial
training may have been considered to be very important in the regional
context.

The scanty statistical information available indicates that the pro-
duction of cement in small-scale plants in China has increased from
roughly 5 million tons in 1965 to approximately 19 million tons in
1973. Consequently, the total increase in the small-scale sector amounts

-to 14 million tons. A small plant producing 20,000 tons per year em-
ploys around 200 persons. The total increase in industrial employment
in small-scale cement plants would then correspondingly be at least
140,000 persons. A substantial number of rural plants are smaller and
more labor-intensive than in the example cited here.

Thus, it can be safely assumed that the total direct employment
effect from rural cement plants (manufacturing only) would amount
to at least 250,000. This number is at least 10 times higher than employ-
ment in a small number of modern large-scale cement plants producing
the same quantity of cement using a rotating kiln with an annual ca-
pacities in the range 150,000-600,000 tons.

There are other important labor force considerations aside from the
employment effect. First, a large number of people are being trained
in industrial process technology. Second, a sizable number of people
have, inside production units, received training in organizational
skills. A smaller but still sizable number have been trained in adminis-
trative skills related to the procurement of machinery and raw mate-
rials, distribution of products and coordination with other industrial
units.

THE INTEGRATED APPROACH

Rural industrialization is not pursued as a policy in isolation. It
should be seen as the outcome of a combination of strategies-for vari-
ous industrial sectors on one hand and for integrated rural develop-
ment on the other hand. Industrial sector strategies aimed at expand-
ing the lower end of the spectrum can be nothing more than part of an
overall policy to develop rural areas. The sector strategies usually
cannot operate in isolation, as they are dependent on demand and re-
sources which are influenced through rural development. However,
the industrial sector strategies may lend a strong support to integrated
rural development programs.

The development of rural industries is a function of both demand
and availability of local resources, where it is generally easier to in-
fluence the former than the latter. Rural industry in China can be
categorized as backward linkage industries meeting a demand for
agricultural inputs, and consumer goods, and forward linkage indus-
tries being mainly based on locally available physical and human
resources. See figure 3. The backward linkage industries, of coures, re-
quire local human resource but are initially very dependent on external
technological and financial resources.

Rural industries with backward linkages to agriculture usually
cannot be introduced until changes in agricultural technology create
the demand for industrial input. Forward linkage industries are often
dependent on supplies arising from increased agricultural production.



Figure 3. Model of a rural industrial system in China. 
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Furthermore, the demand for many industrial products will be lim-
ited until there is a general increase in the purchasing power of the
locality. This is in most places-at least initially-almost totally de-
pendent on increases in agricultural productivity. In sum, rural in-
dustrialization can progress only gradually and must be closely
integrated with the overall planning of the localities.

Figure 3 illustrates the flow chart for a county or a locality which
is well endowed with natural resources including coal, iron ore, and
limestone. In such a locality the industrial activities can be divided
into five different components. The first is the heavy small-scale in-
dustry which includes what the Chinese often term "five small indus-
tries". These supply energy, cement, chemical fertilizer, iron and steel,
and machinery, 1 7 which directly or indirectly provide agriculture
with the inputs which are necessary for raising the productivity. These
plants are usually run by the county.

The second component is various resource-specific industries which
may provide raw materials such as coal, iron ore, limestone, and
other minerals to the "five small industries" or to larger national
enterprises. It is evident that the resource base-location, size, and
quality-decides to what extent small-scale industries can be set up.
Economies of scale and the development of the transportation system
are other important factors-as exemplified in the earlier section dis-
cussing local manufacture of nitrogen fertilizer and cement.

The third and fourth components of industrial activity in a county
both belong to light industry. The main responsibility of this sector
is to process agricultural and sideline produce and to provide the
locality with some of the needed consumer goods. This may include
flour milling, oil pressing, cotton ginning, et cetera, as well as manu-
facture of textiles and shoes, household goods of porcelain and metal,
canned fruit, and so on. Light industrial enterprises are found at
county, commune, and brigade levels.

The fifth component, the farm machinery repair and manufacture
network, produces simple farm implements, tools, and also heavier
equipment. Of primary importance is the repair and maintenance
of farm implements and machinery in order to sustain a high rate
of machinery utilization. Therefore, the repair and manufacture net-
work has a three-tier structure where, in principle, each brigade and
each commune within a county should have its own unit. Naturally,
the smallest units are run by the brigades, medium-sized ones by the
communes, and the relatively large units by the county. The goal is
to develop a clear division of labor among units at different levels.
The brigade units should engage in simple repairs and manufacturing.
The commune units should be able to carry out more complex repairs
and also manufacture heavier equipment. The county stations should
be able to carry out the repairs of any complex for machinery being
used within the county and also manufacture a substantial proportion
of heavy equipment to be used in agriculture or in the units of the
repair and manufacture network.

The Chinese planners have attempted to use the demand arising
from a modernizing agriculture to create backward linkages--in a

1 These and many others were the mainstay of the Great Leap Forward when China
attempted to mobilize her abundant manpower resources and utilice local raw materials to
simultaneously boost production in almost all Industrial sectors.
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rural context-for almost all of the important inputs required by
agriculture.

Some of the backward linkage industries, such as cement and chem-
ical fertilizer, are justified because of the existence of local raw ma-
terial resources. However, their development has not been triggered
because of existing local resources but because of a demand caused
mainly by changes in agricultural technology, and they almost com-

pletely lack justification without local demand.
Mechanical inputs are manufactured in county-, commune-, and

brigade-level units where the activity at brigade level usually coD-

sists only of a couple of blacksmiths using a few pieces of relatively
simple machinery. Chemical inputs are usually produced in county-
level enterprises even if mixing and simple phosphate fertilizer pro-

duction may be found in commune-level enterprises. The manufacture
of consumer goods is carried out at all three levels but more complex
products (e.g., molding of plastic sandals) only in county-level units.
Processing of agricultural and sideline produce is mainly carried out
by brigades and communes. Forestry-based and mineral-based in-
dustry is generally carried out by brigades and communes, depending
on the resource base, the manpower situation and the technology
utilized. Handicraft industry is found at commune, brigade, and
household level. All this relates to industry in rural areas proper,
and the situation may be quite different in near-city locations.

Rural industries generally serve a small market, the size of which
varies with the level-brigade, commune, county, or region-where
the enterprise is found. Through choice of enterprise size and manu-
facturing technology it has been possible in many industrial sectors
to transfer industry into rural areas and manufacture economically
to meet a local demand, if all externalities are considered. Further,
size of enterprise and technology is closely related to the control-
initiative level and many localities-communes and counties-are al-
ready being drawn into subcontracting and manufacturing export
items, thus also meeting an external demand. This is particularly true
for rural industry in near-city locations.

It appears that the Chinese planners are now guided by a con-
viction that most of the facilities for economic and social activities
in rural areas can be provided most effectively and economically when
they are clustered in space so as to take advantage of interdependence
in their functions and use.

To fully understand the financial implications of an integrated
approach to agricultural development and rural industrialization, it

may be advantageous once more to look at the diagram (figure 3),
which shows the commodity flow between industrial components and
agriculture. The figure also shows which economic units at county
level control the various parts of the economic system. The county
agricultural-industrial system should be seen as one fuctional organi-

zation with a number of subdivisions. All the different units must
not necessarily operate with a surplus. The farm machinery repair
and manufacture network usually operates with little or no surplus.

The command or control of the operations of the enterprises does not
lie within the single units but is vested in the production command of
the county (left top of the figure). Under its direct control are the
various economic bureaus-industry bureau, farm machinery bureau,
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agriculture and forestry bureau, water and electricity bureau, et cetera.
The overall productivity of the system depends, aside from capital ac-
cumulation, on technology improvements in agriculture and industry.
So it is natural to find that both industrial and agricultural extension
are under the science and technology group, which is a subgroup of
the production command.

CONCLUDING REMARKS

The development of the lower end of the industrial spectrum in
various sectors has made it possible to locate industries in rural areas-
in near-city locations as well as in rural areas proper. The sector stra-
tegies are naturally undergoing constant changes due to changing
internal and external conditions. Consequently. the lower end of the
industrial spectrum is expanding rapidly in some sectors, while it is
contracting in others, thus influencing the rural industrial system.
Integrated rural development, on the other hand, includes rural indus-
try only as one component of many instruments where improved
public health, education, introduction, of agricultural technology
all contribute to achieving policy objectives. such as increased gainful
employment, increasing productivity and reducing differentials be-
tween urban and rural areas.

The justification of rural industrialization is economic as well as
political. Economic growth may, however, in the short run have been
sacrificed because of the need to transfer technical, financial, and plan-
ning resoirces to rural areas in order to start rural industrialization
programs. In the long run, however, rural industrialization is likely to
contribute to a more rapid economic growth than would otherwise
have been possible. First, a decentralized pattern of urban develop-
ment is likely to lead to a less capital-intensive expansion of industrial
growth, which is better adapted to prevailing factor availabilities and
relative factor prices. Second, if a majority of the rural population,
through integrated rural development, might be persuaded to remain
in villages and expanding county capitals, less investment for expand-
ing large urban centers will be necessary. Third, rural industrializa-
tion provides the opportunity of simultaneously promoting agricul-
tural and nonagricultural elements in the same local areas. Non-
agricultural elements are just as dependent on a thriving increase in
farm output and income as the latter are dependent on them. Fourth, a
rural industrialization which has a strong core of local engineering
enterprises is likely to play an important role in any decentralized
industrialization policy.

An attempt is made to summarize the economic reasons into three
main categories-to reduce short- and mediurm-term capital require-
ments, to incorporate the economy of many locations into the long-
term planning, and to achieve resource mobilization.

The capital requirements are reduced in a number of ways. First,
capital expenditures needed for housing and infrastructure are likely
to be considerably lower in rural areas than in urban areas. Second,
rural industries will in many cases reduce transportation costs, the
high transportation costs being partly a reflection of capital scarcity
affecting the transportation sector. Third, as almost all equipment and
machinery in small plants can generally be produced within the coun-
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try, the requirements for foreign exchange are reduced. Fourth, capi-
tal savings may also be achieved if the economic lifetime of "obsolete"
equipment from plants in the modern industrial sector can be extended
through use in small- and medium-sized enterprises. Fifth, local small-
scale mining and other industrial activity can sometimes be carried
out with lower capital per output ratio than in big units. Sixth, the
shorter gestation period for a number of the small-scale plants also
has an important bearing on capital requirements.

The development of small-scale industries is similarly of importance
for long-term planning. First, industrial bases can be located and
gradually developed where the potential demand is and where the raw
materials are. Second, they enable a domestic engineering industry
and design capability to gradually develop, which is likely to lead to a
higher utilization of plant capacity in the machine-building sector
than would otherwise have been possible. Third, skill formation takes
place within local industrial systems and can first adapt to future
local needs and later to the future needs of the modern industrial sec-
tor. Fourth, the industries become complementary and interrelated
and can be used for large-scale subcontracting. And the system char-
acter facilitates the multipurpose utilization of human and physical
capital which may reduce the influence of bottlenecks.

Resource mobilization is another important area where the system
of small-scale industries play a role. First, the local character and
extensive local control is likely to induce investment, particularly for
commune- and brigade-level enterprises, and thus tap local savings
arising from increased agricultural productivity which might other-
wise have been consumed. Second, the existing wage differential be-
tween cities and countryside can be utilized, through subcontracting,
in order to reduce cost and thus increase investible profits. Third, the
lower average wage level in the rural industrial sector might be an
important factor in controlling the rate of increase of the wage level
in the modern industrial sector.

The principles of rural modernization and rural industrialization
were spelled out early, but China had to carry out a considerable
amount of experimentation in finding the appropriate forms of imple-
mentation. There has not always been a concensus on what the rural
modernization and rural industrialization policies should be, and the
Cultural Revolution which started in 1966 is, in many ways, a new
starting point for more active rural policies which were first initiated
in 1958. Although the principles of rural industrialization today are
the same as or similar to those of the Great Leap Forward period,
there are also distinct differences. This paper has almost exclusively
dealt with the present stage of development of rural industries in
China. However, one basic difference, which must not be forgotten, is
that rural industrialization today does not aim at rapid transfers of
manpower from agriculture to industry, which was the case in 1958.
Many development economists have in recent years tended to assume
that China is achieving considerable employment generation in the
rural industrial sector. However, there is little evidence to support
this notion, and there is nothing to indicate that Chinese planners are
primarily aiming at this. Far more important is the objectve to achieve
a complementarity between agriculture and rural industry.



435

Finally, the encouragement of efficient and productive small-scale
industries in rural as well as urban areas has never been presented
as an alternative to the development of medium- and large-scale enter-
prises. They have always been seen as a complementary element in the
industrialization process. The experience of already developed coun-
tries suggests that a balanced industrial structure requires a consider-
able range of enterprises. The provision of a strong and viable devel-
opment basis in China for small-scale industries is likely to have
significant long-term economic as well as social advantages.
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THE UTILITY OF ALTERNATIVE STRATEGIC POSTURES
TO THE PEOPLE'S REPUBLIC OF CHINA

By ANGUS M. FRASER*

Utility: The ability of a good or service to satify human wants. It is not an
inherent property of things, but a relation between things and people, the
relation being one of desire.

Encyclopedia Britannica, 1973.

I. INTRODUCTION

This essay centers on the military segment of national strategic
posture in the People's Republic of China. While it is not an excursion
into formal economic theory, it does seek to determine the adequacy
of current and projected military forces in satisfying Chinese needs
(as seen by the Chinese) and to look for feasible alternatives that
might have greater utility. The massive internal functions of the
People's Liberation Army enter only implicitly, in the form of an as-
sumption that the leadership in Peking will not act consciously to
alter or reduce the PLA's overall function as described by Mao Tse-
tung: a work force, a propaganda force, and a fighting force.

Several basic assumptions and conditions underlying this essay
are set forth in the next section. This is followed by a general discus-
sion of the nature of war in the world today and a listing of major
Chinese experiences in conflict since 1949. Forces in being and
improvement plans are briefly described and related to operational
capabilities, with some comment by U.S. defense officials. There is
some consideration of several recent documents and an account of
certain significant political-military changes that bear on posture
decisions. Force characteristics and alternatives and the current condi-
tion and range of choices are then considered together to permit some
tentative judgments about perceptions, goals, and preparations in
the PRC, and the utility of alternatives to the existing strategic
posture.

This paper rests, necessarily, on the professional judgments of the
author. The nature of the approach, the limited availability of firm
data, and the hypotheses tested all militate against detailed documenta-
tion. The professional judgments on Chinese strategic policy have
been based on a review of the kinds of forces the PRC has developed
and maintained and the use to which these forces have been put.
From this assessment some central conclusions have been reached:

(1) A primary PRC objective has been adequate physical
security. Current and future requirements are primarily to be
prepared to meet substantial ground incursions from the Soviet
Union and to avoid Vietnam-type destruction of their industrial
and transportation systems.

*The author Is a retired colonel. u.S. Marine Corps, with long and varied military service
throughout area and extensive military planning experience.

(438 )
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(2) A secondary strategic policy objective is that of reasserting
territorial integrity over areas presumed to be integral parts of
China such as the Paracel Islands, Taiwan, and other border
areas. Controlled communication bv military action on territorial
issues characterized Chinese behavior in both Korea in 1950-53
and on the Indian border in 1962.

(3) A tertiary policy is that of extending Chinese power and
inflnence. Current]v the PRC views its neighbors not perceived
as threats as more cushions or buffers than targets. In the long
run the PRC would probably like to sit at the bargaining table
as equals with the United States and the Soviet Union. but they
appear to be patient and realistic about attaining this Asian and
global power status.

II. CONrIrTIONS AND ASSuMiJPTIONS

The attempt to assess the utility of alternative strategic postures
faces the problem of dealing with two variables that are implied in
the question, "utility for what ?" One line of inquiry should pursue the
comparative value of postures designed to serve an articulated and
defined set of goals and purposes. If the purposes and goals are not
clearly defined, the problem then expands to include an attempt to
determine, from what is perceived, what goals are being served and
whether some other posture might better provide the needed capa-
bilities. This examination of Chinese posture is overarched by the
question of affordability. What is the relationship between posture
and cost? Does the situation reflect primary policy judgments over
the types and numbers of forces that provide optimum support to
national standards, or is the posture the result of compromises with
the facts of economic life? Peking tells little that would encourage
firm opinions about these matters, so this essay will, whenever possi-
ble, take both approaches.

The range of strategic postures to which a nation might aspire
reaches from a passive, unarmed stance to one of massive global offen-
sive power. What is chosen is usually a synthesis of the nation's ambi-
tions or goals, its physical ability to produce the necessary numbers
and types of weapons, and the effect that the resulting array is seen to
have in the actual conduct of the nation's affairs. The question of
utility enters into this consideration. It is required to describe the
boundaries between sufficiency, or satiety, in certain types of capabili-
ties and the transition to additional capabilities. While significant
improvement in a pure defensive posture brings with it some increased
offensive capabilities, there is a substantial difference between this
phenomenon and deliberate choices that extend range and power well
beyond defensive perimeters. In the Chinese case the choice of goals
faces stringent limits imposed by a variety of attending circumstances.

The Chinese face the problem of deciding what useful results might
accrue from expanding forces of the types now visible or, alternatively,
from new levels of capability. It is difficult to envision any reduction
in forces; Peking's stated conditions for entering into discussions of
arms control or reduction make this approach unrealistic. The problem
is centered in the costs and benefits that would come from the move-
ment past the current position of uneasy deterrence of the superpowers
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to that of parity with them. If the Chinese recognize-and most
surely they do-that armed conquest is no route to security and pros-
perity, then its concern must be with the maintenance of that shield
behind which China must work out her massive other problems.

The nature of the impact of economic conditions and policies on
military programs is particularly important. Recently the Director
of the CIA appeared before the Joint Economic Committee of Con-
gress.' Some interesting information on comparative procurement
expenditures of the PRC, the United States, and the U.S.S.R. was
furnished. For 1973 Chinese spending on procurement was estimated
to be 27 percent of U.S. totals and slightly less than that figure as
compared to the U.S.S.R. Allowing for inevitable errors in our deter-
mination of Peking's actual program content and difficulties in costing
them, it is still inescapable that the PRC is not now engaged in
trying to spend its way to military parity. The amount of money
available for weapons procurement suggests that systems costs enter
significantly into Chinese strategic thinking. These general assump-
tions about conditions in the PRC will govern this examination:

First, the PRC does not have goals which are undesirable or
unattainable. There is a prevailing rationality that establishes
gross limits, at least in the short term.2

Second, there is a central strategy that supports the total view
of the world.

Third, despite the historical record of internal debate and com-
petition in military affairs, the leadership is capable of addressing
and isolating military problems in military terms. This does not
imply unanimity and the role of generations, experience, service
associations, and origins must be acknowledged. Nevertheless, the
concern here is over results.

Fourth, the PLA will be capable of satisfactory performance
of its traditional internal functions in tasks other than military
training, manning and garrisoning, and fighting. The work and
propaganda tasks prescribed by Chairman Mao will be fulfilled.

Finally, it is suggested that the PRC search for a strategic posture
that best serves its perceptions of the world and desire for movement
toward national goals will be shaped by these considerations and
conditions:

1. The imminence and character of a threat to some Chinese
interest.

2. Strategic and operational concepts that derive from ex-
perience and current perceptions, in a uniquely Chinese mix.

3. The state of China's military technology.
4. The availability of resources and the portion of them that the

PLA might claim and r eceive.
5. Alternative ways (other than armed force) of dealing with

a problem.
6. The risk involved in the perception by others of significant

expansion in capabilities of the PLA.

William Colby, Allocation of Resources in the Soviet Union and China, hearing before
Subcommittee on Priorities and Economy In Government of the Joint Economic Committee,
93d Cong., 2d sess., Apr. 12, 1974.

M Mao's injunction to "despise the enemy strategically and to respect him tactically"
seems appropriate here.
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In the real world of Chinese affairs, the most immediate and com-
pelling condition is the confrontation with the Soviet Union. Before
March 1969 there were frequent small border incidents, but the whole
problem between the two nations (which had been growing all along)
came to focus in the Ussuri River incident. This marked the beginning
of military actions that, at least in the Chinese view, responded to a
grave and imminent threat to national security.

In July 1974 a British newspaper 3put the Soviet strength opposite
the PRC at 49 divisions, 1,000 tanks and over 2,000 military aircraft.
Tactical missiles, in numbers unknown, have been reported by several
sources. It is logical to think that the Soviet Union counts in its forces
against the PRC as much of its strategic nuclear strength as could
comfortably be diverted from its posture vis-a-vis the United States.
The Chinese posture in the border areas will be discussed later to
illustrate some aspects of their thought on strategic matters.

Although some observers believe that war is imminent, some 6 years
have passed without large-scale outbreaks (although minor, Well-
controlled incidents persist). Since late 1973 there have been several
Peking statements and reports from Western observers in Peking that
the Chinese leadership sees the danger of war as decreasing. Never-
theless the Chinese people are still exhorted to vigilance and readi-
ness. Whatever their true estimate may be, there is little to suggest
that Peking will alter her strategic policies and military programs
because of any visible softening of the Soviet Union or confidence in
nonmilitary means in preserving the national security.

III. THE PEOPLE'S REPUBLIC OF CHINA AND WAR

In "A Study of War" 4 Quincy Wright sets out causes of war which
he sees as operative in the nuclear age. He lists:

1. Reaction to a perceived threat;
2. Enthusiasm for ideals;
3. Frustration over unsatisfactory conditions attributed to a

foreign scapegoat;
4. Belief in the utility of threats of war or of war itself as an in-

strument of independence, policy, prestige, or power; and
5. Conviction that military self-help is necessary to vindicate

justice, law, and rights if peaceful negotiations prove ineffective.
In addition to these specifications, Wright further discusses certain

general conditions that are unfavorable to peace. He includes:
1. The lag of procedures for peaceful adjustment behind tech-

nological and ideological change;
2. The inherent aggressiveness of particular rulers or states;
3. Traditional feuds between states;
4. Bipolarization of power through alliances;
5. Inherent difficulty of organizing peace:
6. Problems of maintaining a stable equilibrium of power in a

system of collective security among rapidly changing political
and military forces;

4 London Daily Telegraph, July 15, 1974.
4"A Study of War," 2d edition, by Quincy Wright. University of Chicago Press, Chicago

and London, 1965.

51-174 0 - 75 - 29
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7. New states that need to have hostile relations with outside
powers in order to maintain interior stability; and

8. Problems of the sources of sanctions of international law.
Although Wright does not mention it, there is a working offset to

hostile action in the form of deterrence as it is now conceived. The
openended nature of war, once begun, is a new entry into the field of
strategic thought. It operates in its special way on both "haves" and
"have-nots." A cogent description of the basis of much of the PRC
and military action has been made by Harold C. Hinton: 5

* * * the CPR treats threats to its security with greatest alertness and
caution. This caution is not always of a passive kind, however. When the CPR
thinks it sees a serious but local threat to a vital interest, for example to the
safety of its border, it may respond with retaliatory or even preemptive violence
on a scale commensurate with the threat. If, however, the threat is a generalized
one involving serious danger to the survival of the CPR as a national entity
under Communist control, and if the CPR sees no other way of avoiding disaster,
it is prepared to compromise on any issue but that of survival itself.

Wright's list of causes of war and Hinton's analysis of the Chinese
style will be the basis for later examination of Chinese posture and
capabilities and assessment of the utility of that condition in the serv-
ice of the goals and concerns of Peking.

It is necessary further to consider the Chinese Communist uses of
military violence for comparison with the principles outlined above.
The following list covers only those actions that have been taken since
the Communist takeover in 1949, but it should be noted that the ex-
perience of the Civil War included the broadest possible range of style
and magnitude in conventional operations. The battle for Huai Hai
(November 1948-January 1949) involved half a million Communist
troops.

The attack of Quemoy in 1949.
Capture of Hainan, April 1950.
Takeover in Tibet, 1950-51.
Korean War, 1950-53.
Taiwan Strait, 1954 and 1958.
War with India, 1962.
Continuing action with Soviet troops along the border.
Takeover of the Paracels, 1974.
In addition Peking has supported insurgent movements in nearby

and distant nations, provided an impressive amount of military as-
sistance, and provided training onsite or in China for a number of
troops and leaders. This history would suggest that it would be mis-
leading to accept the PRC's description of herself as "peace-loving."
"Security loving" would be more accurate.

There is particular meaning in the recent adventure in the Paracel
Islands. The PRC has steadfastly asserted its claim to both the Paracel
and Spratley groups in the South China Sea, but took physical action
only in January 1974. Communist land, sea, and air forces, in a small
but apparently well-conceived and executed operation, took control
of several of the more important locations in the Paracel group, cap-
turing the South Vietnam garrison and one American adviser. Claims
to the Spratleys have been reasserted, but no similar physical action
has followed.

6 Communist China In World Politics by Harold C. Hinton, Houghton Mifflin Co., Boston,1966.
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Why did the PRC move in this way, at this time? The claim has

existed for some time, but action obviously was withheld until circum-

stances were favorable. It must have been very clear to Peking that the

United States would not intervene in a very small local conflict that

might conceivably produce a confrontation with PRC combat forces.

The Soviet Union would be even more reluctant to become involved,
particularly since it has no active client claiming the territory. There

has been some speculation over the reasons for and value of this con-

quest. There is of course the intangible factor of nationalistic and

hegemonic pride. It has been suggested that the area may have large oil

resources to which a claim should now be asserted. It is also possible

that there are plans for use of the islands as a base for keeping track of

Soviet naval forces in or transiting the area. Whatever the purpose, the
incident is interesting to this examination because it demonstrated will-

ingness to move and considerable skill in executing minor offensive

actions at a range much greater than any undertaken by the PRC

before. The Spratleys, at a distance of about 800 miles, are beyond the

range of Chinese air support and may conveniently be left for later

settlement. The net result of the affair is a demonstration that Peking is

indeed willing to resort to force under conditions that favor success

while not being likely to produce a reaction from the superpowers.
It is not always clear, perhaps, that the Chinese perception of a

situation is one that would be shared by other nations or groups, but

the key to understanding sought here asks for recognition of Wright's

categories and the validity of the Hinton statement. The imperative
of survival, not unique to China, also underlies such political actions

as the move toward better accommodation with the United States, but

the military component of the security structure is not being neglected,

as will be demonstrated. Meantime, Peking is continuously willing to

resort to violence when the risks are low and some national interest
is involved.

IV. THE PEOPLE'S LIBERATION ARMY-POSITION AND PROSPECTS

Some idea of strategic concepts may be gained from an examination
of the physical nature of the forces developed to support them. The

posture of the PLA today reflects a history of political and ideological

debate and continuous compromises over such matters as the threat to

the PRC at different times, appropriate tactics to deal with that threat,

and the portion of national resources that could be allocated to de-

fense. Political fortunes and power can shift much more rapidly than

can force-building programs and the process of changing direction

in the latter is much more complicated. The present state of the PLA

and the general direction of efforts toward its improvement are useful

guides to interpretation of the strategic posture sought by the govern-

ment but whether this represents voluntary choice or simple accept-

ance of real constraints is a question for later discussion. The im-

mediate concern is the structure of the PLA in terms of numbers,

armament, and deployments, and current programs that will have

significant impact on that structure. Growth and change since the

1969 confrontation with the Soviet Union on the Ussuri River will

help to assess the principles underlying Chinese strategic judgments.
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Ground Forces

The PLA has something on the order of 3 to 3.5 million under arms,
over 80 percent in the ground forces. There are now more than 120
infantry divisions, an increase of about 15 since 1971. Armored divi-
sions have increased from 5 to 7 and cavalry from 3 to 4 in the same
period. One authority says that airborne divisions have tripled in
number and now total 6, although there is some doubt that these are
anything more than "air transportable" units. There are 20 artillery
divisions of all types-antiaircraft, antitank, and ground support.
Forty railway engineer divisions, of the type that performed well in
North Vietnam are on the rolls. Security and border guard troops and
production and construction corps units are organized, armed, and
trained as light infantry. Like the militia, these forces would be of
substantial help in any protracted defense of the homeland.

Ground force armament in comparison with that of the United
States and of U.S.S.R. as of January 1975 was recently given by the
Chairman, Joint Chiefs of Staff, in this table:

People's Republic
U.S.S.R. United States of China

Medium tanks -40, 000 9, 000 8-9,000
APC and fighting vehicles -30-40, 000 22, 000 3-4, OGO
Artillery -15-20, 000 6, 000 15-16,000
Heavy mortars -5-10, 000 3, 000 5-6, 000
Helicopters -2, 000 9, 000 500-1, 000

With respect to quality and modernity, the consensus is that the
PRC is significantly behind the United States and U.S.S.R. It is
producing the T-59 tank (their version of the Soviet-54A), and
a standardized family of towed artillery. The armored personnel
carrier is home-designed and produced. The problem of estimating
actual numbers of small weapons is formidable, but the Chairman
noted "a large inventory of crew-served weapons, including partic-
ularly a native-designed 82 mm recoilless gun-and thousands of
RPG-2/7 weapons." The last named is the Chinese version of the
Soviet's reloadable 85 mm shoulder-fired grenade launcher and its
sizable presence suggests that the PLA is aware of the growing move-
ment toward light weapons that redress the advantage once held by
the tank, and are acting to integrate this advantage into its massive
manpower resource. What newer concepts of the "automated battle-
field" will do to the PRC's thinking cannot yet be gauged.

The mobility of the ground forces has been improved by modest
additions to the military truck fleet, but even more by substantial
increases in rail and road networks and in the civilian truck numbers.
It may be concluded that tactical and logistic mobility within the
borders of the nation have been greatly improved while mobility out-
side those borders has been less substantially enhanced.

The deployment of ground units mirrors the intensity of concern
over the several frontiers. This is apparent in the 4-year growth from
33 to 50 divisions in the important northeast areas while strengths in
the eastern and southern areas have fluctuated only slightly. Other
areas reflect some drawdowns but the general posture in areas other
than the northeast has been stable. The actual location of Peking's
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troops there are a matter for some speculation. A British newspaper'
suggests that first-line units are positioned at some distance from the
actual border, with militia and second-line units filling the area. Their
mission would be to slow and define the attack and then to operate in
guerrilla style-a concept well in keeping with known Chinese
doctrine.

The upgrading of the ground elements of the PLA is a process of
slow, relatively modest improvement in standard weapons. These
is little evidence of efforts to reach the technological and performance
standards of American or Russian weapons; rather, the activity seems
to focus on augmentation of the natural numerical and positional
advantages that the PRC enjoys in its defensive posture. This holds
across the whole range of ground equipment, including electronics
and communications.

Naval Forces

The Chinese Communist naval force numbers less than a quarter
of a million men, including an air arm that emphasizes participation
in air defense rather than long-range patrol and combat duties. From
time to time several divisions of marines are reported but the evidence
suggests that a small number of regular army units receive amphibious
training, a practice followed by several other nations. The most strik-
ing aspect of the navy is the apparent growth of the submarine force-
from just over 30 in 1971 to almost 50 in 1975. These are Chinese-made
versions of the Romeo and Whisky classes produced in the generation
immediately after World War II by the Soviet Union. There is one
Golf class boat, capable of firing missiles, but no weapon has yet ap-
peared. Submarines are the focus of most outside interest. The present
number is just about what the Nazis boasted at the beginning of World
War II and clearly endow the PLA with some capability to harass or
destroy shipping. Against this, however, is the apparent lack of sea-
keeping training, the absence of logistic systems for sustained opera-
tion, the inevitable retribution that would be visited on home ports
and facilities, and the inescapable fact that the submarines, however
good they may be of their kind, are of the immediate post-WW II
generation and they would face a current and much more effective array
of antisubmarine measures in the hands of any major opponent.

The PLA navy boasts 18-20 destroyer and destroyer escort ships,
including 4 modern 3,700-ton destroyers of home design and fitted with
missiles as well as antisubmarine and antiaircraft weapons. There are
growing numbers of fast guided missile boats and hydrofoil patrol
craft designed and built in China. There are a number of aging am-
phibious craft and motorized junks, but there does not appear to be
any significant program to enlarge or improve these forces.

Naval forces are deployed from three major bases spanning the
Chinese coast. Their excursions and operations are limited and deploy-
ment patterns reinforce the idea of a primarily defensive navy.

Improvements in naval elements include the continued building of
types now in hand, with emphasis on new destroyers and close-in
patrol craft. The building of more submarines of present type con-
tinues and rumors persist that one to three nuclear-powered boats are

C Daily Telegraph, op. cit.
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under construction, but nothing has been launched up until now. As
noted above, the single missile-capable submarine still is without a
weapon, although a solid-fuel device is anticipated. The PRC has con-
structed two new modern shipyards. The general thrust of the building
effort in the navy suggests a long-term effort to replace older Soviet-
furnished vessels with newer and improved types of what is primarily
a close-in defensive force.

Air Forces

The Chairman, Joint Chiefs of Staff, puts the number of PRC
tactical aircraft at "over 800" and growing slowly but steadily. The
strategic home defense mission is handled by over 3,000 fighter aircraft
in 1975. Tactical roles may be varied as appropriate to provide ground
support if needed. The total fighter inventory includes some Mig-15,
about 1,700 Mig-17, and at least 1,300 Mig-19, according to one au-
thority. The number of Mig-21, never large, is estimated now to be
about 50. In 1971 there appeared a home-designed and built fighter,
the F-9. This is reported to be a daytime interceptor with a service
ceiling of 50,000 feet and speed up to Mach 2. There may now be as
many as 400 of these aircraft but there appear to be serious tech-
nological problems that have slowed production.

The bomber fleet contains a number of the aging IL-28 and per-
haps as many as 100 TU-16.

It is noteworthy that some observers, including senior U.S. military
officials, think that there has been an overall slowing in the production
of weapons and most particularly of aircraft. The numbers above
constitute, for the most part, the higher range of estimates.

There has been no detected effort to produce an ABM. SAM sites
are limited in number, but sizable increases in cannon antiaircraft
weapons have been noted. Air defense radar of home production are
in service, but the Chairman, JCS, spoke of an "outmoded air defense
system." A ballistic missile early warning system, giving 90 percent
coverage against Soviet missiles, has been reported. The shortage of
all-weather interceptors and limited number of SAM sites share in
the total deficiency. There is little open information about aircraft de-
ployments but experience of reactions to threats from many points
around China's periphery demonstrates a capability to move air units
quickly. The ability to conduct standard-type airborne operations is
limited, but recent purchases of U.S., British, and Soviet transports
would, in emergency, add significantly to "air-transportable"
capabilities.

Improvement efforts in the PLA air force focus on development of
an all-weather interceptor and improvements in the thin (but well
organized) defense system. In the words of the Chairman, JCS, again
"* * * for the near term at least, the PRC will rely on size, dispersal of
industrial facilities, and a modest air defense program to be its
basic defense against air attack." Although some observers have ques-
tioned the reality of the "dig tumnels deep, store grain everywhere"
campaign, it does fit neatly into this concept of air defense.

Nuclear Forces

China's first nuclear test took place in October 1964 and there have
been 14 more since that date, although one was never acknowledged
by Peking. The most recent test took place in June 1974. There have
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been tower shots, drops from aircraft, at least one missile firing, and
an underground explosion. Yields have ranged from 20 kilotons or
less up to 3 megatons. There have been periods of concentrated missile
firing and the presence of MRBM and IRBM is now generally agreed.
ICBM, often heralded as imminent, still have not been tested, al-
though one missile firing was described by U.S. officials as a "limited
range" test of a long-range vehicle. In April 1970 and in March 1971
China placed small satellites in orbit.

The actual number of weapons now in hand is estimated to be some-
thing between 20 and 30 IRBM and some 50 MRBM. The MRBM is
a single-stage, liquid-propellant, transportable weapon with a range
of about 600 nautical miles. The IRBM is deployed in permanent sites
and has a range of about 1,500 nautical miles. It too is single-stage, liq-
uid propelled. The principal aircraft for nuclear delivery is the TU-16
(operating radius 1,500 nautical miles) of which the PRC has between
50 and 100. IL-28 bomber and F-9 fighter aircraft may also be capable
of this task. Sea launched weapons have not appeared, nor is there
much direct support for the idea that a "limited range" ICBM is near.

Peking does not discuss its nuclear weapons tactics or strategy ex-
cept in political terms. It is declared that China will never be the first
to use such weapons. Proliferation among less-advanced nations is
said to be beneficial since it inhibits major power dominance. The
PRC reiterates that it is ready to join in action to destroy all nuclear
weapons or to declare "nuclear free" zones.

The future course of the nuclear weapons effort is uncertain. Avail-
able evidence suggests "more of the same" at a pace that China can
afford and iii pursuit of a substantial deterrent posture. An examina-
tion of the test program would suggest that China is holding on to a
broad range of options.

The Militia

Dr. Harvey Nelsen 7 examines the "main force and regional force"
separation in the PLA in specific terms of the Cultural Revolution
and demonstrates the basic differences between the two types; Al-
though Nelsen's account shows the eventual involvement of "main
forces" in the Cultural Revolution, the fact that two different kinds
of forces do indeed exist in China and are subject to separate concepts
of employment and control enters into study of the total force posture.

Military Assistance

The PRC maintains military assistance programs which, when com-
pared with those of the United States and the U.S.S.R., are modest
indeed. These programs nevertheless are worth examination, since
they express the general world view and sympathies of the donor. The
PRC's overall strategic posture is to some degree enhanced by friendly
powers using Chinese equipment in pursuit of goals which are accept-
able or even helpful to Peking. The usefulness of such aid is enhanced
by the relatively low risk of direct involvement and consequent attack.

From 1955 to 1973 Chinese military aid amounted to U.S. $6.6 bil-
lion. The principal beneficiaries over the years have been Albania,
North Korea, North Vietnam, Pakistan, and Tanzania. Some assist-

7 Harvey Nelsen 'Military Forces in the Cultural Revolution" in Chtna Quarterly. Issue
No. 51, July-September 1972.
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ance has gone to a number of smaller nations in the Middle East,
Africa, and Asia. In some cases material and training support have
been given dissidents and insurgents such as the Palestine Liberation
Organization and the Popular Front for the Liberation of the Oc-
cupied Arabian Gulf. The pattern of assistance comports with a stra-
tegic posture that includes keeping a prospective opponent offbalance
or preoccupied with other tasks.

U.S. Views

In his Posture Statement for fiscal year 1975 the Chairman of the
JCS expressed the American military view of the PRC's strategic
posture:

The strategic programs of the People's Republic of China by contrast/with
the Soviet Union/are proceeding somewhat more slowly than estimated last
year. We still expect the PRC to deploy, by the end of this decade, a small, but
effective, ICBM force which will be capable of striking all of the Continental
United States. PRC general purpose forces are being modernized, but also at a
relatively slow rate when compared with those of the United States and the
U.S.S.R. Nevertheless, the People's Republic of China is continuing to increase
its overall military power.

Later in his statement Admiral Moorer said that the PRC, while
making progress in nuclear forces, was still far behind. This general
view of Peking's conventional forces also appears at several places
in the text.

The Chairman's Posture Statement for fiscal year 1976 maintains
the view that the U.S.S.R. continues to be the more serious threat to
American interests in Asia. Accounts of Chinese inventories and pro-
grams support the idea of closely controlled improvement. What Gen-
eral Brown said of PRC nuclear programs is reflected throughout
the statement in discussion of all Chinese forces: "There is a steadyv
almost painstaking quality about this relatively small, but carefully
conceived, strategic program."

It is instructive to recall that in 1968 Secretary McNamara said
that a modest ICBM force would exist in the mid-seventies. The un-
answerable question is whether the program ran into difficulties or
whether resources were diverted to progams that made the greatest
contribution to an anti-Soviet posture.

In his previously cited appearance before a congressional committee
in April of 1974, the Director of the CIA displayed a chart showing
some significant changes in PEC spending for military equipment.
There was, between 1971 and 1972, a drop of almost 20 percent followed
by the beginning of a very small rise into 1973. This phenomenon is
of tremendous importance and its exact meaning has been the material
for much speculation. It has variously been seen as an unreal phe-
nomenon, that either did not happen or was attributable to the "dig
tunnels deep, store grain everywhere" campaign that had been com-
pleted. There are suggestions that there was a sharp political encounter
over defense costs and that this outcome represents a victory for econo-
mizers. This may additionally he related to the question of satiety-can
more weapons of current types at the marfrin contribute effectively to
defense posture? In effect. the bids of other, nonmilitary programs
had greater weight. One of the more plausible explanations draws from
the general problems that the PRC is believed to face in upgrading
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technology. This interpretation relates particularly to the F-9 aircraft.
It is surmised that problems of series production have made it im-
possible to spend funds allocated, or the problem of developing an
effective engine has proved more difficult than anticipated. This last ex-
planation is reinforced by the continuing attempt by Peking to buy
a number of Rolls Royce Spey jet engines. It appears, as noted earlier,
that the production of this aircraft has slowed significantly.

V. RECENT TRENDS IN MILITARY AFFAIRS

The pace and style of development in PRC armed forces and posture
have, over the years, reflected the impact of both internal controversy
and changing perceptions of the surrounding world. Without attempt-
ing to recite the long and complex history of these matters, considera-
tion of some recent political-military events or conditions and their
apparent significance as indicators of the leadership's assessment of
utility would be useful.

Selected Official Documents

The campaign to repudiate Lin Piao and Confucius has included
retrospective proof that Lin wvas not at all the strategic and tactical
genius he had been thought to be. The Peking Review carried, in the
consecutive issues of September 20 and 27, 1974 articles praising and
describing the military talents of Mao Tse-tung. The first article,
"Conscientiously Study Chairman Mao's Military Writings", is not
devoted to military affairs so much as to the political and ideological
virtues that inform the military writings of the Chairman. Two con-
cepts of operations, that for the Liaohsinig-Shenyang campaign and
the one for Peiping-Tientsin, exemplify the struggle against Lin's
"obstinate adherence to his Right opportunist line." There is scorn for
those rules of conduct and attitudes that derive from Confucius
and Mencius.

Mao, on the other hand, "elucidated in detail the laws of military
science, the application of strategical and tactical principles and so
forth in history, providing a Marxist guiding principle and a sub-
stantial basis for our study of different schools of military thinking
and different military lines." The article does not enlighten on the
specific content of current strategic thought in Peking, but it can be
inferred, particularly when considered alongside the content of the
article that followed, that the Chinese people are being reminded of
the virtues of daring and confidence, and the efficacy of Maoist tactics.

The second of the two Peking Review September articles fits a suc-
cessful campaign into the anti-Lin context by identifying Lin as the
leader who pressed for more modest efforts and piecemeal actions thus,
as is now claimed, indicating a bourgeois attitude and a lack of under-
standing of the spirit and skill of the Red Army. The article "A Splen-
did Strategic Plan" says that at this time the Nationalist strength was
falling while on the Communist side "there was every possibility to
provide a steady stream of manpower and materiel in support of the
front." Apart from its political content, the writer describes some
aspects of the actual tactical scheme and stresses Mao's purpose in de-
liberately withholding followup actions after previous encounters. The
dominant idea was to isolate separate areas and then by concentration
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of superior force defeat or induce the surrender of the opposition. Lin
Piao's proposal for an attack on a single city is derided as shortsighted
and damaging to the larger concept. Lin did not dare, it is said, to seize
nationwide victory.

At no point does the article mention the current situation. The
military lesson, however, is there to be learned. The recurring Maoist
slogan to despise the enemy strategically and respect him tactically
is illustrated very clearly and it is not too difficult to project earlier
experience and success into the suggestion that Soviet forces along
the Sino-Soviet border could also be defeated or stopped by similar
tactics.

In the issue of December 27 the Review included another article
on a military subject-"Concentrate a Superior Force To Destroy the
Enemy Forces One by One." Using dialectic techniques it reiterates
classic Maoist ideas and extols the part that "People's War" plays.
While there is actually nothing new, the article is interesting because
of its selection of subject-proper tactics for defense-and its timing.

The New Year's Day editorial is one of the major cyclic documents
in the PRC system. It appears in several authoritative journals and
illuminates some of the principal goals and problems of the central
leadership. The editorial for January 1, 1975, gives considerable at-
tention to military matters. Military construction is one of the areas
in which "greater, faster, better, and more economical results" are to
be pursued.

Mao's principal military works are to be studied more deeply and
the criticism of:

* * * Lin Piao's bourgeois military line should be combined still more closely
with the study of Chairman Mao's military thinking, the enhancement of pre-
paredness against war and the strenthening of army building * * *.

By contrast the editorial of the year earlier, although it exhorted
the army to greater virtue and diligence, directed most of its attention
to political and economic matters, the triumphs of the Third World
in struggles for progress, and the militant ideological party line.

In June 1974 Nationalist Chinese sources published a classified PLA
document called "Education on Situation for Companies." It is at-
tributed to the Propaganda Division, Political Department. of the
Kunming Military Region. It was meant to serve as an instructors'
guide for the indoctrination of all troops in the "campaign to criticize
Lin Piao and rectify the style of work." Twenty-five hours were to be
spent on this material in units from the division downward. This
material gives every appearance of authenticity and it furnishes some
suggestions of the military and strategic preoccupations of the leaders.

The SALT agreement is derided as a sham behind which the super-
powers continue their nuclear arms race. The United States gets a
share of the Chinese wrath, but the major part goes to the Soviet
Union. The alleged nonuse of force by the U.S.S.R. is characterized
as an even bigger lie. The Chinese vow never to play into Russian
hands by forgoing their own nuclear programs.

As evidence of Soviet duplicity the second lesson provides a for-
midable list of the troops and weapons stationed to menace the PRC
directly. The threat from that direction is more serious and more direct
than that from the United States. The numbers of units and weapons
which "posture(ing) * * * a large-scale war in China" are in the
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higher range as compared to estimates from other sources. The Soviet
presence in the Indian Ocean is added proof of bad intentions. All
this leads to the conviction that China dare not relax and that prepa-
rations against aggression must not flag.

The third lesson, while stressing and illustrating the wisdom of
Chairman Alao in his recent international maneuverings, also notes
that both the Soviets and Americans seek to use the military position
of Japan for attacks against the mainland. This idea has been thwarted,
but the military threat, it may be deduced, has not disappeared. Also
in this lesson the troops are told that we "must not pin our hopes on
a peaceful liberation of Taiwan," thus keeping open the possibility
of having to fight for this goal.

In lesson four the PLA is praised for its political and ideological
zeal and it is said "During the past year, military training and war
preparations were extensively intensified." Specific note is made of a
return to concentration on military tasks.

The final section of the manual goes directly to the economic situa-
tion in the country and says about defense industry:

A fairly complete system of defense industries has now been established. Air-
craft, tanks, and other equipment can be produced in quantity. Atomic bombs,
hydrogen bombs, and satellites have also been made. Conventional weapons
produced by our country are of considerable assistance in international revo-
lutions.

The total content of these papers goes well beyond what has been
cited here. The material quoted is intended to give some understanding
of Peking's rationale for new patterns of relations, particularly with
Japan and the United States, and a justification of the current state
of relations with Moscow. There is also evidence of the pervasive
effort to account for the fall of Lin. The material dealing with defense
and preparedness also suggests strongly that the internal programs for
informing and influencing the people are derived from real concern
over the strategic situation and 'China's ability to deal with it.

The Fourth People's Congress in January 1975 and the new national
Constitution it adopted do not reflect the same sorts of concern, but
some positive measures were taken to affirm civilian control of the
military. Chou En-lai used the occasion to address the economic system
and programs for accelerated progress on a broad front. Thus could
be taken as a reaffirmation of a determination to focus on industrial
growth, with long-term and orderly programs controlling the action.
Chou also said that war between the superpowers was inevitable,
implying perhaps that China, in words of one of her ancient sayings
could "sit on the mountain and watch the tigers fight."

The PLA and Some of Its Leaders

The armed forces, originally withheld from the Great Proletarian
Cultural Revolution in 1966, found themselves inserted in that affair
in January 1967, to "support the left." The end of the Revolution
found soldiers in a dominant position throughout the nation. Eco-
nomic, political, and military activities were run by Revolutionary
Committees whose control and membership were determined by mili-
tary officials. There followed a period in which there was much evi-
dence of military control all across the nation. This was accompanied
by evidence of increasing power and voice for the commanders of
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the 11 military regions. It was widely believed that a struggle for
succession post-Mao was in progress and that the military held the
key to success for any eventual victor. Lin Piao had been officially
anointed as principal deputy and successor to the Chairman. Then,
with no warning and, for a long time, no explanation, Lin Piao dis-
appeared. At the same time the Chief of Staff of the PLA and several
other top rank officials fell from sight. Only gradually and incom-
pletely has the story emerged, but it is now revealed that Lin Piao
was an arch-traitor and conspirator and that he died in a plane crash,
fleeing after an unsuccessful attempt to assassinate Mao. The regional
commanders, all necessarily associated with Lin (although in quite
different manners) remained in office for a time.

In December 1973, Mao, without any warning, decided to move
these officials. With less than a week's advance notice, and with per-
mission to take along only a very small personal staff, eight of these
commanders were shifted, in most cases in one-for-one exchanges.
They were not disgraced nor publicly censured, but if control of
regional forces provided a base for extraordinary political power, this
move represented massive surgery. How much residual power they
hold and what degree of mutual support remains is not known, but
logic argues that their power to influence the center has diminished.
This idea is reinforced by the fact that six of these men were also
provincial party committee secretaries in their old posts but were
not so appointed in the new ones.

Senior military men and political leaders who fell from favor
are beginning to reappear. Yang Cheng-wu was purged from his post
as Acting Chief of Staff in early 1968. His successor, Huang Yung-
sheng disappeared about the same time as Lin and has not been heard
from. Yang has recently reappeared as one of the deputies to the Chief
of Staff. Teng Hsiao-ping, who fell from favor completely during
the Cultural Revolution, has not only been rehabilitated; he con-
tinues to gain in function and in power as the principal deputy for
the ailing Chou En-lai. Most recently he has been appointed Chief
of Staff, the first time this post has gone to one without actual mili-
tary command background.

One of the significant personal histories is that of Yeh Chien-ying.
He is one of the original 10 marshals. He was one of the chief planners
of the Long March as well as a participant. He has long been associated
with efforts to modernize the PLA. In 1961, Yeh told a training con-
ference that the shortcomings in weapons of longer range and greater
lethality made it necessary for the PLA soldiers to be trained to engage
the enemy at close quarters with rifle, grenade, and bayonet and thus to
cancel his standoff filhting advantages. He wvent on to say, however,
that great effort should go into the manufacture of "superweapons"
and that air and naval forces should look at more sophisticated types
of operation.

During the hiatus of Lin's absence Yeh, as Vice Chairman of the
party's Military Affairs Commission, served as the senior military man
on occasions when such representation was necessary. Yeh, now in his
late 70's. has just been appointed Minister of Defense. If past associa-
tions and service indicate future performance, the combination of Teng
and Yeh promises a course that will be marked bv considerable una-
nimity at the top over the role of the PLA and how it should go about
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its work of modernization. Together, Chou's declarations about future
economic plans and, the attitudes of the military leadership do not
suggest a climate in which advocates of greatly increased military
spending will prosper.

Summary

The views that emanate from official sources represent some reliance
on the proven methods of Mao. His genius is being reaffirmed, in part
because of the necessity to cleanse him of the taint left by Lin. The
nation's enemies are active and dangerous and the equipping and train-
ing of the PLA must be continued. If action over borders is contem-
plated, the people and the army are not being prepared for it. The
economic push is vital and even more effort will be given it. The rear-
rangement of senior officials and the nature of the two men now at
the top promise a conservative and perhaps pragmatic approach to the
problems of national defense. It is particularly significant that the
central authorities are all experienced men whose views and histories
have been demonstrably harmonious with Mao's and Chou's and who
can be counted on not to make radical changes in course. They were
involved in previous program decisions that produced the existing
military stance. Their ideas about programs and structure are very
likely to be conditioned by their personal commitment to the larger
principles of Maoist ideology.

VI. CONCLUSIONS

Wright's specification of reasons for war, together with Hinton's
insight into the Chinese response to threats to her territorial integrity,
suggest that homeland defense is now the determinant of utility of
strategic posture in the minds of the Chinese leadership. There is some
included capability to operate in support of regaining Chinese terri-
tory, but this is secondary. The actual history of Peking's military ac-
tions since 1949 can generally be fitted into this pattern. 8 The out-
standing questions then are first, how well does posture fit purpose;
second, to what degree does posture fail to fit other purposes? If it
emerges that there is effective correlation between the goals sought
and the posture provided, then it may be asserted that the posture
has utility under current concepts. An upward shift in goals would re-
open the whole question of utility and require the preparation and
financing of very large weapons programs and a complete reversal of
the now-existing relation between the military budget and all other
major national programs. This sort of action might conceivably be
evoked by some massive change in perception of threat but its volun-
tary adoption as a desirable alternative posture would be wholly in-
compatible with the general thrust of Chinese economic and political
movement today.

The PLA as a Fighting Entity

Few weapons are defensive in the absolute sense and a realistic de-
fensive strategy includes the ability to attack or counterattack on oc-
casion. Nevertheless, it is possible to look at a force structure and to

8This requires acceptance of Peking's stated reasons for entry into the Korean War-
an explanation not universally accepted.
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make useful statements about the meaning of emphasis on some cate-
gories of armaments and comparative neglect of others. On this basis
it is suggested that the PLA is seen by the leadership in Peking as a
force designed primarily for the active, and widespread defense of the
homeland. The attack capabilities that inhere in this condition con-
ceivably would be usable in operations beyond the frontiers but there
would be inhibitions and shortcomings that arise from the absence of
certain weapons and equipment. In the Chinese case the inhibitions
would be comparatively weak in attacks on single neighboring states
but would become increasingly powerful if the attack tended to pro-
duce the entry of either of the superpowers. In the particular case of
the Soviet Union, a PLA attempt to reach any distance beyond China
would meet large and modern defense forces. The Soviets have pointed
out to the Chinese that their concepts of how to fight a war derive
from experience against World War II foes; the advent of modern
weapons and techniques, including rockets, against which there is no
defense, make the earlier experience meaningless.

In provoking either of Lhe superpowers Peking cannot escape the
implications of nuclear retaliation. The slowly growing weapons stock-
pile of the PRC might deter first use by the opponent, but first use by
China would invite the destruction of the economic and industrial
system that has been produced at such great cost and effort. For a
variety of reasons the Chinese nuclear weapons resources cannot, over
any reasonable future, reach the point where their preemptive use could
neutralize the ability literally to destroy China in return.

The conventional ground forces, supported by militia and regional
forces are positioned to fight under local control for extended periods.
They would have a formidable ability to tie down and harass an in-
vader. The mixture of modernized regular forces and less sophisticated
units is a basic article of Mao's military doctrine and maximizes the
assets for resisting an invader. Firepower is more than adequate. Tac-
tical mobility within a context of static, regional defense would not
be critically impaired, but the interregional shift of first-line divisions
would require the maintenance of the road and rail networks under
significant attack. The problems of resupply of ammunition and fuel
can partially be solved by stockpiling but the comparative lack of
alternate production facilitie old effect long-term endurance under
heavy air attack.

Naval forces again are deployed to operate within specified geo-
graphical areas in close-in defense. There is no capability to undertake
major surface action beyond coastal waters. The submarine force,
awhile sizable and growing, also gives the appearance of concentration

on defense and few appearances in more distant waters have been re-
corded. The navy's ability to move forces for amphibious assault are
modest and do not seem to be growing at significant rate.

The PRC's air forces concentrate heavily on home defense. The air-
craft themselves are a mix of obsolescent Russian-types and somewhat
more moden home-designed models, but the latter may be the focus
of some major technological and production problems. Some aircraft
are dedicated to ground support, but there is no evidence of a system
for expeditionary air operations. Radar SAM, and antiaircraft can-
non are positioned to protect important military and civil facilities.
The bomber fleet of the rapidly aging IL-28 and the TU-16 has no
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modern replacement in sight. The latter, in effect, has the capability to
transport a 3-megaton nuclear device over ranges about the same as
those of the current missile delivery systems. Transport for parachute
units is modest, although recent expansion in the civil air fleet and
the organization of units that are at least air-transportable should not
be ignored. It is possible that this helps in solution of the problems of
redeployment, reinforcement, and resupply that are associated with
decentralized regional defense arrangements.

Considered together, the armed forces of the PRC tend strongly to
be oriented on home defense with of course some accompanying physi-
cal ability to project over continuous lines of communication into
neighboring areas. Such projection into territory held by or under
guarantee by one of the superpowers would evoke a level of punish-
ment that Peking could not contemplate except in the conviction that
massive attack was inevitably imminent.

Alternatives

Putting aside cost and time factors for the moment, there are four
alternative strategic postures to which Peking might direct her efforts.
The general categories of action related to these are:

1. Reduce present forces to some substantial lesser level in num-
bers and conbat capabilities.

2. Hold at the present level, making only those investments that
maintain it.

3. Work toward qualitative improvement within the present
structure, seeking primarily optimum performance in current
posture.

4. Make the quantum move toward expanded capabilities in
terms of range and firepower, with particular attention to the
enhancement of offensive capabilities.

It is inconceivable that the basic Chinese view of the world and the
traditions of Chinese statecraft would permit recourse to the first of
these policies and it is included only to note that other nations-most
conspicuously, Japan-are capable of entertaining this concept as an
element in interior political dialog.

The second category approaches the present state of China's stra-
tegic posture. The key to this approach is the maintenance of "pres-
ent level." If it can be accepted that the intent now is to display forces
able to make the cost of attack on China forbiddingly high, then it is
reasonable to say that current programs are directed to support actual
fighting (or operating) efficiency in a basic homeland defense posture.
Certain bonuses accrue, as has been pointed out, notably the ability
to intimidate or attack smaller neighbors should great power sup-
port of them weaken.

The third platform may be seen to resemble its predecessor, but the
separation here is in terms of closing the gap in sophisticated modern
weaponry; high-perforinance air defense aircraft, able to operate
on equal terms with the best of Soviet or U.S. weapons; radar and mis-
sile systems that can deal with saturation attacks; greater battlefield
mobility and firepower; and improved seaward defense and patrol
capability represent the sorts of improvements that might fit this
approach.
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The final category is the one that would produce effective parity
with the superpowers and would involve new families of aircraft,
heavier ships, and complete modernization of ground elements to
include tactical nuclear weapons. Strategic nuclear weapons would
of course have to be present in numbers and types that would afford
all the options and weight of explosives available to Moscow and
Washington.

Costing Chinese Programs

It is not rewarding to try to price Chinese military programs. Per-
sonnel costs, as compared to the United States are negligible. It has
been asserted by one economist that military production in China is
most efficient when compared to other functions. On the other hand
the problems of getting into series production on newer and more
complex items can create difficulties. The determination of how much
is enough for support of the present posture-the problem of further
additions at the margin-leads to the problem of deciding where and
how the threshold into a new posture is to be crossed. What is the
utility of small numbers of modern offensive systems in the face of the
holdings of the United States and U.S.S.R.? A respectable entry into
this area of military capability would require massive increases in the
budget and preemption of some vital types of plant. Even though it
cannot be precisely costed, such a move would involve critical reduc-
tions in other production sectors. In the United States there is now
talk about capital ships whose cost nears $1 billion and fighter aircraft
that run from $10 to $15 million each. The physical and budgetary
implications for the PRC should she undertake to try for some posi-
tion of credible and useful global power, would require major surgery
in the programs now directed to broad front progress toward the goal
announced by Chou En-lai; a national economy advancing in the front
ranks of the world.

The Cuwment Condition

There is obviously a lack of symmetry among China's view of her
place in the world, her economic power, her political weight, and her
military capability. Physical safety, while present, is tenuous and un-
certain. If the PRC were to concentrate on closing the military gap,
she would face the problem presented in Zeno's sixth paradox:
Achilles, the swift runner, can never catch the tortoise because the
tortoise started first. The basic concept, false in its original applica-
tion, would apply here because the tortoise started far enough ahead.

In her present circumstances, the PRC must pay close attention to
both the political and military components of her strategy. Political
changes can come more quickly. The PLA of say, 10 years ago, is dis-
cernible in the PLA today. having undergone incremental improve-
ment within functional constraints. On the other hand, who, 10 years
ago, could confidently have predicted the detailed course of China's
relations with the Soviet Union, Tapan, and the United States? The
relaxation in U.S. relations and withdrawal of U.S. forces from Viet-
nam have effectively reduced the immediacy of the military threat
from that quarter. It may also have introduced a new element in
Soviet thinking about the way to deal with Peking. The present con-
dition, probably not completely satisfactory to Peking, may neverthe-
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less represent the best position achievable in the real and objective
circumstances. Most of all, China needs time.

How will China spend her time? Present indications are for concen-
tration on improving the industrial base and general economic power
of the nation, with only that level of attention to the desires of indi-
viduals necessary for stability. Although some may see, a growing
pragmatism in the policymaking of the leadership, it should not com-
pletely be forgotten that political or ideological stimifli can produce
phenomena that were not anticipated by outsiders, particularly in the
case of Mao Tse-tung. With this reservation, it is still possible to say
that PRC is directing her energies to broad front economic growth
while preserving the driving Maoist concepts of social and political
order.

Within this framework the PLA will provide a defensive wail, be-
hind which other programs may operate. To spend too much on the
shield would cripple the operations it is supposed to protect. The
linchpin of the concept is the reality of deterrence-the belief by others
that the PRC can make the cost of attack on her too high for what-
ever benefits might result.

China may be seen as a nation in process, while her major rivals are
not; rather, they have arrived at strategic positions from which Peking
cannot eject them. The long-range goal may be an approach to parity
that gives China access as an equal in the international dealings of
world powers. The exact method for doing this involves some risk-
taking. There is one view in the United States that the most rational
course is the most dangerous for others. By foregoing massive military
programs now, and addressing directly the tasks of building a solid
modern industrial base, the Chinese will develop the ability to pro-
duce in future much larger and more modern military systems.

This would indeed be likely, and there is little that others can do
about it. The emergence of such a position would add greatly to the
complicated competition for military security that now characterizes
the Soviet-U.S. relation. China has reached an intermediate plateau
of security. It would appear that her future military plans are directed
to some continuous growth, at rates that do not cripple the movement
toward total goals.

Chtna's Choices

The PRC's ambitious and impatient struggle for simultaneous prog-
ress on many fronts induces intense competition for chronically short
resources. Military demands have sponsors and opponents within the
armed forces as well as in the entire government system. More is
known about the product or result of the struggle, represented by the
realities of the PLA, than is known of the process of debate and com-
promise that produced it. The concern of this study has been directed
to what the forces in being and planned say about the play of stimulus
and response between military tasks and their performance. Forces
mirror their foes.

If security and integrity of the national territory are the primary
and irreilaceable goals then the utility of the PLA today is very high.
Pragmatically, the forces have performed their mission. This has been
done after the trauma of separation from the major source of supply

51-174 0 - 75 - 30
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represented by Moscow. The continuing costs of maintenance and im-
provement are bearable.

Some equipment of native design has encountered problems of
design and technology, but efforts to meet the problems continue
behind the shield of older systems still in service. Most importantly,
the security of the homeland has rested upon tactics and strategies
attributed to Chairman Mao, regardless of the zigs and zags introduced
by lesser men. In this effort all the people have an honorable part.

Physically, this situation embodies the second category of action de-
scribed earlier in this section.

It is not implied that the PRC would not seek a better stance. R. & D.

efforts and increasing ability to produce such modern weapons sys-

tems as the Luta class destroyer. Romeo class submarines and-in spite
of difficulties-efforts to improve air defense, all indicate movement
toward the third category. With the improved performance capa-

bilities residing in the achievement of a more modern defensive force,
the doubts that must now arise from the inadequacies of "what is"

could largely be erased. This move is particularly important in nuclear
weapons. There is some reassurance in the deterrent capacity now in

hand, but the existence of an assured second strike capability would
inspire much more confidence.

It is therefore concluded that the present strategic posture of the
PRC provides the minimum necessary utility for the moment. Budget
constraints and technological problems will shape but not halt arma-
ment programs. Conventional weapons of improved design will re-
place older models as the addition of older models at the margin

becomes increasingly less desirable. In the nuclear field the immediate
goal will be the continued production of weapons able to inflict higher
levels of damage on the Soviet Union, India. and perhaps Korea, Tai-
wan, and Japan. The ability to strike the United States appears less

urgent. The risk of war on more than one front will not alter production
of weapons but will have strong influence on the way they figure in

strategic plans.



THE CHINESE DEFENSE BURDEN, 1965-74

By SYDNEY H. JAMMES

INTRODUCTION

Over the past 10 years the leadership of the People's Republic of
China has maintained an ambitious array of military programs which
have used a substantial portion of China's economic resources. The
purpose of this paper is to examine the magnitude and types of re-
sources allocated to the defense effort and to assess the burden on the
Chinese economy.

MILITARY PROGRAMS

China's military policy has called for large conventional forces and
small but growing nuclear deterrent forces. The 3-million-man ground
forces-the world's largest-have been equipped and trained mainly
for the military environment of the 1940's and 1950's, although an
increasing proportion is being armed with more modern weapons. The
air force consists largely of obsolescent short-range fighters, while
naval forces have been configured primarly for coastal defense. In
short, China has deployed the type of conventional forces one would
expect from a developing country with a large population and a
largely agricultural economy. The conventional forces stress man-
power and easily manufactured weaponry in lieu of more sophisticated
armaments.

China has also developed nuclear weapons for delivery by bombers
and by medium- and intermediate-range ballistic missiles capable of
reaching most parts of Asia. Longer range land-based missiles as well as
a submarine-launched ballistic missile are probably under develop-
ment, while work continues on what is apparently China's first nuclear-
powered attack submarine (probably armed with conventional tor-
pedos). The development and manufacture of these weapons, while lim-
ited in number, testifies to the mastery by the People's Republic of
much of the technology of a modern industrial nation.

ECONOMIC IMPACT OF DEFENSE

An appraisal of the impact of China's military effort on the economy
over the past 10 years is best made by dividing the discussion into two
parts-military personnel-related costs, and weapons-related costs.

Military Personnel-Related Costs
Military personnel-related costs consist primarily of outlays for

pay, food, and clothing for the armed forces and the pay of civilian
employees of the armed forces. Examination of alternative civilian uses

(459)
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of military manpower suggests that the impact of military personnel-
related costs on the Chinese economy is slight. Only a fraction of each
military age group-perhaps 1 youth in 10-is selected for the armed
forces. The great majority are assigned to the ground forces (2- to
4-year term of service), with a small fraction going to the air force
(3- to 5-year term) and the naval forces (4- to 6-year term).

The normal recruit is physically strong and loyal to the regime-
the two main criteria for selection. He has had primary and, increas-
ingly common, middle-school education and in the majority of cases
has been toughened by life in a largely unmechanized countryside.
Once in the military forces, he is subject to rigorous physical train-
ing and to training in a number of skills often of later use in the
civilian economy-for example, truck driving, construction skills,
and communication skills.

The soldier contributes to production while on active service. The
armed forces produce perhaps as much as half of their own food
supply, assist civilians in planting and harvesting, and participate in
the building of public works such as roads, railroads, canals, and
water conservation projects. Finally, the personal living standards
of the military are frugal and involve a minimum of support from
the nonmilitary sectors of the economy.

The "opportunity cost" of the use of manpower in the armed
forces-that is, the output forgone as measured by the output of
these men in their best alternative use-thus is seen to be quite small.1

China has a plentitude of people in relation to land and capital
plant and indeed finds it difficult to usefully employ the nine-tenths
of the military-age males who are not inducted. Similarly, the em-
ployment of civilians by the armed forces is little burden, i.e., costs
only a small amount in output given up elsewhere in the economy.

Weapons-Related C08t8

Weapons-related costs impinge more directly and heavily on the
economy. Resources consumed by the armed services for (a) invest-
ment in defense industries, (b) weapons R.D.T. & E. (research, de-
velopment, test, and evaluation) (c) weapons procurement and op-
eration, and (d) construction of military facilities are the same types
of resources needed for growth in the civilian sector. While limita-
tions of data prevent a precise weighing of this burden, estimates of
direct costs for procurement and operation of military equipment, as
shown in figure 1, provide an appreciation of how weapons-related
costs have grown over the past decade.

I A further exposition of this thesis can be found in J. G. Godatre, "Communist China's

Defense Establishment: Some Economic Impllcations," An Economic Profile of Mainland
China, Washington, Joint Economic Committee of the U.S. Congress, 1907.
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Trends in China's Weapon-Related Costs
200

150

- 100

50

Figure I

0O1 l l l l l l l
1965 66 67 68 69 70 71 72 73 74

'All data normalized to o 1965 base Index for Total Weapon Procurement and
Operating Costs equals 100 for 1965 Operating costs are presented on the same scale
with the index equaling 24 for 1965

The magnitude and trends of Chinese military equipment costs have
been dominated by procurement costs. Weapons operating costs-
consumption of fuel, spare parts, and miscellaneous materials-are
estimated to be a growing but still small part of the weapons costs
of the Chinese military forces. The Chinese are believed to maintain
low inventories of spare parts and traditionally have operated their
military equipment much less intensively than have the United States
and the Soviet Union. Therefore, their operating expenditures for
comparable equipment levels are much lower.2

' Examples of the frugality in Chinese military operating practices can be found in
Gerald H. Carr, The Chinese Red Army, Berkshire, United Kingdom, Osprey Publishing
Ltd., 1974, p. 162; Edgar O'Ballance, The Red Army of China, London, Faber and Faber,
1962, p. 213; and Samuel B. Griffith, The Chinese People's Liberation Army, New York,
McGraw HUIl Book Co., 1967, p. 225.
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Fluctuations in Procurement

Over the past 10 years, Chinese procurement of weapons has been
characterized by a generally upward trend, with two periods of rapid
growth-each followed by a decline, as shown in figure 2. The causes
of these declines are discrete and distinguishable, that is, they do not
represent a cyclical pattern.

T-An 4n fh ina'a Militoarn Prnmirpmpnt Figure 2
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Note Because of methodological differences in the preparation of data for military procurement

and industrial preduction. this chart should be treated as a general representation of trends

and not as an enact comparison.

The first growth period occurred through the mid-1960's, as China
recovered from the effects of the Great Leap Forward (1958-60)
and the withdrawal of the Soviet military assistance (mid-1960).
Arms production had practically stopped in the early 1960's, but by the
middle of the decade the output of all types of weapons had reached
new peaks.
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In 1966, just when armament production seemed to have recovered
completely from the Leap Forward, Mao launched his Great Prole-
tarian Cultural Revolution (1966-69). The new upheaval affected
military programs in a variety of ways, even though it was not basic-
ally economic in nature as the Leap had been.

The central authorities sought to insulate the defense industry from
the disruptions of the Cultural Revolution. Nevertheless, political
activity and factional conflict in the factories caused frequent dis-
orders, occasionally of a prolonged and serious nature. Disruptions of
the transportation and communication system led to delays in the de-
livery of raw materials, parts, and subassemblies.

A large number of leading Party and government officials were
removed from office, with a resultant decline in policy initiatives. The
curtailment in military production during the Cultural Revolution
was not so severe or lengthy as during the Leap Forward. By the
second half of 1968 the worst effects of the Cultural Revolution on the
weapons industries were over, and another period of growth in de-
fense production had commenced. Procurement appears to have risen
rapidly in the following years, with output in 1971 being more than
double output in 1967.

Since 1971, military procurement has fallen substantially. This drop
has extended through 1974 and apparently is continuing in the first
quarter of 1975. Production and procurement of military hardware in
1972-74 has been about 25 percent lower than during the peak period
of 197071. Much of the decline reflects a sharp curtailment of acquisi-
tions of aircraft, but other weapons production programs have also
slowed down. The broad scope and long duration of the decline sug-
gests that it is not simply the consequence of a coincidental cutback
in several weapons programs; rather, it is the result of some general
cause or causes.

Alternative Ewplanation8 of Current Decline

While the picture is not yet clear, several interrelated factors appar-
ently are behind the decline in the production of weapons.

Because trends in weapons procurement correspond to the rise and
fall of Lin Piao, political events surrounding Lin's abortive "coup" in
the fall of 1971 possibly were a major factor in the decisions made
in Peking. Official accounts of the coup state that military units were
to have spearheaded the takeover, and it would not be surprising that
the military establishment should suffer in the wake of Lin's aborted
conspiracy.

China's political leadership has exhibited distrust of the military
forces ever since the Lin incident. Shakeups in the military command
structure have diluted the provincial civil authority of senior military
leaders and may have reduced their influence on budget allocations as
well. The background of this civilian-military tension lay in the Cul-
tural Revolution when the military leaders moved-or were drawn-
into the vacuum left by the fall from power of so many Party and
government officials. Speeches and appointments at the Fourth Na-
tional People's Congress of January 1975 may indicate that the process
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of restoring the more normal subordination of the military to the
Party is nearly completed.

Disputes over economic priorities and budgetary allocations may
in themselves have played a part in bringing the Lin crisis to a head,
although direct evidence for this is thin. China's leaders may have
decided that military programs were preempting an exorbitant amount
of resources without significantly improving the country's military
posture. Many of the weapons that China has been producing-such
as the Mig-19 fighter-are fast becoming obsolete; additional num-
bers would not appreciably improve China's overall defense capabil-
ity. Moreover, the Chinese policymaker must realize that the United
States and the U.S.S.R. have an overwhelming superiority in both
strategic and tactical arms and that even an allout production effort
by the Chinese would not redress the military balance of power for
many years to come.

At the same time, Peking probably feels that it now has suffi-
cient nuclear and conventional forces both to deter the Soviet Union
from attacking with nuclear weapons and to discourage the Soviet
Union or any nation from attacking with conventional forces. Fur ther-
more, in the minds of the Chinese leaders, the threat posed by the
United States has decreased as well. Thus, Peking may reason that
production of some kinds of military hardware should be cut back
and the resources put to other uses-certainly until later models are
ready for large-scale production. Such a reallocation would not
mean a reduction in Chinese forces, but rather a slower rate of mili-
tary modernization.

The leadership thus may believe that in the long run a strong
economy would do more to strengthen China than would a bigger
military buildup at this time. From 1965 to 1971, military procure-
ment required an increasing share of Chinese industrial production
and grew faster than overall industrial output, as shown in figure 2.
Since 1971, the trend has been reversed.

The reverse side of this coin is the pressures put on the Chinese
leadership to devote more resources to the strengthening of agricul-
ture. In 1972, Peking began to contract for substantial numbers of
modern Western industrial plants, a program highlighted by contracts
for 13 large chemical fertilizer complexes. In 1972-73, the known value
of industrial plants purchased abroad amounted to $1.2 billion.
The erection and operation of these facilities will draw on many of
the same scarce materials, equipment, a.nd skills used in the defense in-
dustrial sector.

The decision to curtail defense production also may reflect decisions
not to produce follow-on systems because of inadequacies in China's
military research and development effort. The usefulness of weapons
designs incorporating Soviet technology of the mid-1950's is nearing
an end, and the development of modern weapons systems such as
advanced fighter aircraft may be straining the current capabilities of
Chinese technology. Problems in developing follow-on weapons sys-
tems almost certainly have contributed to the present slowdown of
military production.
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SOME ASPECTS oF BURDEN

A standard measure employed in the West to measure the burden
of defense is to relate military spending to gross national product
(GNP). A few years ago, the defense share of Chinese GNP, estimated
according to Western concepts, was believed to be roughly 10 per-
cent.3 With the decline in military procurement and the continued
growth in GNP, the percentage allocated to military purposes, what-
ever it was then, is appreciably lower now. Table 1 shows the approxi-
mate shares of GNP allocated to defense in several important
countries.

Chinese planners, however, probably are more interested in what
portion of the physical output of key machinery and industrial ma-
terials is absorbed by the defense effort. In particular, they must focus
attention on the defense share of the output of the "metal processing
industry." This sector not only supplies hardware to the military but
also is the source of machinery and equipment for capital investment
and for R.D.T. & E.-the two activities vital for modernization and
growth. Finally, the sector supplies a small amount of consumer
products.

Peking also must reckon with the escalating cost of developing,
manufacturing, and deploying new generations of weapons. From
their experience in developing missiles, the Chinese must have dis-
covered what United States and Soviet planners learned long ago-
each new generation of weapons becomes increasingly expensive to
produce and operate. The advantage to the remainder of the economy
in postponing large-scale production and deployment of, say, a mis-
sile system becomes greater and greater.

OUrLooX

Chinese defense spending in the next few years no doubt will be
forced upward by the expansion of the land-based strategic missile
force, deployment of a new sea-based ballistic missile system, and the
introduction of new aircraft. Institutional forces inherent within the
military and defense industries can be expected to actively support
these programs.

The programs involve the use of technology at or beyond the fron-
tier of China's industrial and technological capabilities. Large-scale
production and deployment of these modern weapons will be at an
increasingly high cost in terms of opportunities forgone in the remain-
der of the economy. The question is one of pace. Given that absolute
defense expenditures will pick up, this does not necessarily mean an
increase in the percent of GNP going to defense or a revocation of
the new agricultural support program. The tight resource situation
in the Chinese economy will continue to provide incentive for holding
military spending down as the tasks of providing for a growing popu-
lation and modernizing industry continue to mount.

a Arthur 0. Ashbrook, Jr., "China: Economic Policy and Economic Results, 1949-71,"
People's Republic of China: An Economic Assessment, Washington, Joint Economic Com-
mittee of the U.S. Congress, 1972, p. 45.
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The present general ordering of military versus civilian priorities
probably will persist through this decade even if Mao passes from the
scene. The basic rationale for this ordering-the high cost and the
technical difficulty of a more ambitious strategic weapons effort and
the urgency of the claims of the agricultural and industrial sectors-
will continue throughout this decade and beyond. The change in the
nature of the military forces puts the emphasis on resources in which
China is comparatively weak. The small burden of the former ground-
based PLA is being replaced by the large burden of an evolving mod-
ern defense establishment.

TABLE 1.-Estimated military spending as a percent of GNP, 1974

Country: Percent
Israel----------------------------------------------------------- 48
China ----------------------------------------------------------- (1)
United States---------------------------------------------------- 6
Soviet Union----------------------------------------------- 6
United Kingdom ------------------------------------------------ 5
France -------------------------------------------------------- 3
India ----------------------------------------------------------- 3
West Germany--------------------------------------------------- 3
Japan ---------------------------------------------------------- 1

Less than 10.

Source for countries other than China: The Military Balance 1974-75, London, The Inter-
national Institute for Strategic Studies. DD. 78-79.



THE ECONOMIC CONSEQUENCES OF DEFENSE
EXPENDITURE CHOICES IN CHINA

By ROBERT F. DERNBERGER

When the Chinese Communists swept into power and established the
People's Republic of China at the end of the 1940's, their success was
largely, but not solely, attributable to the field armies of the People's
Liberation Army. The PLA had its origin (only two decades earlier)
in the Communist guerrilla base areas and received its training in
the Communist's struggle against both a militarily powerful foreign
invader, the Japanese, and a better equipped domestic rival, the
Nationalists, during the Second World War. As a result of their
remarkable success against such overwhelming odds and their sincere
dedication to serving "the people," members of the PLA have enjoyed
a position of honor and respect as one of the most important elite
groups in Chinese society and government today. The initial flush
of victory in the Civil War did not, however, serx to resolve the
monumental task of providing China with the defense prerequisites
of a major world power.

At the end of the 1940's, the PLA consisted of a sizable force of
capable, dedicated, well-disciplined, and mobile field armies, with-
out any significant air or naval forces. Its domestic economic base was
not only underdeveloped with a relatively small industrial sector,
what industry did exist would have to be reconstructed merely to re-
establish the relatively low prewar levels of production. Moreover,
the PLA was still responsible for the continued conflict with the Na-
tionalists who had fled to the island of Taiwan, less than 100 miles
off the coast of the mainland, and would shortly enter the Korean
conflict against the strongest military power in the world.

Despite this disadvantageous and inauspicious situation at the be-
ginning of the period and the several ensuing internal political leader-
ship crises which saw the demise of many of its most prominent leaders,
only a superficial review of the history of the PRC is necessary in order
to determine that the PRC today is a major world power with credible
defense capabilities and has an economy which not only feeds and
clothes one-fourth of the world's population but also is becoming a
major industrial power as well.

Given the constraints presented by China's resource endowments,
and present level of development, however, China's military potential
and capabilities still derive from China's manpower resources. Thus,
in terms of manpower alone, China's armed forces are on a par with
those of the two major superpowers (the United States and the Soviet
Union) and are slightly larger in size than the total armed forces in
NATO.' In terms of modern armaments and supporting services, such

1Based on estimates of 3.5 million military personnel for the Soviet Union, 3.1 million
for the PRC, and 3.1 million for the United States. The data used In this paragraph are
from the statistical tables In the annual reports of the U.S. Arms Control and Disarmament
Agency. The estimates for military manpower and expenditures In China are based on frag-
mentary data and are knowledgeable guesses at best. Nonetheless, they are sufficiently
accurate for the purposes of the discussion In this paragraph.
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as air and naval power, however, China ranks far behind the major

superpowers with annual defense expenditures less than one-fifth those

in the United States and the Soviet Union and less than one-half those

in the NATO countries combined. In terms of annual defense expendi-

tures per man in the armed forces, therefore, the comparison shows an

even greater gap between China and the other superpowers.

This atypical mix of manpower as against modern, sophisticated

weaponry, and air and naval power explains why China has been able

to provide the third largest military force in the world, even though'

China is an underdeveloped country. In absolute and aggregate terms,

China's economy is the seventh largest in the world, but its per capita

income is still less than 200 U.S. dollars. The emphasis on a manpower

intensive military in a labor abundant country such as China, therefore,

has only served to keep within manageable limits the economic burden

of China's recognized military capabilities. Given China's desire to

equip its armed forces with some modern weapons and to provide a

creditable military threat by means of carefully selected modern

weapon systems, however, means that the economic burden of China's

defense expenditures still claims a significant share of China's pro-

duction-about one-tenth of China's total GNP. To put it in the pop-

ular terminology, China's emphasis on manpower in its military

strategy has allowed the Chinese to obtain the biggest bang for their

buck, but to obtain that bang they still have found it necessary to

spend a significant share of the bucks they have available.

Attempts to evaluate the total burden of China's defense expendi-

tures could conclude -that the economic burden of these defense ex-

penditures has been relatively small because they have not precluded

the Chinese from obtaining considerable progress in their civilian

economic development program. On the other hand, a similar study

could conclude that this burden has been relatively large because the

Chinese obviously could have achieved significantly higher rates of

growth if they had devoted these expenditures to investments and out-

put in other sectors. 2 Still other studies could seek to determine the

economic burden of an attempt by China to create a military force

comparable in size and composition to that possessed by the Soviet

Union or the United States, concluding the economic burden of such a

military strategy would be beyond China's present capabilities.

Attempts to estimate the economic burden of China's existing de-

fense expenditures are important and useful in providing for a better

understanding of the resource flows in China's economy and the eco-

nomic consequences of the military policies and strategies China's

leaders have adopted. Nonetheless, provision of a creditable military

threat will continue to be a priority objective of China's leaders, no

matter what the results of these studies would show, and the same

vould be true of any responsible leadership group of any country de-
siring to be a major power in today's world.

Oar purpose in this paper, however, is not to analyze and estimate

the absolute economic burden or consequences of any one particular,

past or potential future level or pattern of defense expenditures in the

PRC. Rather, taking China's present defense expenditures and their

costs as given we proposed to determine the economic consequences of

2 An attempt to evaluate the economic burden of China's recent dlefelise expenditure

patterns is the subject of another paper included In this volume, see Jammes, supra.
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any changes in their present level and composition. These marginal
changes in the level and composition of China's defense expenditures
are the actual choices available to China's leaders in their determina-
tion of China's future military policies and strategy and the economic
consequences of these various choices can be expected to play a sig-
nificant role in determining the resulting choice that is made.3

The importance of the economic consequences of these various
choices would hold true even if the economic burden of China's present
defense expenditures were determined to be relatively small and man-
ageable within the existing resource flows in China's economy. Any
marginal change in Chinaa's present defense expenditures which called
for either an increase in total expenditures or a greater share of those
expenditures being devoted to the production of military hardware
would have an economic cost of much larger proportions than is true
of the absolute costs of China's present total defense expenditures, i.e.,
the marginal costs would be much larger than the average costs. On
the margin, additional defense expenditures-especially those on mili-
tary hardware-require the use of high priority inputs from other
sectors where scarcities and imbalances already exist. For example, an
increase in the level of defense expenditures or change in their com-
position in favor of more military hardware reduces the potential
supply of producer's goods for civilian use, the demand for which is
increasing rapidly; reduces the supply of exports and increases the
demand for imports, although the Chinese balance of trade has
required China to use its scarce holding of foreign exchange in recent
years; and would reduce the potential standard of living of the
civilian labor force which is already relatively low and the source of
potential public discontent and opposition.

Thus, as China's leaders consider the various defense expenditure
choices available, they obviously will 'be heavily influenced by the eco-
nomic consequences of these choices. It is the purpose of this paper to
draw up preliminary and- tentative set of estimates for the relative
magnitude of these economic consequences of the various defense ex-
penditure choices involved.

METHODOLOGY

To obtain our estimates we do not propose to spell out in detail the
various military expenditure choices the Chinese leaders will actually
consider, let alone forecast the particular choice they are likely to
make. That would involve an evaluation of what Chinese leaders will
be making the choice, their objectives, and the international political
situation they are likely to be confronted with, as well as the domestic
economic consequences of the military expenditure choices available.
Our purpose in this paper is much more limited and concentrates on
the analysis of several readily definable defense expenditure patterns
which are illustrative of the most clearcut choices available to China's
leaders. Although the actual policies to be considered in the future
undoubtedly will be a combination of various elements among the
different alternatives selected for analysis in this paper the results
obtained from our analysis will be indicative of the types of economic

aThe utility of the military strategy choices available to China's leaders also Is the sub.ject of another paper included in this volume, see Fraser, supra.
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consequences and their relative magnitude for any particular mix of
military expenditures which may be chosen.

A second qualification which must be emphasized at the outset is to
repeat that our results are indicative or illustrative of the types and
relative magnitudes for the economic consequences of China's mili-
tary expenditure choices; they are not meant to be taken as the accu-
rate or absolute point estimates of real costs which would be incurred
were the Chinese to pursue the particular options studied. The lack of
sufficient empirical data on a sector-by-sector basis, especially for the
defense sector, precludes an attempt to obtain accurate estimates.
Moreover, the methodology used to obtain our results, although it may
appear to be somewhat sophisticated, is really rather crude and relies
on too many simplifying assumptions to permit us to claim a high
degree of accuracy for our results, even if the data base used were
accurate. No matter, accurate estimates would really tell us little more
than our crude estimates of relative magnitudes inasmuch as it is prob-
ably only a vague impression of these relative magnitudes for the
economic consequences of these military expenditure alternatives,
rather than specific cost-benefit calculations, which actually influence
the Chinese leaders decisions.

Finally, as any observer of the Chinese experience over the past 25
years must know by now, the Chinese leaders do not passively accept
the unexpected or expected, but underestimated, economic consequences
of their policy decisions. Undesirable or unaccepted results of one pol-
icy soon generate new policies to ameliorate those results; the Chinese
leadership has shown itself to be remarkably willing and able to ex-
periment within the basic context of their ideological premises and
innovate with considerable ingenuity to counter and eliminate the un-
desirable consequences of their policies. The estimates for the economic
consequences of any particular military expenditure choice presented
in this paper, however, are obtained by simply tracing the expected
direct and indirect effects of that choice throughout the economy, with-
out allowing for any corrective reaction on the part of China's lead-
ers. In short, the undesirable economic consequences estimated for any
military expenditure choice represent an overestimate in that they
exclude from consideration the almost certain reaction to these con-
sequences by China's leaders which would aim to prevent any undesir-
able consequences predicted from actually taking place.

Our estimates for the economic consequences of any particular mili-
tary expenditure choice, therefore, are determined by analyzing the
effects of that choice alone while holding all other economic and mili-
tary policies unchanged. Our analysis would become terribly compli-
cated, if not impossible, if we were to try and derive our estimates
while continuously introducing new policies. Events in the real world,
of course, do represent the two-directional interaction between ob-
served results and policy formation, but we are forced to analyze that
reality by means of a more simplified and tractable model in which the
policy chosen is the initial cause and the ensuing changes in economic
events is the effect. Nonetheless, the first approximation for determin-
ing an optimum policy mix is the prior knowledge of the economic
consequences of each individual policy and the purpose of this paper
is to estimate the economic consequences of a few alternatives in the
area of military expenditure choices.
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These estimates are obtained by using an econometric model of theChinese economy which identifies 17 different economic activities inthe economy and specifies the relative magnitude or structure of re-source and commodity flows among these activities.4
This econometric model is little more than a simplified flowchart orblueprint of howv given resources can be allocated to several major pro-ductive activities in the Chinese economy and how the resulting outputof commodities and services can be allocated among their various enduses. Admittedly a great many simplifying assumptions must be madein the development of such a model. A less formal approach would alsoallow us to derive quantitative estimates for the relative costs ofChina's alternative military strategy policies, but only by iiakingthese same assumptions explicitly or; if we choose to ignore the prob-lems of consistency and specificity altogether, by hidden implication.The use of an econometric model, on the other hand, enables us toobtain quantitative estimates for the relative costs of possible alterna-tive military expenditures in China which are consistent with assump-tions which must be made explicit, and will take into account at leastthe most important interactions among the various economic activitiesin the economy and their most important indirect effects. These bhne-fits are of even greater significance when we are faced with the prob-lem of limited quantitative economic data.5

To claim that the use of an econometric model allows us to obtainestimates for the relative costs of China's alternative military strategypolicies on the basis of explicitly stated assumptions and methodologywithout presenting the reader with the model itself would be a neattrick of evasion. Unfortunately, howvever, limits of space do not permita detailed discussion of the econometric model in this paper. Whatfollows is a brief summary statement of the important operationalfeatures of the model; appendix 1 presenting the essential specifica-tions of the model for those who are interested. To the latter group, Iapolo gize for not being able to explain in greater detail the method-ology used to obtain the estimates presented in this paper.
The model identifies the scarce resources to be considered (unskilledlabor, skilled labor, and capital), determines the supply of theseresources, specifies the quantitative relationship between inputs andoutputs in each of the four production sectors (the aggregate, sectoralproduction functions in the agricultural, heavy industrial, light indus-trial, and defense industrial sectors), and specifies how the outputs ofthese sectors is allocated to their end use (consumption, foreign trade,and defense) or as inputs in other productive sectors.
The effect, therefore, of any given policy choice as to the allocationof resources and of the resulting output, on the rate of growth, struc-
4 This econometric model of the Chinese economy Is basically the same as the one I de-veloped in an earlier study to estimate the past, present, and future real costs of defenseexpenditures in the People's Republic of China for a project sponsored by the U.S. ArmsControl and Disarmament Agency. It Is a significantly modified and simplified version ofShigeru Ishikawa's econometric model of mainland China's economy. The model used in thisstudy has been used to simulate tile actual course of events In the economy between 1953and 1957, being able to come within 5 percent of the levels actually observed, i.e., asreported In the official statistics or as estimated by students of the Chinese economy. Forthe period after 1957, the model was able to replicate an economic boom, a crisis, and aperiod of restoration very similar to the picture revealed In the available information forthe post-1957 period.

5 Even with an econometric model of the Chinese economy, however, empirical economicdata still must be used to obtain our estimates and the saying "garbage In-garbage out"could be used as a valid criterion of our estimates if the empirical economic data we use arejudged to be "garbage." Nonetheless, the use of an econometric model to obtain our esti-mates does economize on the amount of empirical economic data which must be used andforces us to use that data in a consistent and explicitly specified manner to obtain ourestimates.
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ture of the economy, standard of living, balance of payments, and any
other indicator of economic development or military capabilities can
be directly estimated. In this paper, our estimates of the relative costs
of various alternative military expenditure choices are obtained by
determining the level of resources available and existing level of
economic activity in the various sectors in the initial or base year
(1975), projecting the future course of economic activity if there were
no change in the present mix of economic and military expenditure
policies, and comparing these results with those which would emerge
under different military expenditure policies. The difference between
the projected evolution of the economy under the present policies com-
pared to its projected evolution under alternative military expendi-
ture policies is the real cost to the economy of these alternative policies.

These real costs (or benefits) of the alternative policies, therefore,
are measured by the extent to which they reduce (increase) the stand-
ard of livings of the Chinese labor force; aggregate supply of con-
sumer's goods, the rate of employment, and the rate of growth for the
economy as a whole; the extent to which they change the structure
of the economy as between civilian and defense production; and the
extent to which there is a worsening (improvement) in China's
balance of paymentsA In brief, the real cost of any change in military
expenditure policy is not measured by a particular amount of
resources or commodities directly required to make that change pos-
sible; it is the net effect of this reallocation of resources and commodi-
ties upon all sectors of the economy and it is the ability of an econo-
metric model to provide us with estimates for these net effects which
is the strongest argument for the methodology used in this paper.

THE BASE YEA\R: Ti1E CHINESE EcoNoMiY IN 1975

Our analysis of the real costs of alternative military expenditure
choices in the future must begin with a brief assessment of the state of
the economy in the present. Obviously, as reflected in the other papers
presented in this volume, the attempt to spell out the quantitative
dimensions of economic activity in China today is not an easy task.7

*What follows, therefore, is a somewhat tenuous set of "guesstimates"
which are made necessary by the methodology used in this paper.
Nonetheless, these quantitative estimates are presented in the belief
they do represent a reasonable picture of the Chinese economy today
and are consistent with the limited evidence available. Unfortunately,
the limits of time and space preclude any extended discussion of the
means by which these estimates are derived or the necessary support-
ing documentation for why they are said to be reasonable. In any
event, the latter judgolmenit must be made by the reader. The method
of their derivation, however, does require some explanation.

The reason why we must have a quantitative picture of the present
level of economic activity in the Chinese economy, as well as those
estimates for the possible evolution of the economy over the next few

6 When an alternative military expenditure policy Is Introduced In the economy, that new
policy wvill generate either an Increased demand for or an Increased supply of resources
inasmuch as an increase (or reduction) In defense expenditures will be provided by (or
allocated to) some other sector of the economy; the sector supplying or receiving these
resources being determined by the pollcymakers. In this paper, the consumption or the for-
eign trade sectors are designated as the sector chosen to balance any inbalance In the
overall supply and demand for resources in the economy.

7 Actually, I have not been able to read the other papers Included In this volume before
preparing my own, but this conclusion is based on studies of China's contemporary economy
which have been published In the past few years.
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years, presented in the next section of the paper, is to provide us with
a belnchmnark for estimating the real costs or economic consequences of
an alternative military expenditure choice. To determine these eco-
llolnic consequences, we Imust have some idea of what would occur in
the absence of anry changell in military expenditures. The initial attempt
to derive this desired "benlicmark" in the detail desired soon revealed
that exercise would not only be extremely time-consuming, but also
indicated the results of that effort itself would be little more thaln a
weak set of intuitive conjectures.

Rather than devote a large amiount of time to the derivation of a
new set of conjectures concernin'g the present state and future course
of economic activity in China, merely for the purpose of using these
conjectures as a bencliniark for the analysis in this paper, a complete
and detailed set of quantitative estimates already is available for this
purpose; those projections fot' the future course of economic develop-
nment in China during the 1970's generated by the samne econometric
model used in this paper which were obtained in a study completed
several years ago.5 I do not mean to imply my earlier projections 'were
accurate, only that the economy they describe is a reasonable facsimile
of the Chinese economy today and, therefore, can be accepted as our
"benchinark" for our analysis in this 'paper. Only the most important
quantitative economic indicators given 'by the estimates are presented
here.

In 1975, China's gross domestic product (GDP) is estimated as
amountin(g to 196.6 bill ion current U.S. dollars 9 and, in constant prices,
is growing at all alnnual rate of approximately 8.4 percent. Existing
estimates for the early 1970's tend to agree that China's GDP in 1971
was approximately 125 billion current U.S. dollars,1 0 consistent with

s Robert F. Dernberger, "The Opportunity Costs of Defense Expenditures in Communist
China," (minmeo) prepared for the U.S. Arms Control and Disarmament Agency and sub-
mitted in-1970. (ACDA/E-114 IV). The estimates appear in ch. VII, "The Projections"
The particular set of urojections adopted to depiet the present state of the Chinese economy
for our purposes in this stuady are those which were generated under the set of policy as-
sumptions iabeled "balanced growth" in the earlier study.

D This estimate of GNP is derived by starting with the model's estimate of net domestic
material product (NDP) in 1952 yuan for 1975 and assuming the ratio of services to NDP
is 25 percent, the rate of depreciation In the Chinese economy averages 6 percent, and the
relevant exchange rate between 1952 Chinese Y and 1952 U.S. dollars is 2.34 Y per U.S. $1.
This ratio of services (including transportation) to NDP Is consistent with Perkins' estimate
of 20 percent as the ratio of services (excluding transportation) to GNP. Dwight Perkins,
"Growth and Changing Structure of China's Twentieth Century Economy" in Dwight
Perkins. ed., China's Moufern Economy in Historical Perspective, Stanford University Press,
1975. The resulting estimate of GDP in 1952 U.S. dollars Is converted Into current 1975
U.S. dollars by means of the implicit price deflator for U.S. GDP between 1952 and 1974.

10 Citations are restricted to those sources which specifically estimate China's GDP and
provide an explanation of how those estimates were obtained. ie., these estimates are not
intuitive guesses. Two estimates are available for China's GDP in 1970 Eckstein's estimate
of 171.4 billion (1952) ' and the Liu-Yeh estimate of 152.8 billion (1952) V. Alexander
Eckstein, "Economic Growth and Change in China A Twenty-Year Perspective," The China
Quarterly, April/June 1973. p. 232. Ta-chung Lill and Kung-chia Yeh. "Chinese and Other
Asian Economies A Quantitative Evaluation." The American Economic Review, May 1973.
p. 218. When these 1952 Y totals are converted into U.S. 1952 totals at a rate of 2.34 V
per U.S. $1 and transformed into 1970 current U.S. dollar values by means of the implicit
price deflator for U.S. GDP, we obtain estimates for China's GDP in 1970. In current U.S.
dollars, of 113.1 and 100.8 billion U.S. dollars respectively. Three estimates are available
for China's GDP in 1971; Ashbrook's estimate of 128.39 billion (1970) U.S. dollars,
Rawski's estimate of 194.1 billion (1952) V, and Perkins' estimate of 193.36 billion
(1957) V. Arthur G. Ashbrook, Jr.. "China: Economic Policy and Economic Results,
1949-71." in People's Republic of Chinea: An Economic Assessment, Joint Economic Com-
mittee, Congress of the United States, U.S. Government Printing Office. Washington, 1972,
n. 47. Thomas Rnwski, "Recent Trends In the Chinese Economy." The China Quarterly,
January/Manrch 1973. p. 21. Dwight Perkins, op. cit. (the estimate presented In the source
by Rawskl Is for NDP and the estimate for GDP presented here assumes a depreciation
rate of 6 percent). When these estimates are converted Into U.S. dollars of various base
year prices and transformed into 1971 current U.S. dollars by means of the Implicit price
deflator for U.S. GDP, we obtain estimates of 134.4, 134.3, and 120 billion (1971) U.S.
dollars, respectively.

51-174 0 - 75 - 31
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a GDP of 196.7 billion current U.S. dollars in 1975 if the growth rate,
in current pprices, were 12 percent a year or an annual growth rate, in
constant prices, of 8.5 percent. By assumption, the service sector (in-
cluding transportation) in our estimates accounts for 25 percent of
GDP in 1975, compared to 27 percent estimated by Perkins (1971,
in 1957 prices) and Liu-Yelh (1970, in 1952 prices)." Although the
contribution of the industrial sector (38 percent) is larger than that
of the agricultural sector (37 percent), our estimates do depict the
Chinese economy as being slightly less industrialized with a somewhat
more dominant agricultural sector than suggested by the estimates of
others.'2

The value of industrial output in 1975 is 74.7 billion current U.S.
dollars and 21.8 percent of this total, or 16.3 billion current U.S. dol-
lars, consists of military goods production. The size of China's armed
forces is assumed to be approximately 3 million men and total defense
expenditures are estimated to be 21 btillion current U.S. dollars, or 10.6
percent of GDP.13 No estimate is made for the rate of investment, but
the net accumulation of new producers goods through domestic pro-
duction and imports as a share of GDP in 1975 is 23.9 percent, which is
almost identical to Perkins' estimate for 1970 of 23.8 percent. The
rate of investment in the economy would obviously be greater than the
rate of accumulation of new producers goods, and although the esti-
mated per capita GDP is approximately 246 current U.S. dollars in
1975, per capita personal consumption expenditures are estimated to be
only 118.6 current U.S. dollars.' 5

Finally, in the foreign trade sector, the estimates wvere made with
the assumption that China would maintain a balanced merchandise
trade; imports being determined as the excess demand for producers
goods necessary to achieve the desired level of investment and for agri-
cultural products necessary to achieve the desired level of per capita

U Dwight Perkins, op. cit., and Ta-chung Liu and Kung-chia Yeh, op. cit., p. 218. The
service sector share of GDP estimated in the latter source is the residual share of the non-
industrial and nonagricultural sector. Perkins' estimate for the sectoral shares of GDP
have been adjusted to make them comparable by transferring his estimate for transporta-
tion from the "manufacturing" sector to the "service" sector.

12 Perkins' estimate for 1971 (in 1957 v prices) are industry 42 percent and agriculture
31 percent; Liu Yeh estimates for 1970 (in 1952 v prices) are industry 44 percent and
agriculture 29 percent.

U3 According to the estimates of the U.S. Arms Control and Disarmament Agency, China's
military manpower (including paramilitary) totaled 3.1 million in 1970 and total defense
expenditures were 10 billion current U.S. dollars, or 8.3 percent of GDP. The Bureau of
Economic Affairs, ACDA, World M'ilitary Expenditures, 1971, U.S. Government Printing
Office, Washington, D.C., 1972, p. 12. In real terms, my estimates indicate an annual rate
of increase of 11 percent a year between their estimates for 1970 and my estimates for 197.5.

1' Dwight Perkins, op. cit., table B-1, appendix B. The reason no estimate is made for
the rate of investment is that the accumulation of producers goods, which are the only
capital inputs in the production functions in the econometric model used to generate these
estimates, is the only investment activity included in the model, i.e., the services and mone-
tary sectors are excluded.

15 To obtain this estimate for per capita personal consumption expenditures, the econo-
metric model estimates for the net value of light industrial and agricultural products dis-
tributed to the personal consumption sector are converted into market valuies and thistotal is assumed to represent 75 percent of total personal consumption expenditures. The
total population in 1975 is assumed to be 800 million. While this estimate of per capita
personal consumption expenditures, being only 48.2 percent of per capita GDP, may
appear to be very low, it must be remembered per capita GDP also includes per capita
investment and per capita government expenditures. For example. personal consumption
expenditures for commodities in the United States in 1973 accounted for only 36 percent
of GDP; when services are included, the personal consumption expenditures account for
62 percent of GDP. Thus, in China, where the service sector is much smaller relative to
that in the United States, the rate of investment is much higher than in the UnitelI States,
and government expenditures are approximately the same relative portion of GDP, the per
capita personal consumption expenditures estimate for China presented in the text, while
obviously subject to a considerable margin of error, would appear to be a reasonable
approximation.
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consumption, with exports determined by the level of imports. China
actually incurred a small import surplus of 80 million U.S. dollars
in 1973 and a much larger import surplus of approximately 1 billion
U.S. dollars in 1974. At the time of preparing this paper (February
1975), it is dificult to determine whether or not these recent deficits
in the balance of trade are a short-run temporary phenomena due to
large-scale agricultural product imports resulting from domestic
shortages, with the expected return soon to a basic strategy of over-
all balance in total merchandise trade, or the initial stages of a long-
run strategy, implying the need to acquire large-scale and long-term
borrowing from abroad. In any evtent, our estimates for 1975 were
made several years ago and assumed a strategy of overall balance in
total merchandise trade. Even with this assumption, however, our
estimates for China's foreign trade sector are fairly consistent with
recent developments; a level of exports and imports of approximately
6.5 billion current U.S. dollars, with imports of agricultural products
accounting for 39 percent of total imports.'

Obviously, this summary statistical picture of the Chinese economy
in 1975 is based on estimates with a wide margin of possible error, as
is true of the estimate of others cited to support our own. Nonetheless,
these estimates do appear to present a reasonable benchmark in our
analysis of the real costs of alternative military expenditure choices
in the future. They only provide us with a benchmark for the base
year, however, and we also need a benchmark projection of the evolu-
tion of the Chinese economy over the next few years, assuming there
were to be no change in existing military expenditure policy, in order
to estimate the real costs of any alternative policy.

"BENCHMARK" PROJEcTroNs: CHINESE EcONOMIuc GRowTiH, 1975-801

The reason for calling these projections our "benchmark" projec-
tions is to emphasize an important distinction between the projections
presented here and a prediction of what will probably occur over the
next 5 years in the Chinese economy. The latter type of estimates
would require us to specify in detail not only the probable changes
in resource availability and input-output relationships in China's econ-
omy over the next 5 years, but the probable changes in development
and military strategy policies as well. Our purpose here is to estimate
the relevant real cost considerations influencing the Chinese decision-
makers in making policy choices in tne area of military strategy, not
in predicting which policy option they will actually choose. To obtain
these estimates we merely "predict" what may happen if one particular
policy-mix were adopted. termed the "balanced growth" policy for

16 China's total foreign trade was approximately 5 billion current U.S. dollars each way
In 1973, with foodstuffs accounting for 20 percent of total imports. People's Republic of
China: International Trade Handbook, DOCEX Project, Exchange and Gift Division,
Library of Congress, September 1974. Preliminary trade returns for 1974 indicate sig-
nificant increases in imports of foodstuffs, total imports, and total exports.

17 The next 5 years is selected as the relevant period for comparing the relative economic
consequences of various alternative military expenditure choices for two reasons. The
short-run effects of these various choices are undoubtedly of greater concern to the
decisionmakers than the long-run effects, i.e., any serious problems occurring in the short
run as a result of a policy choice would undoubtedly induce a change in that policy. More-
over, the methodology used In this paper to estimate the economic consequences of an
alternative policy choice Is essentially only meaningful for the short run, i.e., the fixed
parameters used to obtain the estimates can only be assumed to remain relatively fixed in
the near future.



purposes of identification and comparison, and project what may hap-
pen if the Chinese decided to adopt an alternative policy-mix. This
distinction between our "benchmark" projections and a forecast of
probable future events should be kept in the mind in the following
discussion.

The meaning of the policy-mix referred to as a "balanced growth"
policy simply means the Chinese decisionmakers select those policy
choices available to them so there is no excess demand for resources.
In terms of the model used to estimate our "benchmark" projections,
an excess demand for resources show up as an import surplus which
would require foreign borrowing or a decline in per capita consump-
tion expenditures to provide for the exports required to finance the
demand for imports. Thus, the major constraint on the policy choices
would be the need to balance merchandise trade in foreign trade and
no reduction in the current level of per capita consumption expendi-
tures. Within these two constraints, the decisionmalers are able to
choose a rate of increase in the level of investment; the allocation
of investment to the various sectors of the economy, and the wage
rates of the industrial labor force in their attempt to maximize
the rate of growth."8

By means of trial and error, or iteration in the language of econome-
tricians, the "optimum" policy choices meeting the requirements of a
"balanced growth" development policy were determined'Y The annual
rate of increase in the level of investment is 15 percent; 20 percent of
total investment being allocated to the military goods sector and to
the consumer's goods sector, 30 percent being allocated to the pro-
ducer's goods sector and to the agricultural sector. The average an-
nual wage of unskilled labor in the consumer's goods industries is set
at 170 current U.S. dollars per year; the average wage of unskilled
labor in the producer's goods industries is 20 percent higher. The aver-
age annual wage of skilled labor in the industrial sector as a whole
is set at double the level of average wages for unskilled labor in the
producer's goods industry.20 Assuming no exogenous shocks, such as
a severe crop failure due to weather conditions beyond the control of
the decisionmakers, or internal upheavals, such as the death of Mao
and an ensuing crisis of leadership, these policy decisions concerning
the rate of increase in investment and its allocation and the level of
wages (consumption) of the urban labor force for the next 5 years
could yield the following results.

The average annual rate of growth would be 8.8 percent; China's
GDP in 1980 reaching a level of 300 billion (1975) U.S. dollars. The
service sector, by assumption, retains its 25-percent share of total

'5 An additional side constraint concerning a desired rate of Increase In military
expenditures could be specified as a necessary condition for the "balanced growth" develop-
ment policy. Inasmuch as the assumption of a constant level of military manpower Is made
in our estimates of the "benchmark" projections for the "balanced growth" development
policy, however, the rate of increase In military expenditures Is determined by the policy-
makers' choice of the share of total investment allocated to the defense industries. Thus,
rather than being included as a constraint on the decisionmakers the rate of increase In
military expenditures is implicitly included as one of their policy choices within the two
major constraints of a balanced merchandise trade and no decline in the level of per capita
consumption expenditures.

"1 The values for the technical parameters in the model (the rate of growth of resource
supplies and the input-output relationships) used In obtaining the "benchmark" projections
for a "balanced growth" development policy wvere the same as those used In estimating the
statistical picture for the economy in 1975, presented in the previous section of this paper.

20 Although we have been careful (due to lack of space and available data) to eliminate
the need to empirically justify the relevance of these particular policy choices to current
developments in the Chinese economy, I believe this could be done on the basis of the
limited empirical information that is available.
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GDP, but industry increases its share from 38 to 40 percent between
1975 and 1980, while agriculture's share declines from 37 to 35 percent.
Thus, the volume of industrial output in 1980 is 120.6 billion (1975)
U.S. dollars. With military goods production continuing to account
for approximately 21 percent of total industrial production, the value
of military goods production in 1980 is approximately 25 billion
(1975) U.S. dollars. Even with no increase in the size of China's
armed forces, total defense expenditures in 1980 are still 9.8 percent
of GDP. The rate of net accumulation of new producer's goods as a
share of GDP throughout the period remains somewhat stable at 23
percent, but per capita personal consumption expenditures increase
at an average annual rate of 4 percent, achieving a level of 144 (1975)
U.S. dollars in 1980.21

Finally, these developments in the domestic economy reduce pres-
sure on the foreign sector and, although imports of producer's goods
continue to increase by almost 11 percent a year, imports of foodstuffs
decline dramatically at the end of the period. Thus, total foreign trade
increases in 1976 and 1977 and levels off thereafter, being only 10 per-
cent higher in 1980 than in 1975 at a level of slightly over 7 billion
(1975) U.S. dollars each way.

These obviously favorable results of simply projecting the present
into the near future are based on a host of optimistic assumptions and
the validity of the structural equations in the econometric model used
to derive these estimates. Nonetheless, at least insofar as such fore-
casts of the future are concerned, these forecasts would appear-to
this observer, anyway-as both plausible and feasible. The question
posed in this paper is not the plausibility of any particular forecast,
however, but what are the relative costs and benefits of alternative
military expenditure choices available to the Chinese, assuming the
results of the "balance growth" development and. military strategy
policy spelled out above are available to them without any funda-
mental change in their present policy mix.

THE REAL COSTS OF ALTERNATivE MILITARY EXPENDITURE CHOICES,
1976-80

As mentioned in an earlier part of this paper, there exists a wide
variety of alternative military expenditure mixes available to the
Chinese. The examples selected here for analysis are but the most
obvious and simple alternatives facing the decisionmakers and are
selected for the purpose of identifying the types and magnitude of
the relative costs involved in their choosing to move in any particular
direction. There are, of course, a large number of alternative policies
which combine elements from each of these alternatives which could
be analyzed. But even restricting our analysis to a few obvious and
simple choices leaves us with the problem of specifying in exact de-
tail the economic decision attributes for each of these choices, such
as the rate of growth and allocation of investment. This is the very
process of decisionmaking we envisage, the accumulation of a wide
variety of decisions, not necessarily made simultaneously, which con-
cern particular economic and military choices facing Chinese leader-

z1 Our estimate for the per capita personal consumption expenditures is based on a
population rate of growth of 2 percent between 1975 and 1980. A lower rate, of course,
would Increase the rate of growth in per capita consumption expenditures.
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ship. In this paper eve have adopted what seems to be meaningful
titles for the various sets of values assigned to the decision variables
whose results are analyzed, but these are not necessarily the only or
even the most optimal choices for the decision variables which would
be consistent with a military strategy policy identified with these same
labels.

1. The Attempt to Achieve "Superpower" Status

Although the real costs of an attempt by the Chinese to achieve the
status of a superpower would appear to be prohibitive on the basis
of intuition alone, it is worthwhile to specify the various ways the
Chinese could attempt to do so and to determine in a quantitative
manner why the real costs of this military strategy policy are indeed
prohibitive. During the 1960's, the United States and the Soviet Union
had average annual military expenditures of 63.4 billion and 27.7
billion current U.S. dollars, respectively. In terms of 1975 prices,
these average annual military expenditures would amount to 96 bil-
lion and 42 billion (1975) U.S. dollars. If we were to assume the
Chinese doubled the level of defense expenditures forecast in our
"benchmark" projections over the next 5 years, i.e., an average annual
increase of 25 billion (1975) U.S. dollars a year, and the increase were
exclusively devoted to the acquisition of more advanced and more
expensive weapons systems on a large scale, how could this decision
be accomplished and with what real costs ? 22

The easiest way, i.e., the minimum economic burden, for a developing
country to acquire modern weapons systems is to receive them as uni-
lateral aid from an industrially developed and generous ally. In the
early 1950's, the Soviet Union was in a position to assist the Chinese
in this manner, but was unwilling to do so. In a study of China's for-
eign trade and capital movements, I have estimated that China received
almost 2 billion U.S. dollars worth of military equipment and supplies
from the Soviet Union, most of these sent to China before 1956.23
These imports were not given to the Chinese as aid and the Soviet
Union did not extend the Chinese any significant loans for this pur-
pose. A study of the Chinese budgets reveals loans of less than 500
million U.S. dollars which were not earmarked for other purposes,
and most of this $500 million was to cover the cost of the military
equipment and supplies left at Port Arthur when the Soviet troops
withdrew from Manchuria.24 The possibility of the Chinese acquiring
large-scale aid shipments of modern weapons systems, of course, is
even less likely in the late 1970's than it was in the 1950's.

Imports of these modern weapons systems financed by foreign loans
would be another way for the Chinese to acquire these systems without

22 The annual increases in 1976-80 would be 21.5. 23.0, 24.7, 26.0. and 28.5 billion (1975)
U.S. dollars. This level of expenditures obviously would not enable China to "catch up"
with the fU ited States and the Soviet Union, but represent the initial stages of such an
attempt. Representing almost 20 percent of the "benchmark" projected GDP, this level of
expenditures would appear to be a potential maximum amount which the Chinese could
devote to an attempt to achieve superpower status. The question we seek to answer here
is if this potential maximum is actually feasible.

23 Robert F. Dernberger, "Foreign Trade and Capital Movements of Communist China,
1949-62." unpublished Ph. D. dissertation. Harvard, 1965, pp. 175-79. These Soviet exports
of minlitary equipment and supplies to China include the transfer of Soviet military equip-
ment in Port Arthur when the Soviet troops withdrew from Manchuria in 1955.

24 The Soviets counter this claim of their exploiting the Chinese, requitring them to pay
currently for Soviet supplies of military equipment and machinery while China was fight-
ing the major capitalist power in the world on Russia's Pacific flank, by saying the Chinese
were given significant aid in the form of large price discounts on the military equipment and
machinery they purchased from the Russians.
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having any impact on the domestic economic developments forecast in
our benchmark projections for the next 5 years. At the end of the 5-
year period, the Chinese would have accumulated over 100 billion U.S.
(1975) dollars worth of modern weapons system, but also a foreign
debt equal to more than 40 percent of GDP. It is unlikely that this
alternative is economically feasible. Moreover, this alternative ob-
viously is not politically feasible inasmuch as China would have diffi-
culty finding a creditor willing to provide this much credit for this
purpose due to both domestic and international political
considerations.

The only other possible alternative for acquiring the desired stock
of modern weapons systems as a prerequisite for becoming a super-
power is to develop and produce them domestically. It should be
obvious that such a policy would involve a tremendous economic cost.
More important, however, my attempt to estimate this cost yielded the
surprising, yet obvious, conclusion that the only way this policy is
feasible is if implemented gradually.2 5 Thus, even to be able to esti-
mate the real costs of this policy choice, it must be made more realistic
by significantly reducing the speed with which it is introduced. A more
realistic policy with the same objective in the long run would be one
which called for an increase in total defense expenditures of 20 percent
a year, with the increase in defense expenditures over those estimated
in our benchmark projections being accounted for by the desired in-
crease in production of modern weapons systems.26 This desired in-
crease in production is realized because the defense industries are as-
signed the highest priority in the allocation of resources.2 7 The rate of
increase in the level of investment must also be increased from 10 to 20
percent in order to make this policy choice even potentially feasible,
i.e., it would not be possible to nearly double the projected level of out-
put in the defense industries within 5 years in the absence of any in-
crease in the projected level of investment. For much the same reason,
the rate of increase in the supply of skilled labor must be increased
from 10 percent to 15 percent.2 5 Finally, the unit real resource costs of
the incremental increase in the projected level of production in the
defense industries is assumed to be 25 percent higher than the average
unit real resource costs in the rest of the defense industries to reflect
the shift in production to modern weapons systems.

2 My first attempt to specify this policy decision called for a doubling of defense expendi-
tures compared to those In our benchmark projection, with the resulting increase in defense
expenditures being set as a targeted increase In the level of domestic industrial production
of military goods. The unit real costs of this Incremental output was assumed to increase
by 50 percent compared to their average level In our benchmark projections to reflect
the shift to the production of modern weapons systems. The results showed this policy was
Infeasible as the resulting demand of the defense Industries alone immediately exhausted
China's domestic supply of scarce capital and skilled labor and the required Imports of
these producer's goods and services, even if available, were Implausibly large.

2'As a result of this specification for the policy of attempting to achieve superpower
status, output In the military industries would be 90 percent higher than In the benchmark
projections in 1980 and almost one-half of the total output would consist of modern
weapons systems.

'7 After the needs of the defense industries to meet thetr production targets are satisfied,
25 percent of the residual Investment Is allocated to the producers goods industries and to
the consumers goods Industries, and 50 percent is allocated to the agricultural sector. The
values for these decision variables were not chosen arbitrarily, but were determined as
the chances for the feasibility of this strategy were Improved in the course of our efforts
to obtain estimates for its economic consequences.

2' Inasmuch as a service sector Is not Included In the econometric model used to estimate
the real costs of alternative military expenditure choices, the real costs of an Increase in
the supply of skilled labor, except for the relatively high wages they are paid, are not
Included In our estimates. Nonetheless, a significant rise In the rate of Increase in the
supply of skilled labor must be achieved In an attempt to achieve superpower status, as
specified in our analysis, or the attempt is infeasible at its inception.
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Despite doubling the rate of increase in the level of investment and
assuming the Chinese could achieve a 50-percent increase in the rate
of increase in the supply of skilled labor, the program of a gradual
transition to the large scale domestic production of a modern weapons
system, as specified above, would not involve a reduction in the rate
of growth of GDP. Even though the increased output in the defense
industries is obtained by reallocating investment formerly going to
the nondefense sectors, the increase in the total level of investment
made available offsetsV'some extent the necessary decline in output
in those sectors. Thus, a loss of total output is not one of the real
costs of this program. The approximately equivalent increase in de-
fense industry output and decline in nondefense sector output, com-
pared with their level of output in the balanced growth benchmark
projections (hereafter referred to as BGBM projections), however
does result in a slight restructuring of the economy. In 1975-80, in-
dustry's share of GDP increases from 38 to 42 percent, compared
with 38 to 40 percent in the BGBAM projections.2s

In terms of output, of course, this program does achieve a very rapid
increase in the domestic production of modern weapons systems; the
specific purpose of the program. In 1980, the industrial production of
military goods, about one-half of which are modern weapons systems,
would total almost 50 billion (1975) U.S. dollars compared to 25 billion
(1975) U.S. dollars in the BGBAM projections and military goods pro-
duction would account for 38 percent of total industrial production
(vs. 21 percent), while total defense expenditures would account for
17 percent (vs. 10 percent) of GDP.

Nonetheless, the objective of increasing the industrial production of
military goods, that is, modern weapons systems, is achieved at the ex-
pense of all other sectors of the economy and it is the reduction in non-
defense sector output, compared with their level of output in the
BGBM projections. which generate the real costs of this program.
Inasmuch as the defense industries have first priority in the allocation
of investment, and despite the doubling of the rate of increase in the
level of investment, all other sectors end up with a smaller absolute
level of investment than in the BGBM projections. With a lower
level of investment, that is, output, in the producer's goods sector and a
higher level of total investment, imports of producer's goods grows
very rapidly (34 percent a year) and, by 1980, account for over 50 per-
cent of total domestic supply of producers goods. Despite the fact that
50 percent of the investment which remains after the needs of the
military industries have been met is allocated to the agricultural sector,
the rate of growth in agricultural production declines to 6.4 percent,
compared with 7.5 percent in the BGBM projections. This lower rate of
growth requires much larger imports of foodstuffs to sustain a satis-
factory standard of living for the rural labor force.& Thus, one of the
most significant results of the attempt to develop China's production of
modern weapons systems would be a tremendous increase in import de-

'9 Agriculture's share of GDP declines from 37 to 33 percent, compared with 37 to 35
percent in the BGBM projections.

t0 If the standard of living of the rural labor force included In the BGBAI projections
were to be maintained, imports of foodstuffs would need to Increase by 57.5 percent a year.
If the standard of living of the rural labor force was to be held constant at the 1975 level
in 1975-80, imports of foodstuffs would need to Increase by 51.5 percent a year.
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mands; both the demand for imports of producers goods to meet do-
mestic investment needs and the demand for foodstuffs due to the short-
age of investment for the nondefense industry sectors.

Our results clearly show that even the gradual and somewhat limited
program for developing China's production of modern weapons sys-
tems specified above is infeasible, unless the Chinese had access to and
were willing to utilize foreign borrowing on a large scale. If the
Chinese desired to maintain the same standard of living for the agri-
cultural labor force as included in the BGBM projections, they would
be forced to borrow 64 billion (1975) U.S. dollars to finance their
acquisition of 59 billion (1975) U.S. dollars worth of modern weapons
systems over the same period. If the standard of living of the agricul-
tural labor force were to be held constant at the 1975 level. they would
be forced to borrow 53 billion (1975) U.S. dollars. If foreign borrow-
ing is not available, the desire to acquire modern weapons systems by
producing them domestically is clearly infeasible-at least at the pace
specified in our example here. The resulting lower growth in agricul-
tural production and the rapidly rising level of exports required to
finance necessary producers goods imports would continuously reduce
the domestic supply of consumption goods. If the labor force in the
industrial sectors wvere allocated consumers goods equivalent to their
wages. those in the agricultural sectors would be starving by the end
of the 5-year period. If the available consumer's goods were allocated
to everyone in the labor force equally, the standard of living of the
agricultural labor force would decline by about 16 percent a year.

This exercise serves to provide the details of why an attempt to
catch up with the superpowers in modern weapons system is infeasible
in China. which both we and the Chinese already know or could deduce
without the aid of an econometric model. With the aid of our econo-
metric model, however, it would be possible to continuously reduce
the pace at which the domestic production of modern weapons systems
was to increase, adjust the rate of increase in the level of investment
and its allocation. et cetera. until a feasible program was determined.
Such an attempt is well beyond the time and computer budget avail-
able to me.31 Nonetheless, our analyses of the economic consequences
of this one specific program to acquire modern weapons systems
indicates rather forcefully that a feasible program would have to be
relatively small in the near future.

2. Attempt To Modernize

A much more feasible, yet still beneficial, policy option available to
the Chinese would be an attempt to "modernize" China's armed forces
bv increasing the available supply of conventional weapons systems.
The particular form such a policy could take would depend on the
Chinese leaders' anticipation of the direction. magnitude, and particu-
lar nature of potential external threats and their decision as to the
response capabilities China must acquire to meet those threats, as well
as the military prerequisites for any country desiring to be a major
participant in the contemporary world's balance of power. The three

31 This solution of the problem by repeated simulation (trial and error) is similar, of
course, to the way in which the decisionmakers would achieve a feasible solution.
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most obvious areas in which the Chinese can expand and develop their
military capabilities in a conventional manner are an increase in the
production of weapons, armor, and transport to increase the firepower
and mobility of the PLA, an expansion of China's airpower, and the
development of China's navalpower.32 For the purposes of estimating
the relative real costs of implementing a military strategy policy which
attempts to modernize China's military capabilities in one or a com-
bination of these directons, it is assumed the program of modernization
proceeds at a magnitude and a pace about half that specified for the
program seeking superpower status analyzed in the previous section
of the paper and involves no increase in real resource unit costs in the
defense industries.33

Compared with the results of the program for attaining superpower
status, however, the lower real resource unit costs and lower rate of
increase in production in the defense industries in the program for
modernization, yields a larger amount of investment for the non-
defense sectors, even despite the lower rate of increase in the level of
total investment. Thus, output in all sectors and total output are higher
than in the BGBAM projections with no significant change in the struc-
ture of the economy.3 4 Nonetheless, the defense industries and total
defense expenditures do increase their relative importance in the
economy; output in the defense industries accounting for 25 percent
of total industrial production (compared to 21 percent in the BGBM1
projections) and total defense expenditures accounting for 12 percent
of total GDP (compared to 10 percent) in 1980. Over the 5-year
period, 1975-80, the program of modernization adds almost 2 billion
U.S. (1975) dollars more military goods than is provided in the BGBM
projections. On the production side, therefore, this program certainly
appears to have nothing but benefits-more military goods produc-
tion and more production in all other sectors as well. Compared to
these obvious benefits, what are the real costs and is this program
feasible?

It should be no surprise that the real costs of the program to mod-
ernize China's armed forces, as specified here, ends up being much
smaller in magnitude, but with much the same consequences as the
real costs of the program to attain superpower status. In fact, any
program calling for a faster rate of increase in the industrial produc-
tion of military goods requires more investment in that sector which
must come either from reduced investment (and, therefore, output)

a2 The distinction between the development of modern, sophisticated weapons systems andconventional weapons systems made here is not discretely defined because I lack the neces-sary technical knowledge of weapons systems to provide such a distinction. For our pur.poses, fortunately, a specific Identification of these weapons systems is not required. Whatis implicitly included as conventional weapons in our analysis, however, are those militaryaircraft, naval vessels (including submarines), tanks, personnel carriers, et cetera, whichChina Is producing or could produce within the near future on a significant scale with thetechnology and resources available. Other contributors to this volume will undoubtedly
identify the specific military weapons which could be included in this category.

as Specifically, the output of the defense industries Is scheduled to Increase at a rate of15 percent a year (compared to 9 percent in the BGBM projections and 20 percent in the
program for attaining superpower status). the rate of increase in the level of investment
is set at 15 percent (compared to 10 and 20 percent). the Chinese are assumed to be ableto attain a rate of increase in the supply of skilled labor of 12.5 percent (compared to 10and 15 percent). As in the program for attaining superpower status, the desired level ofoutput in the defense industries are given first priority in the allocation of scarce resources -the residual supply of capital and skilled labor allocated to the other sectors in proportionto their relative allocative shares in the BGBII projections.

34 In 1975-80, compared with 3GBMl projections. the program to modernize China'sarmed forces results in an annual rate of increase in CDP of 10.4 versus 8.8 percentindustry's share in GDP increases from 37.8 to 40.7 percent versus from 37.8 to 40.1 pet-
cent, and agriculture's share decreases from 37.1 to 34.2 percent versus from 37.8 to 34.8percent.
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in the nondefense sectors, or from increased output of producer's goods
which must come from reduced investment (and, therefore, output)
in the nonproducers good sectors, or from imports. In the program
to modernize China's armed forces specified here, the rate of invest-
ment was increased to offset the need to reduce output in the non-
defense sectors to provide for the investment which would have to be
reallocated to the defense industries. Yet, even though this allowed
for an increase in the domestic production of producer's goods, the
gap between the domestic demand for producer's goods (total invest-
ment) and their domestic supply grows even faster between 1976
and 1980, i.e., imports of producer's goods increases by 29 percent
a year and total 47 billion U.S. (1975) dollars for the period as a
whole.35 Moreover, despite the increase the level of investment and
output in the agricultural sector; the increased output in the con-
sumer's goods industries, increased urban labor force, and the increased
level of imports of producer's goods also increases the demand for
agricultural output for inputs in industry, urban consumption, and
for exports. Thus, if the standard of living of the agricultural labor
force given by the BGBM projections is to be achieved under this
program of modernization, imports of consumer's goods (i.e., food-
stuffs) must increase by 21.8 percent a year in 1976-80, totaling 16
billion U.S. (1975) dollars for the period as a whole.3 6 In order to
finance this program of modernization without any impact on the
standard of living in China over the next 5 years, therefore, requires
over 14 billion U.S. (1975) dollars in either foreign aid or foreign
loans. Although the program to acquire superpower status would
require foreign aid and loans almost four times larger, even this
significantly lower level can be rejected as infeasible.

In the absence of this foreign assistance, the only other source for
providing the necessary resources to finance this program of moderni-
zation is reduced consumDtion of the labor force; the agricultural
sector providing the exports necessary to finance imports of producers
goods with the consumption sector receiving the residual share of the
economy's production of goods and services. If the industrial labor
force is allocated consumer's goods equivalent to their wages and the
agricultural labor force is allocated the residual, the standard of
living of the agricultural labor force would decline by 2.6 percent a
year in 1976-80. Clearly 'this real cost is physiologically feasible, but
it would contradict a fundamental objective of the Chinese leadership
and, even more important, would present that leadership with serious
problems, both political and administrative, due to a worsening of the
gap between urban and rural standards of living.

A final option, however, is not only feasible, but also compatible
with the present policies being implemented in China; the distribution
of the residual share of output to both rural and urban consumers on a
more equitable basis. For purposes of illustration, we assume the
extreme case where the entire labor force in the economy is to share the
available supply of consumers goods equally. In this case, the program
of modernization would be feasible in the short run inasmuch as the

35 The same estimates for the program to attain superpower status were 34 percent and
85 billion U.S. (1975) dollars. The same estimates in the BGBM projections were 10.5 per-
cent and 27 billion U.S. (1975) dollars.

so Interestingly enough. If the standard of living of the agricultural labor force is held
constant at the 1975 level. required Imports of consumer's goods (i.e., foodstuffs) would not
Increase over the period, but would average about 890 million U.S. (1975) dollars annually
throughout 1976-80.



484

standard of living of the labor force in 1976-80 would be almost one-
third higher than that of the agricultural labor force in 1975. However,
there are two serious problems with this option for financing the
program of modernization. There is the obvious problem of imple-
menting a rationing and distribution system which obtains this result
without having an effect on the incentives and efficiency of the urban
labor force, who obviously would suffer a considerable loss in their
standard of living. Equally important, however, once the gains of the
one time redistribution of consumption has been achieved, the standard
of living of the entire labor force begins to decline and at the end of
the period it is declining at a rate of about 5 percent a year.

The two specific examples of an attempt to increase the production
in the defense industries beyond their levels of output in the BGBM
projections presented above, serve to illustrate a conclusion which
would hold true for any military strategy policy with the same intent.
Any increase in defense industry production beyond their level of out-
put in the BGBM projections would inevitably lead to either an
increase in foreign aid or borrowing or a decline in the standard of
living of the labor force or both. If foreign aid or borrowing from
abroad and a decline in the standard of living are both claimed to be
infeasible given the present policy constraints of the Chinese leader-
ship, than any increase in the domestic production of military goods
beyond their production levels in the BGBM projections would also
be infeasible. 37

In our determination of the real costs of these two programs, the
claim was made that it would be possible through trial and error to
find the proper rate of increase in the rate of investment and its alloca-
tion which would be feasible even though the particular program
being analyzed turned out not to be feasible. By now, the reader may
appreciate the real meaning of our BGBM projections; it represents
the results of just such an attempt to discover the optimum potential
growth path of the Chinese economy, over the near future, subject
to the constraints of no foreign aid or borrowing and no decline in
the standard of living. The infeasible examples of the two alternative
military strategy policies have been presented as the best means of
showing exactly why the BGBM projections can be called optimal and
why any larger scale of defense expenditures and production is
claimed to be infeasible.

3. The Balanced Growth Benchmark Projections Reinterpreted

The BGBM projections are claimed to be the optimal feasible de-
velopment and military strategy policies over the next 5 years only
in the following sense: if merchandise trade in the foreign sector
must be balanced on an annual basis, the standard of living should
increase by approximately 4 percent a year, and the domestic produc-
tion of military goods is to increase by 7.3 percent a year, continuing
to account for approximately one-fifth of total industrial production,
these constraints determine the "optimum" rate of increase in the
level of investment (15 percent) and its allocation so as to yield the
maximum rate of growth for GT)P (8.8 percent). If an attempt were

l' There are increasing indications that the Chinese are now considering long-term foreign
loans as an acceptable means for alleviating this constraint on their economic development
Dotential.
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to be made to increase the attainment of any one of these three basic
objectives, i.e., the accumulation of a surplus in the balance of trade,
a faster rate of increase in the standard of living, or a faster rate of
increase in the domestic production of military goods, a loss must be
suffered in the attainment of the other two objectives.

The BGBM projections, however, do include what would appear to
be significant potential for the achievement of all three goals: Signifi-
cant growth without foreign aid or borrowing; a not very rapid, but
nonetheless positive and steady, increase in the standard of living;
and a sizable and increasing level of output in the defense industries.
Thus, even though the attempt to achieve superpower status and, to a
lesser extent, the program to modernize China's armed forces are
judged to be infeasible, the BGBM projections, which are feasible,
does allow for the development of prototypes modern weapons sys-
tems on a limited scale-and a modest expansion of China's air and
naval capabilities, as well as a significant accumulation of conventional
armaments and weapons for the modernization of China's armed
forces.

For example, the BGBM projections for 1980 call for total defense
expenditures to be 9.8 percent of GDP with an annual production of
military goods worth 25 billion U.S. (1975) dollars. This ratio of de-
fense expenditures to GDP would be higher than that experienced in
most other countries in the world in 1963-73.31 The absolute level of
defense expenditures .projected for 1980 should easily make China the
world's third largest military power, with- military expenditures well
above those of any country other than the United States and the So-
viet Union; China's projected defense expenditures in 1980 being ap-
proximately equal to two-fifths of the average annual defense expendi-
tures of the Soviet Union in 1963-73, one-third of those in the United
States, and more than 20 percent larger for those in France, West
Germany, and the United Kingdom combined.3 9 There should be no

question but that the magnitude of defense expenditures and produc-
tion included in the BGBM projections would allow for a significant
development of modem weapons systems in China and considerable
progress in the modernization of China's armed forces.

But these levels of defense expenditures and production are pre-
sented as the maximum feasible levels, with no foreign aid or borrow-
ing and a steady, but small increase in the standard of living. The
Chinese leadership, of course,- may well choose to set a lower level
of defense expenditures and a slower pace of increase in the production
of military goods, and their decision to do so obviously would be in-
fluenced by the potential economic benefits to be gained. Taking the
BGBM projections as the existing policy choice and limiting our
estimates to the marginal costs of this choice over the next year alone,
i.e., the immediate benefits to be obtained from an incremental reduc-
tion in military spending, these potential benefits can be summarized
as follows. A I percent reduction in the level of output in the defense
industries would set free enough producer's goods, skilled labor, and

as For obvious reasons, among those countries for which estimates are available, the ex-
ceptions are Albania, Cambodia, the Republic of China, Egypt, Iran, Iraq. Israel (the
highest ratio in the world)- Jordan, North Korea, Laos, Saudi Arabia, Syria, North Viet-
nam, Republic of Vietnam, and Yemen. Estimates for 132 countries are presented in World
Military Erpenditures and Aras Trade, 1968-73, U.S. Arms Control and Disarmament
Agency, Washington, D.C. 1975.

a' See World Military Erpcpnditures and Arms Trade, 1963-73, op. cit.



486

unskilled labor to increase output in the producer's goods industries
by 0.5 percent, in the consumer's goods sector by 0.5 percent, and in
the agricultural sector by 0.01 percent. The net change in output in the
various sectors will result in a 0.06-percent increase in GDP. The net
increase in employment and demand for consumption via an increase
in the wage bill due to this increase in GDP is insignificant, as is
the increase in the supply of consumption; 40 but the increase in the
supply of consumption is 3.7 times the increase in demand for con-
sumption. Therefore, even though insignificant, there is a net increase
in the standard of living of the agricultural force.

These marginal costs of defense expenditures, therefore, may in-
duce the Chinese to adopt a military expenditure policy which calls
for defense expenditures at a lower level than those spelled out as the
optimum feasible level in the BGBM projections. These decisions, of
course, will depend on a great many noneconomic cost considerations,
such as the specific military objectives of their military strategy pol-
icies, as well as their general political and social objectives. Given the
available empirical evidence of their past behavior, however, their
final choice will undoubtedly be close to that presented as the optimum
feasible level of their defense expenditures in this paper.

4. Disarrmament

Although a not very probable military strategy policy choice in the
near future in China, the economic consequences of disarmament
obviously is a very important factor involved in any consideration
of this policy by the Chinese and a consideration which must act
strongly in its favor. The marginal costs of a small reduction in the
production of military goods indicate the substantial economic gains
available to the Chinese from a significant reduction in the present and
probable future levels of defense expenditures in that country. Un-
fortunately, domestic and international political considerations far
outweigh these potential economic gains and, for the present at least,
the provision of a modern defense establishment with the military
capability to both counter its perceived external threats and achieve
its own foreign policy intentions can be expected to be a prerequisite
of any Chinese leadership group. Nonetheless, it is worth determining
the potential economic benefi,. a military strategy policy of dis-
armament in China for the purpose of obtaining a quantitative mneas-
ure, not only of the potential economic gains disarmament offers to
China and other agricultural, developing countries, but, more im-
portant, how much a cost in terms of lost growth and depressed stand-
ard of livings these countries pay for the unfortunate marriage of both
industrialization and military power as joint objectives of moderniza-
tion in the postwar era.

To obtain our estimates of the economic consequences of a disarma-
ment policy, a program is specified which calls for the 1975 level of
production in the defense industries to be cut in half and held at that
reduced level in 1976-80; the size of China's armed forces and their

40 The net Increase in the supply of consumption comes from combining the Increase In
agricultural production and industrially produced consumer's goods, the reduced demand
for exports following the decline in Imports as a result of the increased domestic production
for producer's goods, and the Increase In the demand for agricultural products as inputs In
the increased industrial production of consumers goods.
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maintenance costs assumed to remain at the 1975 level. Fixed capital
already in existence in the defense industries is assumed to be fixed,
i.e., not convertible to civilian production, with a depreciation rate of
10 percent; one-half of the depreciated fixed capital assumed to re-
quire replacement in order to maintain the steady level of output
in these industries in 1976-80. The rate of increase in investment is
assumed to remain the same as in the balanced growth benchmark pro-
jections and, after the replacement requirements of the defense indus-
tries have been met, the remaining investment is assumed to be allo-
cated to the various sectors proportionate to their share of investment
in the BGBM projections. The immobility of fixed capital in the de-
fense industries is an extreme assumption which biases downward our
estimates of the economic benefits of disarmament, i.e., our estimates
are limited to the economic benefits gained from diverting new acqui-
sitions of producer's goods which would have gone to the defense in-
dustries to the various civilian sectors and does not include those bene-
fits which could be obtained. from a similar diversion of producers
goods already incorporated in the fixed capital of the defense in-
dustries.

The reason for making this restrictive assumption is to show that
even when investments already made in the defense industries are
considered as sunk costs and lost to the civilian sectors forever, the
benefits of disarmament are still substantial. However, even with the
same rate of investment and some of that investment which formerly
went to the defense industries now going to other sectors, some of
which have lower capital-output ratios (consumer goods industries)
and higher capital-output ratios (agriculture), the net effect in total
GDP and its rate of growth is negligible. Thus, compared with the
BGBM projections, the disarmament program spelled-out above yields
an identical growth rate in 1976-80 and same level of GDP at the
end of the period. The significant changes, of course, are in the differ-
ent structure of the economy which results from the disarmament
program.

Inasmuch as the agriculture sector is now allocated a larger share
of investment than in the BGBM projections, the decline in agri-
culture's share of GDP is slowed down considerably. While a decline
in agriculture's share of GDP is often viewed as an indicator of suc-
cessful industrialization, this is only true when it is the result of
industrial output growing faster than agricultural output when both
sectors are experiencing significant growth. A decline in agriculture's
share of GDP brought about by the failure of the agricultural sector
to grow is no indicator of success. Thus, in China where standards
of living are still low and the demand for agricultural products still
exceeds the available supply, the slower decline in the share of agri-
culture in GDP while GDP is growing at 8.8 percent a year is an
indicator of success. not failure, as will be made clear later on. On
the opposite side of the coin, the rate of increase in industry's share of
GDP is also slowed down in the disarmament program, but there is
a significant shift in the structure of output within industry itself.
Defense production, which accounted for over 20 percent of indus-
trial output in the BGBM projections, now accounts for only 7 per-
cent of the total, with defense expenditures accounting for less than
5 percent of total GDP. Nonetheless, even in the program of disarma-
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ment being analyzed here, over 40 billion U.S. (1975) dollars worth
of new military goods are produced by the defense industries in
1976-80.

It is the faster rate of increase in the civilian sectors, offset in the
totals by the lack of any growth in defense industries, which pro-
duces the significant economic benefits of disarmament. With the rate
of increase in the level of investment the same, and a faster rate of
increase in the domestic production of producer's goods. necessary
imports of producers goods in the program of disarmament are only
one-fourth those in the BGBM projections. In 1980, therefore, the
level of necessary foreign trade is only 3 billion U.S. (1975) dollars
each way.4' The increase in the rate of growth of the industrial pro-
duction of consumers goods and agricultural production, along with
the lower level of required exports to pay for necessary imports, means
the residual category of consumption in the rural sector is the largest
benefactor of the program of disarmament. In 1976-80, per capita
consumption of the rural labor force increases by 7.4 percent, being
20 percent higher in 1980 under the disarmament program specified
here than in the BGBM projections. An increase of one-fifth in the
standard of living of the poorest and largest segment of the labor
force in a developing country where the standard of living is very
low, of course, is a most powerful economic appeal for disarmament.

CONCLUSION

It will come as no surprise if some readers were to object to our
attempt to estimate the economic consequences of alternative military
expenditure choices for any one of several reasons. I obviously have
not specified in great detail any particular military expenditure
policy the Chinese are likely to adopt. Quite the contrary. I have
tried to examine the economic consequences of what are set forth as
unadulterated and simplistic examples which illustrate the aggregate
results of a great many different levels and combinations of output
in particular enterprises within the defense industries. I also purpose-
fully ignored the host of important noneconomic considerations in-
volved in the adoption of any particular military expenditure policy,
or the reasons for adopting those policies. Quite simply, I have at-
tempted to estimate, in a preliminary way, the economic consequences
of those military expenditure policies which result in a substantial
increase in the level of total output in the defense industries with in-
creased real resource unit costs, a smaller, but still significant, increase
in the level of total output in the defense industries with no increase
in real resource unit costs, the continuation of the present share of
GDP being devoted to defense expenditures, and a significant reduc-
tion in the level of total output in the defense industries; ignoring the
reasons why such a policy would be adopted and the particular form
it would take to yield these aggregate results.

There also will be those who object to the rather inflexible and me-
chanical means by which the estimates for the real cost of these various
military expenditure choices were estimated, i.e.., it is impossible to
capture the complex variety of economic activities and the interde-

-While the program of disarmament greatly reduced China's dependence upon, It does
not eliminate the need for foreign trade. In fact, the level of foreign trade is increasing
faster than GDP at the end of the period so that the foreign trade dependency ratio is also
Increasing, even though it Is at a lower level and increasing slower than in the BGBM
projections.
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pendence and interactions among those activities in an econometric
model. Nor is it safe to assume the quantitative relationships within and
among even those sectors included in the model remain stable over time.
Yet, the purpose of the methodology used in this paper is not to repli-
cate reality in all its detail. Rather, our purpose is to explicitly present
the assumptions -we make in simplifying that reality so as to make an
estimate of the real costs possible and to make clear the. specific steps
taken to obtain those estimates. In other words. the methodology uti-
lized is the best means for insuring our estimates are logical and Con-
sistent; it is up to the reader to judge their "reality."

Thus, I plead guilty to the above criticisms and, at the same time,
claim they do not negate necessarily the validity of the estimates pre-
sented in this paper: My specific purpose, which I hope has proven
successf ul, has been an attempt to conceptualize and stimulate the chain
of reasoning involved and the relative importance of the conclusions
in the decisionmaker's evaluation of the economic consequences of
various military expenditure choices. If we have been successful in
this attempt, rather than failing to deal realistically with actual eco-
nomic development in Clina, our findings should represent important
factors entering the decisions which will determine that reality in the
near future.

APPENDIX

SPECIFICATION OF THE PROJECTION MODEL OF THE CHINESF ECONOMY USED IN
OBTAINING ESTIMATES FOR THE REAL COSTS OF ALTERNATIVE MILITARY EXPENDI-
TURE CHOICES

The economy is assumed to consist of only eight separate economic activities or
sectors: the industrial production of producer's goods (XI), the industrial pro-
duction of consumer's goods (X2), the production of agricultural products (A),
the provision of labor services (N), the provision of military equipment and
services (D), the exchange of goods with foreign countries (the foreign trade
sector), the accumulation and allocation of producer's goods (Ix), and the con-
sumption of goods and services by the labor force (C). The subscript t is adopted
for all endogenous variables to represent the relevant calendar year with a
value of zero assigned to the base year and the values 1, 2, 3, et cetera, for all the
ensuing years. The values for the exogenous variables are assumed to remain
constant with changes in t and, therefore, those variables do not have t as a
subscript.

The producer's goods sector (Xl) is defined to include the production of elec-
tric power, coal, petroleum, iron and steel, nonferrous metals, metal processing,
basic chemicals, and building materials. The consumer's goods sector (X2) in-
cludes the production of paper, textiles, processed foodstuffs, pharmaceuticals,
leather, printing, and industries manufacturing daily necessities. The agricul-
tural sector (A) includes the production of unprocessed plant and animal
products. The defense sector (D) includes the domestic production of military
equipment.and supplies (Dz), the import or military equipment and supplies
(AID), and the expenses for the maintenance of military personnel (G). The
investment sector (Ix) includes the accumulation of capital by means of the
domestic production of producer's goods (Xh) and the import of producer's
goods (Ali) and the allocation of capital to the two civilian industrial sectors,
the agricultural sector, and the defense sector.

The labor sector consists of the provision of the total labor force (N), divided
into skilled labor (Ns) and unskilled labor (NB), and the allocation of labor to
the two industrial sectors, the agricultural sector, and the defense sector. The
foreign trade sector includes the export of agricultural products and consumer's
goods (E), the import (I) of both producer's goods (Mf) and military equip-
ment and supplies (MD), and the receipt, extension, and repayment of foreign
loans (F). Finally, the consumption sector consists of the agricultural products
(CA) and consumer's goods (CX2) consumed by the labor force and their
dependents.

51-174 0 -75 - 32
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The decisionmakers in the model are assumed to be the "planners," a centralized
group with the authority and ability to implement the decisions (plans) they
make. The assumption is made that the planners have the ability to determine
and implement 13 specific variables in the model, called planners' variables.
Four of the planners variables determine the share of the available producer's
goods (investment) allocated to the production of producer's goods (y), consu-
mer's goods (.), agricultural products (X), and military equipment and sup-
plies (r). Subject to the condition that each of these planners variables must
be less than one and their sum must be equal to one, the planners are assumed
to be free to choose the value of any three of these variables.

It is also assumed that the planners determine the rate of Increase in invest-
ment (r) or the supply of producer's goods. The planned level of investment in a
given year is equal to the level of investment in the preceding year multiplied by
the quantity (I+ r) and the actual level of investment (I.) in year t is assumed to
equal the planned level of investment in year t.

I~t=I.o(l +r), (1)

The actual level of investment (supply of producer's goods) is obtained from
domestic production (XI) or from abroad through imports of producer's goods (M,).

IZI=X,,+MZ8 (2)

The planners are assumed to be able to choose and implement the desired level of
investment, therefore, by securing any shortage of producer's goods from abroad.
If they are unable to obtain the necessary imports of producer's goods from abroad,
the planned rate of increase in investment or the planned share of investment al-
located to the producer's goods sector must be changed. The planned increase in
the level of investment and its allocation does not allow for private investment.
The assumption is made in the model that self-provided investment is made in
the agricultural sector and this self-provided investment is proportionate to the
producer's goods allocated to agricultural production by the planners. The extent
to which the peasants make complimentary investment in agriculture is included
in the model as an institutional variable. Specifically, the peasants are considered
to determine the desired level of investment based on the amount of investment
provided by the state and this desired level of investment in agriculture is equal
to e times the amount of producer's goods allocated by the planners to agricul-
tural production (XI.). Thus, the amount of self-provided investment is equal to
(e- 1)XI.. As is true of the planners' variables, the values assigned to the institu-
tional variables, such as e, may be changed from year to year, depending upon
the reorganization of agricultural institutions and the decisions of those who con-
trol those institutions.

Twenty-one of the 39 structural equations in the model refer to the supply and
demand for labor. This proliferation of equations for the labor sector is due to
the assumption of two types of labor (N), the allocation of unskilled labor (NB) to
four sectors of production and to the military sector, the allocation of skilled labor
(Ns) to three sectors of production, and the necessary equilibrium condition that
supply equals demand for each of these uses of labor.

We begin on the supply side. The rate of increase in the total labor force (n) is
specified as an institutional variable; i.e., an exogenously given value. The total
supply of labor (Ns) in year t is equal to the total labor supply in the previous
year times the quantity (1 +n).

NSg=N.(I1+n)' (3)

The rate of increase in the supply skilled labor (p) nlso is assumed to be an ex-
ogenously given value. The supply of skilled labor (NSs) in year t is equal to the
supply of skilled labor in the previous year times the quantity (1 + p).

Nss1 = N9s.(1+p)' (4)

The supply of unskilled labor (NBS) is determined by subtracting the supply of
silled labor from the total labor force.

(5)NS I- N-93 = N-9B



491

The rates of increase in the total supply of labor and the supply of skilled labor
are assumed to be exogenous variables for a very practical reason: we don't have
a better method for estimating these quantities.

The production functions in the model are basically those of fixed proportions
and constant returns to scale. In other words, the various inputs are assumed to be
used in fixed proportions in each of the production sectors and the average and
marginal productivity of additional units of this fixed bundle of inputs is assumed
to be constant. The potential output in the two civilian sectors (Xi and X2), the
agricultural sector (A), and the production of military equipment and supplies
(Dx) in any given year is equal to the output (capacity) of that sector in the
base year (o) plus the reciprocal of the capital-output ratio times the amount of
producer's goods allocated to that sector between the base year and the given year.

Given the allocation of capital to each sector, there is no difficulty in obtaining
the necessary unskilled labor required (demanded) inasmuch as the assumption
is made that unskilled labor is in excess supply. If the quantity of unskilled labor
demanded exceeds the available supply, the model's estimates will show this to
be the case and unskilled labor will replace capital as a scarce resource in the
economy, i.e., there is no possible substitution of labor for capital. In the agri-
cultural sector and the production of military equipment and supplies there is no
difficulty in obtaining the necessary skilled labor inasmuch as the assumption is
made that skilled labor is not an input in the agricultural sector and the production
of military equipment and supplies has top priority in securing inputs of skilled
labor. Therefore, unless the excess supply of unskilled labor is eliminated, the
output of agricultural products and military equipment and supplies is determined
solely by the amount of capital allocated to these two sectors; i.e., their actual
output is equal to their potential output.

If there is a scarcity of unskilled labor-total demand exceeds the available
supply-the shortage is assumed to be borne entirely by the agricultural sector.
When this happens, actual output still is equal to potential output in the defense
industries, but actual output in agricultural is equal to the available supply of
unskilled labor times the average productivity of unskilled labor in that sector.
With the shortage of unskilled labor, potential output exceeds actual output and
there exists excess capacity in agriculture.

Thus, actual output of the defense sector (Dx) in year t is equal to output in the
previous year plus the product of the producer's goods allocated to the defense
industries (7rIs) times one over the marginal capital-output ratio in the defense

sector ( V) -

Dxi=DxD+ or 1 [(1+r)t
4

l-(1+r)] (6)1
VD r

I ~~~~~~r
Actual output in agriculture (A) in year t is equal to output in the previous year

plus the product of total investment in agriculture (eXI.) times one over the

marginal capital-output ratio in agriculture I or equal to the total supply of

unskilled labor in the agricultural sector (NBSA) times the average productivity of
unskilled labor in agriculture (LA); whichever is smaller.2

A 1=Min {(A±+eXjIo [(l+r)+-(l+r)]), LANSAI (7)

Agricultural raw materials are assumed to be used as inputs only in one industrial
sector; the consumer's goods sector. That sector, however, is assumed to have no
difficulty in obtaining the necessary inputs of agricultural raw materials, i.e., the
consumer's goods industries are assumed to have first priority in the allocation

I The total investment between year o and year t, including investment in year f is
2 The first means of determining the level of agricultural output holds as long as producer's goods are the

scarce input and unskilled labor is in excess supply; the second when unskilled labor is the scarce input, i.e.,
demand exceeds supply. The quantity AXI represents total investment in agriculture and is the sum of state
provided investment "I. and self-provided investment by the peasants (e-i)?J..
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of agricultural output. Any shortage of agricultural products is compensated for
by an equal reduction in exports. Of the four inputs in the production sectors in
the model, therefore, agricultural raw materials are used in only one sector and
are never scarce, i.e., they do not determine the level of output in any of the
production sectors.

Capital, of course, is the major scarce resource. This input determines the level
of output in the defense industries and in the agricultural sector, as long as un-
skilled labor is in excess supply. When the supply of unskilled labor is deficient,
the shortage of that input is completely absorbed at the expense of agricultural
production. Skilled labor also is assumed to be a scarce input with any shortage
or gap between demand and supply completely absorbed by reductions in pro-
ducer s goods and consumer's goods industrial production.

The demand for skilled labor in each of these sectors is determined by estimating
what output would be in the absence of a shortage of skilled labor. This potential
is then divided by the average productivity of skilled labor in these two sectors to
determine their demand for skilled labor. If the available supply of skilled labor is
less than demanded, the available supply is allocated to these two sectors in
proportion to their demand for skilled labor,3 and the actual output is estimated
by reducing the potential output by an amount equal to the shortage of skilled
labor times the average marginal productivity of skilled labor.

The first step in determining the level of actual output in the two civilian in-
dustrial sectors, therefore, is to determine the supply of skilled labor available for
those two sectors after the demand of the defense industries is satisfied. The total
supply of skilled labor (Ns) was determined in equation 4, above. The demand of
the defense industries for skilled labor (Ng,) in year t is equal to the actual
output of the defense industries, determined in equation 6, multiplied by the
reciprocal of the average productivity of skilled labor in the defense industries

U.)~~~~~~~~~~~~~~~~~~~8(as) S~~DS D.. ( I.D r ])(8)
NA'5 = (Dz VD Ijlra+ (lt )

It is assumed the defense industries have first priority in the use of skilled labor
and, therefore, that sector's demand for skilled labor (NSDD) is equal to its supply
of skilled labor (NsDS).

NmD. = NS(D,

To determine the supply and demand of skilled labor in the two civilian indus-
trial sectors, we first determine the potential level of output in each of those
sectors. The potential level of output in the producer's goods industries in year f
is equal to output (capacity) in the base year(X10 ) plus the product of producer's
goods allocated to the producer's goods industries (yI.) since the base year
through year t times one over the marginal capital-output ratio in the producer's

goods industries (V' ). Or,

Potential output in producer's goods industries in year t=

(1 r+r)8+1- (1 +0~
X..+ ' I..L r

The potential level of output in the consumer's goods industries in year t is
equal to the output (capacity) in the base year (X20) plus the product of the
producer's goods allocated to the consumer's goods industries (OI2) since the
base year through year t times one over the marginal capital-output ratio in the

consumer's goods industries (V). Or, potential output in the consumer's goods

industries in year t =

+ rlr)'+-(+r)l

' It would be possible, of course, to allocate the available supply of skilled labor to these two industrial
sectors on the basis of any set of desired weights. The sssumption made in the model merely assumes the
planners would allocate the scarce supply of skilled labor to these two civilian industrial sectors in the same
relative priority they allocated capital to these two sectors.
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The demand for skilled labor in the producer's goods industries (NI) and in
the consumer's goods industries (N.SI) in year t is simply the product of the
potential output and the reciprocal of the average productivity of skilled labor
in each of those sectors and (-), respectively.

N al (X 1 0 ±- i U{( +r) (1+r)]) (10)
and

IVsD21 -X20+ ' IZO[(+)r(+))(1

The supply of skilled labor allocated to the producer's goods and consumer's
goods industries (N3, and N32, respectively) in year t is equal to the product of
the supply of skilled labor remaining after the demand of the defense industries
is satisfied (N -NED) and each of the civilian industrial sector's share of their
combined demand for skilled labor.

Ns,,= (N3t-Ns )(N +I,) (12)

and
Ns,= (N3-, -Ns.,)( ND2, (13)

If the supply of skilled labor to the two civilian industrial sectors determined
in equations 12 and 13 exceed their demand for that input determined in equations
10 and 11, then the actual level of output is equal to the potential level of output.

The optimum level of output is assumed to call for the use of inputs in a some-
what fixed proportion and an insufficient supply of skilled labor is assumed to
make each unit of capital less efficient. Thus, the marginal productivity of the
additional units of capital must be adjusted accordingly 4 and the equations used
in the model for determining output in the two civilian industrial sectors show in-
creases in putput as the sum of two quantities: optimum output or investment
times the marginal productivity of capital and the reduction in putput due to the
shortage of skilled labor or the difference between the demand for skilled labor
and the supply of skilled labor times the marginal productivity of skilled labor.

XII=XIo+ I..[(I+r) (1+r)]_min. 1[-az(NAi4--Ni)]b 01 (14)
and

X2 4=X 2 0 +V X. [(1+r) (l+ r)] min. 1[-a2(NS`21-Ns21 )], 0) (15)

The total demand for skilled labor (NCD) in year t is equal to the sum of the
demand for skilled labor in the three industrial sectors which is determined in
equations 8, 10, and 11.

Ns", = N SD , + N SD 1, + NsD2, (16)

The shortage of skilled labor (Ss) in year t is equal to the total demand for
skilled labor (N ) determined in equation 16 minus the total supply of skilled
labor determined in equation 4.

Ss=max. I (N^D -N,,), 0 (17)

The planners are assumed to determine both the rate of increase in the size of
Communist China's defense establishment (m) and its composition (d). The
planners' variable m refers to the annual rate of increase in expenditures on in-
creases in the stock of military equipment, and supplies and expenditures for the

4 One way to include this inefficiency due to the shortage of skilled labor would be to adopt a general
production function in the form, increase in output is equal to (a-a) times investment; where a is the op-
timum marginal productivity of capital and 9 being a direct function of the shortage of skilled labor. This
form of representing the production function while more elegant has been rejected merely to simplify the
model.
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maintenance of military personnel, i.e., the total defense expenditures (D). The
planners' variable d refers to the ratio of the annual expenditures for the mainte-
nance of military personnel (G) to the annual total defense expenditures. Both m
and d, therefore, would reflect the planners' choice of military strategy. Inasmuch
as m is the annual rate of increase in defense expenditures, the value of m can be
either positive or negative. The value of d must be greater than zero and less
than one.

The annual increase in the stock of military equipment and supplies comes from
domestic production of military equipment and supplies (D.) or from imports
(MD). Given the planners' choice of m and d and their choice of the rate of in-
crease in investment (r) and its allocation to the production of military equipment
and supplies (ir), necessary imports of military equipment and supplies are deter-
mined as a residual. If the necessary imports of military equipment and supplies
cannot be obtained from abroad, the planners must reduce m, increase d, or
increase vr.

Thus, the level of total military expenditures (D) in year t is equal to the level
of total military expenditures in the previous year times the quantity (1+m).

Dj=D.(l+m)1 (18)

By setting the value for the ratio (d) of the annual expenditures for the mainte-
nance of military personnel (G) to total military expenditures (D), the former
expenditures in year t are determined by multiplying the value chosen for d times
the total military expenditures in year t which are determined in equation 18.

G1=dD, (19)

Imports of military equipment and supplies (MD) in year t are equal to total
military expenditures (D) minus the suni of the value of domestic production of
military equipment and supplies (D.) and the expenditures for the maintenance
of military personnel (G).

MD,=Dt- (D,.+Gj) (20)

The total supply of unskilled labor (ND) in year t is determined in equation 5.
The total demand for nonagricultural, unskilled labor (ND,,.,, DA) in year t is
equal to the sum of the demand for unskilled labor in the producer's goods, con-
sumer's goods, and military sectors (N.,, NBD2, and N.`D, respectively).

ND,,EA, = NDII + NR2L + NHDD (21)

In the two civilian industrial sectors, the demand for unskilled labor is equal
to the actual output in each sector divided by the average productivity of unskilled
labor in each sector (LI in the producer's goods sector and L2 in the consumer's
goods sector). The average productivities of both skilled and unskilled labor in all
sectors are assumed to be institutional variables, i.e., the values for these variables
are determined exogenously; they are taken as given values.

Bix = LI (22)
and

B21 = L (23)

It is assumed that the industrial and military sectors have first priority in
obtaining unskilled labor and, therefore, the supply of this input is equal to the
demand for it in the two civilian industrial sectors and in the military sector.

NDI R NDI, (24)
and

NMD2 = Nsm, (25)
and

NBDD, = N88D, (26)
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The demand of the military industries for unskilled labor in year t is equal to
the actual output (D.) divided by the average productivity of unskilled labor
(LD) in those industries. The demand of the armed forces for unskilled labor isequal to the total annual expenditures for the maintenance of military personnel
(G) divided by the average expenditures per man (WG). This average expenditure
per man is one of the planner's variables in the model, as is the average wage rate
for both skilled and unskilled labor in all sectors, i.e., the planners are assumed
to be able to determine the level of real expenditures per capita of the labor
force through the control of wages, rationing, and the domestic markets for goods
and services.

Thus, the demand for unskilled labor in the defense sector (ND') in year t
is equal to the sum of the demand for that type of labor by the military industries
and the armed forces.

N D =D.,+ Gt(27)
B LD WO (7

With the total supply of unskilled labor determined in equation 5 and the total
nonagricultural demand (i.e., supply) determined in equation 21, the supply of
unskilled labor assigned to the agricultural sector (NIA) in year t is equal to the
former quantity (Ni) minus the latter quantity N.D. BAlt

NSBA. = N, -N.D. BAt (28)

In other words, it is assumed that all labor not employed in the nonagricultural
sectors is allocated to the agricultural sector whether there exists the demand for
those laborers or not. Inasmuch as there is no substitution between unskilled labor
and capital in the production functions included in the model, the potential
output of the agricultural sector is solely determined by the amount of fixed
capital in that sector, i.e., by the first term in equation 7.

Potential output in agriculture= A SO[(1+TPl((1 +r)]

The demand for unskilled labor in the agricultural sector (NDA) in year t is
equal to this potential output divided by the average productivity of unskilled
labor in agriculture (LA)-

A+ +e" I. r~+r) '+'- (+r)l

ND A A = LA (29)

The surplus of unskilled labor (SB) in the agricultural sector in year t is equal
to the total supply of unskilled labor in that sector (Nj,) minus the total demand
for unskilled labor in that sector (NDA).

SB,=N'AI-NA D (30)

If the resulting difference has a positive sign, there is a surplus and the excess
supply is absorbed in the agricultural sector with no increase in agricultural
production; actual output is equal to potential output and the marginal produc-
tivity of unskilled labor is equal to zero. If the resulting difference has a negative
sign, there is a deficit and the actual level of output in the agricultural sector is
determined by the available supply of unskilled labor in agriculture (Nj,,)
times the average productivity of unskilled labor in that sector (LA), i.e., the
actual level of output is determined by the second term in equation 7. When
there exists a shortage of unskilled labor in agriculture, producer's goods will
have a marginal productivity of zero-be in excess supply-and the marginal
productivity of unskilled labor will be equal to its average productivity (LA).

The annual weighted-average real wage of unskilled labor in all nonagricultural
sectors (WI, W 2, WD, WG, in the producer's goods, consumer's goods, and military
industries and in the armed forces, respectively) and of skilled labor in all sectors
(Ws) is assumed to be determined by the planners. In this version of the model,
the real wage of the unskilled labor employed (i.e., demanded or Nj',) in agricul-
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ture (WA) also is assumed to be a planner's variable. In some of the alternative
versions of the model, the consumption of the agricultural labor force is the
residual variable which serves to equate the total supply and demand for resources
in the economy. In those alternative versions of the model, the annual weighted-
average real wage of unskilled labor in the agricultural sector becomes one of the
dependent variables. These annual weighted-average real wage rates are assumed
to include both private disposable income and commodities and services provided
by the state for public consumption. It is assumed that all income received by
labor, both skilled and unskilled, is used entirely for the consumption of agricul-
tural products (CA) and consumer's goods (C.2).

Although the annual weighted-average wage rates are planner's variables, the
proportion of total consumption consisting of agricultural products (a) is assumed
to be an institutional variable.

With the exception of the agricultural sector, per capita consumption in each of
the sectors is equal to the annual weighted-average real wage per worker divided
by the number of dependents per worker. In the agricultural sector, the employed
unskilled laborers are assumed to share their consumption (wages) not only with
their dependents, but also with the unemployed laborers and their dependents in
that sector. Inasmuch as all unemployed labor is assumed to be restricted to the
agricultural sector and the annual weighted-average real wage of labor is assumed
to be lower than the real wages in other sectors, the lowest level of per capita con-
sumption in the economy will be in agriculture.

The planners are assumed to be free to choose the values for the planner's
variables in the model, but are free only within certain limits. The most signifi-
cant limit to their freedom is the limit to the available supplies of capital and
labor. Another important limit is their inability to starve the Chinese people,
i.e., the need to maintain a minimum level of per capita consumption. In the
model, the lowest level of per capita consumption shows up in the value for the
per capita consumption of the agricultural labor force(s).

Total consumption (C) in year t is simply the sum of all real income received
by employed labor in the economy or the sum of the total employment of skilled
labor times the annual weighted-average real wage for skilled labor, the total em-
ployment fo unskilled labor employed in each sector times the annual weighted-
average real wage of unskilled labor in each sector, and the share of total ex-
penditures for the maintenance of the armed forces spent on the consumption of
agricultural products and consumer's goods (b). This proportion of total ex-
penditures for the maintenance of the armed forces spent on agricultural products
and consumer's goods (b) is assumed to be an institutional variable. In the agri-
cultural sector, the total consumption of the agricultural labor force is equal to
the total demand for unskilled labor in that sector (NDDA) times the annual
weighted average real wage of unskilled labor in agriculture and this total con-
sumption is divided up among the total supply of unskilled labor in agriculture
(NAA) to determine the standard of living of the labor force in that sector.

Thus, the four equations in the consumption sector determine total consumption
(C) in year t, the division of consumption expenditures between those on agri-
cultural products (CA) and those on industrially produced consumer's goods (CX2),
and the standard of living of the agricultural labor force(s).

CgWsNS,+WD (L-)+bG,+WINB +W2NBN+WANDAS (31)
and

CAI=aC, (32)
and

Cx 2,=(1-a)C, (33)
and

WANl= DA (34)

In the foreign trade sector, exports (E) in year t are assumed to consist of
agricultural products and consumer's goods. The available supply of agricultural
products for export is determined by subtracting the consumption of agricultural
products by the domestic population (CA) and the inputs of agricultural products
in the industrial production of consumer's goods (RX 2) from the total output of
agricultural products (A). The amount of agricultural products required as
inputs per unit consumer's goods output (R) is assumed to be an institutional
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variable as are all the input-output relationships in the model. The supply of
consumer's goods available for export is equal to the total value of consumer's
goods produced (X,) minus the domestic consumption of consumer's goods%~2) .

E A(Aj-CA -RX2 ) + (X2-CX2 )
or

EI= Al+ (1-R)X2I-C, (35)
Imports (M) in year t are assumed to consist of the producer's goods imports
(M,) determined in equation 2 and the imports of military equipment and sup-
plies (MD) determined in equation 20.6

Ag=M1g+MDe (36)

Foreign borrowing (F) in year t is equal to total imports (M) minus total
exports (E).

Ft=M ,-Es (37)5
The monetary value of all variables in the model are given in terms of base year

prices and, thus, all changes expressed in monetary values indicate changes in real
quantities. The value of exports and imports are also expressed in terms of constant
prices and, therefore, the assumption is made that both the elasticity of supplyfor China's import commodities and the elasticity of demand for China's export
commodities are infinite at the existing constant prices.' The same assumption is
made concerning domestic intersectoral trade. In fact, in order to keep the model
as simple as possible, intersectoral trade does not constitute a separate sector of the
model. Rather, the required net transfer of agricultural products to other sectors
is not achieved by changes in the terms of trade, but by taxes in kind and forced
deliveries to the state. With prices fixed, a given amount of agricultural products
is assumed to be supplied to the industrial sector in exchange for an equal value
of industrially produced consumer's goods which are consumed in the agricultural
sector. The nonagricultural sector's additional demand for agricultural products forconsumption, inputs in production, and export is assumed to be supplied to thesesectors at fixed prices by the state; the state having acquired the agricultural

products by taxes in kind and forced deliveries levied on the agricultural sector.
The exclusion from the model of the monetary and domestic trade sectors, however,
greatly simplifies the model and would appear to serve its purpose as a simplifying
assumption for a model of an economy in which there is a relatively strong degree
of state control over prices and the allocation of consumer's goods.

The amount of agricultural products obtained from the agricultural sector bythe state (TAx) in year t is equal to the total output of agricultural products (A)
minus the total consumption of the agricultural labor force; their consumption
of industrially produced consumer's goods as well as their consumption of agri-
cultural products.

TAxt=za-a(WANAI4 )- (1 -a) (WANBA,)or
TAxZ Ag- WAN'BA1 (38)

° In this version of the model there are no imports of consumer's goods (Ale). When the per capita consumption of the agricultural labor force(s) is reduced to the minimum level acceptable to the planners'it becomes necessary to maintain that standard by reducing exports, i.e.. by reducing the "net" export ofconsumer's goods either by means of reducing the level of agricultural products and consumer's goods ex-ported or by importing those goods. In the early 1960's, China's imports of grain became an importantaspect of China's foreign trade and rather than hide this significant development as a reduction in "net"exports, a version of the model has been developed to explicitly include imports of consumer's goods (lc) .' In the version of the model presented here, the foreign trade sector is the residual, balancing sector, andthe required foreign aid and loans to finance the gap between total supply and total demand for resources Inthe domestic economy are assumed to be available. If these are not available, and a particular export surplusor a balanced trade is required, the alternative version of the model in which the consumption sector is theresidual, balancing sector, becomes the appropriate version to use. When the consumption sector becomesthe residual, balancing sector, however, the plasner's lose one degree of freedom. The planners must increaseexports by reducing wages and, thus, domestic consumption or by allowing money wages to remain fixedwhile reducing consumption by means of rationing or they must reduce their demand for imports. Thelatter policy would mean that exports are still determined as a residual-the difference between the domesticsupply and demand of agricultural products and consumer's goods, but the resulting level of exports andrequired balance of trade determine the required level of imports. With a given level of imports available tothe planners, their selection of a value for two of the three planner's variables r, m, or d would determine
the value of the third.The version of the model presented in this appendix has been chosen for presentation merely because it Is
the simplest of the several versions of the model used.' In other words, as indicated above, China's balance of payments is assumed to be balanced by adjust-ments in the flow of commodities orcapital movements, not by changes in prices or the exchange rate.



498

The consumption of industrially produced consumer's goods by the agricultural
labor force, as well as the agricultural products they consume, is subtracted from
total agricultural production to determine effective state levies on the agricultural
sector inasmuch as it is assumed the agricultural sector has obtained these con-
sumer's goods by voluntarily trading an equivalent amount of agricultural prod-
ucts with the consumer's goods sector. Thus, the total amount of agricultural
products obtained from the agricultural sector by the state is equal to total output
minus total consumption in that sector and the effective rate of taxation in the
agricultural sector (t) in year t is equal to the total amount of agricultural prod-
ucts obtained by the state divided by the total output of the agricultural sector.

t= At' (39)
A,

The projection model specified above consists of 39 independent structural
equations and contains 39 endogenous or dependent variables. Given the values
chosen for the 13 planner's variables, those determined for the 17 institutional
variables, and those chosen for 8 of the endogenous variables in the base year,
the values for the 39 endogenous variables can be determined for any future year.
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A. OVERVIEW

The visit of President Nixon to the People's Republic of China
(PRC) in February 1972 and the resultant Shanghai Communique
signaled the resumption of the Sino-American relationship dormant
since Chinese troops had entered North Korea 22 years earlier. The
historic relationship, sometimes unequal, had begun in 1784 with the
call at Canton of the American vessel, FEmnpress of China. Commenc-
ing in 1969 with the easing of travel and trade restrictions, the United
States had indicated a desire to change its policy toward the PRC; the
Shanghai Communique of February 1972 is the official expression of
that change.

About commercial relations the joint communique said:
Both sides view bilateral trade as another area from which mutual benefits

can be derived, and agree that economic relations based on equality and mutual
benefit are in the interest of the peoples of the two countries.

It was agreed that the progressive development of trade between the
two countries would be facilitated.

The policy enunciated in the Shanghai Communique has been re-
affirmed by both sides on various occasions, especially during Secre-
tary Kissinger's several trips to Peking. And, it has been reaffirmed by
actual results in the commercial sector. Trade, which had been non-
existent in 1970, rose to $805.1 and $933.8 million by 1973 and 1974,
respectively, with wheat sales, jet transport exports, and a number of
other major contracts highlighting this unexpectedly rapid develop-
ment. On the strength of Chinese purchases of American agricultural
commodities, the United States has risen to the position of China's
No. 2 trading partner in the last 2 years. A degree of normalization
has been returned to the Sino-American commercial relationship.

While trade has risen quickly to significant levels, while more and
more American businessmen are traveling to Peking and to the Canton
Trade Fair, and while liaison offices with commercial staffs have been
opened in the respective capitals, certain unresolved issues clearly
stand in the path of substantial further improvement in trading rela-
tions. Coupled with these commercial issues are some of the usual
business problems occurring between trading partners everywhere.
as well as some peculiar to United States-China trade. Resolution of
the outstanding commercial issues will require negotiations between the
two governments.

Settlement of the issues of Chinese blocked assets and United States
private claims would clear the way for further normalization of com-
mercial relations. Unresolved, these issues prevent direct shipping
and direct airline connections owing to the risk of attachment of
flag carriers in satisfaction of claims. Direct banking is precluded
and the exchange of trade exhibitions forestalled. Another major
commercial issue concerns the extension by the United States of most-
favored-nation (MFN) nondiscriminatory tariff treatment to the
PRC. PRC officials have raised the MFN issue with U.S. business-
men and others. Presumably, Peking not only wants MFN, but feels
entitled to it as part of the Shanghai commitment to conduct trade
on the basis of "equality and mutual benefit." The Trade Act of 1974
provides a mechanism by which the United States could confer MFN
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status on China, but it is an act burdened with difficult requirements
where the nonmarket economies of the socialist states are concerned.

The facilitation of business continues with the National Council
for United States-China Trade (National Council) and others pro-
viding substantial assistance to American importers and exporters.
Analysis of commodities now moving in Sino-American trade suggests
that there is sufficient growth potential in nonagricultural raw and
semifinished materials and in advanced plant, equipment, and tech-
nology to warrant optimism in the future vitality of this commerce
even though total trade turnover in 1975 will decline sharply owing
to a steep drop in Chinese purchases of American agricultural
products. Chinese foreign trade policy, while rooted in absolute con-
trol over all of the instrumentalities of trade and in the Chinese dictum
of "self-reliance," explicity provides for the importation of foreign
goods and technology. Thus, the prognosis for further improvement
in business relations and in the growth of trade in the near future is
favorable.

Although there is improvement in the business climate, significant
progress in the normalization of commercial relations is now depend-
ent on resolving some of the key commercial issues. It is likely that
considerable time would be required for these negotiations and, thus,
it is not possible now to predict when they might be resolved by
Washington and Peking.

In the interim American business interests would do well to try to
better understand the PRC and its trading institutions and practices so
different from our own and *those encountered elsewhere in market
economies. It is worth reminding ourselves that of the principal
nations of the world probably none is closer to economic self-sufficiency
than China. The PRC is not a market for 50 million American automo-
biles or refrigerators, but a highly selective one entirely dependent on
the dictates of Peking's planninig. To be successful, and there are
successful American businessmen in the China trade, one requires
large amounts of patience and a fine appreciation of Chinese decision-
making and commercial practice.

B. COMMERCIAL RELATIONS: HISTORICAL

The U.S. commercial relationship with China began in 1784, when
the Empress of China called at Canton to unload a cargo of ginseng.
Following in the wake of the flourishing Sino-British trade conducted
by the East India Co., the United States reaped the benefits of Eng-
land's "gmnboat diplomacy," sending millions of dollars worth of silver
to China during the 19th century for the purchase of Chinese tea and
silk. The British had initiated trade in Canton by attacking the city
with warships. In a determined fight against the Emperor's restrictive
policies, the British pried the door open for all those who wished to
trade with the Middle Kingdom.

Earlier, in 1702, in response to the increasing nuisance of trading
with foreigners, China had begun the Co-Hong or Factory system.
By this arrangement direct contact with foreigners was limited to
the sole agent at Canton and Amoy through whom foreigners had to
buy and sell. In 1757 Canton was designated the only port at which
foreigners could trade; the increased volume of trade there was han-
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dled by an expancding Co-I-long system. Officially 13 in number, the
Co-Hongs had become corporate bodies given an absolute monopoly
on all dealings -with foreigners.

Opiumb Var
By the early 1800's, England was no longer sa:tisfied with the

restrictive Co-Hong system, and in 1839, incensed at the confiscation of
opium, the English retaliated with armed force. Opium had been used
as the chief financial means to offset Britain's imports from China,
and constituted some 40 to 50 percent of China's imports. Enraged at
its deleterious effects on both health and the outflow of silver, the
Manchu Government had issued several edicts prohibiting its sale and
had forced British traders to turn over opium 'to be burned. The ensu-
ing struggle, kno-wn as the Opium W0ar, resulted in the Treaty of
Nanking of 1842 and substantially altered the Chinese structure for
international trade. The Co-Hong system w-,as abolished and five treaty
ports were established as centers of trade: Shanghai, Canton, Ningpo,
Foochow, and Amoy. Hong Kong was ceded to Britain as a free port,
and China was required to pay $6 million for the confiscated opium.
Two years later, China was also deprived of the right to fix customs
duties, and a flat rate of 5 percent by value was imposed on all imports.

During the next 70 years, over 50 commercial treaties and their
amendments. including numerous unequal terms and clauses, were
imposed on China. Extraterritorial rights allowed foreigners free-
dom from prosecution under Chinese law, internal wvaterways were
opened to all vessels under foreign flag, and the "transit pass system"
allowed cheap transport of foreign goods inside the country. The
Treaty of Tientsin in 1858 specifically legalized traffic in opium. Fol-
lowing the 1895 war with Japan, the Treaty of Shimonoseki allowed
construction of foreign factories in all treaty ports, 48 of wvhich had
been opened since 1842. This era of China's history has been aptly
called a period of submission and subjection.

Early BOth Century Trade

American participation in the "partitioning" of China was minimal,
but the United States did acquiesce in the division of China into
"spheres of influience." In 1899 the United States promulgated an
Open Door Policy which stipulated that all nations be given equal
rights in China, that none be denied the privileges of commerce and
navigation extended to any one country. Until the end of the 19th
century, Britain had commanded the substantial portion of China's
foreign trade, feeding the China market with cotton goods from Lan-
cashire and yarn and opium from India. The United States share of
this market was not insi-nificant, however. In 1868, 9.5 percent of
China's exports went to the United States, and Sino-American trade
constituted .5.2 Percent of China's total trade. By 1905 trade turnover
had reached $81 million annually.

The years following enunciation of the Open Door Policy saw a
pro.zressive, but verv gradual growth in the level of United States-
China trade. In 1912 the United States was China's fourth largest
trading partner., by 1919 the third, and by 1931 the United States had
replaced Hong Kong as China's second largest trading partner, ac-
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counting for 19 percent of China's total trade. World War I brought
a sudden shipping shortage and, consequently, soaring freight charges
which acted as a very effective import duty, spurring the development
of industries and resources in China and lending impetus to manufac-
turing there. The wealth of raw materials, cheap labor, and suprana-
tional treatment of foreigners contributed to extensive foreign invest-
ment. To facilitate the expansion of United States-China trade, Con-
gress passed the China Trade Act in 1922, authorizing the creation
of corporations for the purpose of doing business with China. Firms
incorporated under the act were entitled to certain tax relief benefits.
To qualify for incorporation. a company had to be organized to do
business within China (since 1950, within Hong Kong or Taiwan),
and had to contribute to the development of demand in China for
goods produced in the United States.

Prior to World War I, China's principal exports were silk and
tea, constituting 92 percent of China's total exports in 1871 and 50
percent in 1898. With the development of the Indian and Japanese
tea industries, competition cut into China's tea trade. while silk took
its place beside a range of new exports including soybeans from Man-
churia, ginned cotton, eggs and egg products, and bean oil. As the
commodity market changed. and foreign investments aided growth
of the domestic textile industry, China's imports of cotton cloth goods
declined until they held only 1.7 percent of total imports in 1936.
To supply these new domestic mills, however, China became a sig-
nificant importer of raw, cotton. From 10Q20 on. more raw cotton was
imported than exported and in 1931. this commodity alone constituted
32.5 percent of China's total imports from the United States.

Other major American exports included kerosene oil. softwood logs,
steel, and tobacco. By 1927. China relied on the United States for
80.8 percent of its tobacco, 74.5 percent of its oil and kerosene. and
63.2 percent of its timber. Prior to World W1rar II, China's No. 1 export
to the United States was raw silk, constituting a third of total U.S.
imports from China. A large percentage of China's fur skins. gum
rosin, bristles, tea, and wool also went into the United States. In the
peak years between 1920 and 1929. trade turnover between the two
countries ran between $209 and $339 million, annually.

In contrast to the trade deficits run up with other trading partners,
China's trade balance with the United States remained pos;tive
throughout the 1920's. declining only from 1931-34. when China's
exports to the United Staces declined faster than her imports. By
1935-36 the balance was again favorable to China, with exports ex-
ceedinr imports by $26-$27 million. From 1911 to 1949, China's
total foreign trade with most countr;es was marked by chronic deficits.

DVIuring the Sino-Japanese War. China's increase in government ex-
penditures. combined with a decrease in revenue due to the- loss of the
coastal cities resulted in rampant inflation. Between 1941 and 1945
inflation ran 300 percent a year and from 1946-48. it was 600 percent
a year. After 8 years of war with Japan and 3 years of intense civil
conflict, China's foreign trade was almost totallv disrupted, although
U.S. exports to China during 1946-48 were higher than ever as recov-
ery from the ravages of war was begun. Table 1 shows United States-
China trade for the period 1900-53 after which all trade halted.
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TABLE 1.-UNITED STATES-CHINA TRADE, 1900-53

[in millions of U.S. dollars]

Year U.S. exports U.S. imports Total

1900- - - 15 27 42
1901 - - - 10 18 28
1902 - - -25 21 46
1903 - - - 19 27 46
1904 - - - 13 29 42
1905 -- -53 28 81
1906 ----------------------------- 44 29 73
1907 - - -26 33 59
1908 ------------------------ 22 26 48
1909 - - - 19 29 43
1910--- 16 30 46
191 91- 19 34 53
1912 - - -24 30 54
1913 - - - 21 39 60
1914- 25 39 64
1915 - - - 16 40 56
1916 - - -32 80 112
1917 - - - 40 125 165
1918- 53 111 164
1919 - - 106 154 260
1920 ------------- 146 193 339
1921 91- - -108 101 209
1922 -2------------- - 100 135 235
1923 - - -109 188 297
1924 - - -109 118 227
1925 - - -94 169 263
1926 - - - 110 143 253.
1927 - - -83 152 235
1928 - - -138 140 278
1929 - - -124 166 290
1930 - - - 90 101 191
1931 - - -98 67 165
1932 - -- 56 26 82
1933 --- 52 38 90
1934 - - - 69 44 113
1935 - - -38 64 102
1936- - - 47 74 121
1937 - - -50 104 154
1938 - - -- 5 4- 7 82
1939 - - -56 62 118
1940- - - 78 93 171
1941 - - - 95 87 182
1942 --- 80 16 96
1943 ------------------------------------------------------- 53 12 65
1944 52 11 63
1945 - - - 108 6 114
1946 - - -465 93 558
1947 - - -353 117 470
1948 ---------------------------- 273 120 393
1949 - - -83 107 190
1950 - - -45 146 191
1951 --- 0 46 46
1952 ---------------------- 0 - 28 28
1953 --- 0 1 1

Source: U.S. Department of Commerce. Historical Statistics of the United States: Colonial Times to 1937, and Supple-
ments, Washington:-Government Printing Office, 1960.

Initial PRC Relations

During 1950, the first full year of the People's Republic of China,
two-wvay trade totaled $191 million with China exporting almost
three times as much as she imported; the U.S. share of China's total
trade was 22.5 percent in that year. Trade dropped precipitously in
1951, however, as a result of the Korean- War. When Chinese troops
entered that conflict, President Truman declared a national emergency
on December 14, 1950. Acting under authority of section 5 (b) of the
Trading with the Enemy Act of 1917. the Secretary of the Treasury
issued the Foreign Assets Control Regulations on December 17, 1950.
At the same time the Department of Commerce embargoed all Amer-
ican exports to China under authority of the Export Control Act of

51-174 0 - 75 - 33
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1949. These actions immediately eliminated all U.S. exports to
China. Pursuant to the Defense Production Act of 1950 the Depart-
ment of Commerce issued Transportation Orders T-1 and T-2 which
prohibited U.S. carriers from calling at the PRC and prohibited all
U.S.-flag air or sea carriers from transporting or loading any cargo
ultimately destined for the PRC. Bunkering of vessels calling or
having called at Chinese ports was also prohibited. Shortly after the
U.S. actions, by a decree of December 29, 1950. the PRC assumed
control over all U.S. property in China.

On these somber notes, all relations between the two countries came
to a virtual standstill although some Chinese imports continued *to
reach the United States until 1953.

C. COMMERCIAL RELATIONS: RESTORED

American Initiatives

By 1969 an ever larger number of Americans both in and out of
government recognized the growing desirability of normalizing rela-
tions with the PRC. Greater world recognition of China's place was
clearly evidenced by closer UN votes on the admission of the PRC.
The increasingly pragmatic foreign policy and foreign trade policy
practiced by the Chinese did much to foster such attitudes.

In a move implementing the Administration's decision to initiate
a relaxation of tensions and to facilitate the development of peaceful
contacts with China, the U.S. announced on July 21, 1969 that Amer-
ican tourists and American residents abroad would be permitted to
purchase up to $100 worth of goods originating in the PRC. Six cate-
gories of U.S. citizens would have passports automatically validated
for travel to China: members of Congress, journalists, professional
teachers, scholars with post graduate degrees and students in colleges
and universities, scientists and medical doctors. and American Red
Cross representatives.

In a further step, the United States announced on December 9,
1969, that commercial regulations affecting trade wvith PRC would be
relaxed to permit foreign subsidiaries and affiliates of American firms
to trade in nonstrategic goods with China. The requirement that U.S.
firms or banks engaged in third-country trade obtain certificates of
origin where goods or commodities are of "presimptiv-e Chinese
origin" was eliminated, although such goods would still require origin
certificates on goods for shipment to theUnited States.

The $100 limit was removed on purchases of Chinese goods by Ameri-
cans for noncommercial use and the requirement to limit such im-
ports to "accompanied bagoage" was dropped. At the time. the U.S.
announcement said the chanjges in commercial regulations comple-
mented the political desire to improv-e relations waith China. Com-
mencing in August. the buinlkerinsg of free world ships carrvying 11011-
strategic goods to the PRC with petroleum products of non-U.S.
origin was allowed.

On March 16. 1970, the United States commenced validation of
American passports for travel to the PRC for any legitimate reason.
Tn April, the President authorized shipment of Atmerican--made com-
ponents in nonstrategic. foreign-manufactured goods. In the first sig-
nificant transaction following this relaxation the U.S. Government,
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in July 1970, authorized the use of General Motors' engines in trucks
built by Perlini of Italy for export to China. Commenn cing in August,
the bunkering of free world ships carrying nonstrategic goods to the
PRC with petroleum products of noni-U.S. origin was allowed. At the
end of 1970 in a policy statement, President Nixon said on Decem-
ber 10:

We are going to continue the initiative that I have begun-an initiative of
relaxing trade and travel restrictions and attempting to open channels of com-
inunication with the People's Republic of China.

The Department of State announced the removal of all restrictions
on travel by Americans to China on March 15, 1971. The first signal
that Peking recognized the U.S. initiatives came on April 7. 1971, when
Peking invited the American table tennis team to visit China.

End of the Embargo

On April 14, 1971, the President announced his intention of relax-
ing the 21-year-old embargo, saying that he had asked for a list of
items of a nonstrategic nature wvhlich could be placed under general
license for direct export to Cllina; he also requested other changes
in regulations affecting trade.

In a variety of regulatory changes in response to the President's
April request. the Treasury Department on May 7, 1971, announced
the issuance of a general license removing all controls on the use of
dollars or dollar instrumentalities in transactions with the PRC and
its nationals. These chances did not pertain to the blocked Chinese
assets. The Treasury's Foreign Assets Control Regulations were
amended to remove prohibition against American-controlled, foreign-
flag vessels callinvw at PRC ports. U.S. oil companies abroad were now
authori7ed to sell fuel to or bunker vessels owned or controlled by
the PRC. except vessels going to or from North Korea, North Viet-
nam, or Cuba.

A joint Department of Transportation and Department of Com-
merce release of May 7 modified Transportation Order T-2 to permit
U.S. carriers to transport commodities authorized for consignment
to the PRC to non-PRC ports.

On June 10, 1971 the President announced, as one of the first broad
steps in the termination of the embarg o to the PRC, a long list of
nonstrategic U.S. commodities that might be exported to China under
general license, that is, without specific authorization from the De-
partment of Commerce. The list included: most farm, fish, and for-
estry products: tobacco fertilizers; coal : selected chemicals; rubber;
textiles: certain metals; agricultural, industrial, and office equipment;
household appliances; electrical apparatus in general industrial or
commercial use; certain electronic and communications equipment;
certain automotive and consumer goods. Commodities not on this list
would be considered for specific licensing consistent with U.S. national
security requirements. The same action modified the Forei, n Assets
Control Regulations to permit imports from the PRC to enter under
general license, subject to the tariff rates generally applicable to goods
from most Communist countries. Regulations against the import of
the seven fur skins prohibited entry by the Trade Agreements Exten-
sion Act of 1951 were not changed, however.
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On July 15, 1971, President Nixon announced plans to visit China
at a date prior to May 1972. On October 25, 1971 the United Nations
voted to seat the People's Republic of China.

In a major series of changes affecting trade, the President announced
on February 14, 1972, on the eve of his departure for China, a decision
to accord the PRC for export control purposes the same treatment
applicable to the U.S.S.R. and certain East European countries. The
same action also removed U.S. controls on the export to the PRC of
foreign products manufactured with technical data of U.S.-origin to
the same level.

On February 14, it was also announced that the President had di-
rected further changes in the Foreign Assets Control Regulations to
China. The regulation requiring U.S.-controlled firms in COCOM
countries (the NATO countries, minus Iceland, plus Japan) to obtain
a Treasury license, in addition to a host country license, for the export
of strategic goods to the PRC was removed. Also eliminated was a
similar requirement that U.S.-controlled firms abroad obtain prior
Treasury licenses for the export of foreign technology to the PRC.

The Shanghai Communique

The visit of President Nixon to Peking in February 1972 and the
Shanghai Communique issued at the conclusion of the visit on Feb-
ruary 28 visibly demonstrated that initiatives by the United States in
1969, 1970, and 1971 to begin the process of normalizing relations had
produced concrete results. The Shanghai Communique remains the
foundation of U.S. policy toward the PRC today (full text at end of
article).

Regarding commercial relations the Communique said:
Both sides view bilateral trade as another area from which mutual benefits

can be derived, and agree that economic relations based on equality and mutual
benefit are in the interest of the peoples of the two countries. They agree to
facilitate the progressive development of trade between the two countries.

Attendance by Americans at the Chinese Export Commodities Fair
in Canton in the spring and fall of 1972 was tangible evidence of the
evolving commercial relationship. A significant amount of trade dur-
ing 1972, discussed in section E, was further evidence of the sincere
desire of both the United States and China to give substance to the
renewed relationship.

On November 22, 1972, the Transportation Order T-2 was further
modified to permit U.S. air carriers and ships to visit PRC ports.

Another substantial advance in normalizing relations occurred at
the time of Mr. Kissinger's visit to Peking in February 1973. The two
countries agreed to accelerate the pace of normalization and to hroaiden
contacts in all fields, including trade (joint communique of February
28 at end of article). To facilitate this process each side agreed to
establish a "Liaison Office" in the capital of the other.

By June 1, 1973, both the U.S. Liaison Office in Peking and the PRC
Liaison Office in Washington had opened for business. Performing
most functions of an embassy, both Liaison Offices contain commercial
officers to assist businessmen and promote trarle. Siniie opening in 1973,
commercial staffs in both offices have been enlarged.

In yet another step designed to encourage commercial relations be-
tween the two countries, the wholly private National Council for U.S.-
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China Trade was created on March 22, 1973 with the encouragement
of the W'hite House and the Departments of State and Commerce, and
with the cooperation of the PRC Liaison Office.

During the balance of 1973 and 1974, continued improvement in
commercial relations was marked by rising trade, by visits of more and
more American businessmen to China, both to the Canton Fair and to
the foreign trade corporation offices in Peking, and by visits of a few
Chinese groups, usually for training purposes to plants of American
firms with which they had contracts. In one case, a Chinese commercial
group visited U.S. plants to survey prospects for buying plant and
equipment. The journey of the National Council to China in November
1973 marked the first visit of a broadly based, commercially oriented
American group to China in more than 20 years. Further commercial
exchanges occurred in 1975 with the visit to the United States of a
textile study group in February and March 1975, and a visit to the
PRC by a San Francisco Chamber of Commerce mission in May;
several other exchanges are scheduled. There have been no exchanges
of trade exhibitions.

Secretary of State Kissinger made another trip to Peking in No-
vember 1974. Both sides reaffirmed the principles of the Shanghai
Communique, and announced that President Ford would visit the PRC
in 1975 (joint communique of November 29 at end of article).

While United States-China trade will' be off in 1975 owing to the
steep decline in agricultural purchases by' the Chinese, the commer-
cial relationship, adhering to the principles of the Shanghai Commu-
nique, has made notable advances in the 3 years-since President Nixon's
visit.

D. CHINESE FOREIGN TRADE PoLicY

From the Chinese viewpoint, trade during the 150 years prior to
the Revolution had been imposed on China by foreign nations through
armed force and unequal treaties. Foreign traders, with support from
their governments, dumped goods in China, unfairly seized Chinese
industrial materials, and exported capital from China. China's im,
portant trading ports, customs, finance, insurance, and navigation were
dominated -by foreigners. Frustration over the prolonged political in-
terference and economic exploitation resulted in many abortive at-
tempts to remove the foreign presence. Trade wvas seen by the Chinese
as a key element by which foreigners controlled. their country.

It is not surprising, therefore, to find MIao Tse-tung saying on the
eve of the Revolution that "the restoration and development of the
national economy of the people's republic w'ould be impossible without
a policy of controlling foreign trade." The implication here that re-
storation of the economy could not be achieved without foreign trade
is worth noting. After its founding in 1949, the PRC pursued a policy
of total state control over all instrumentalities of foreign trade. State-
owned foreign trade corporations were established and a series of ineas-
ures adopted to handle the import and export of various commodities,
the issuance of import and export permits, the settlement of tariffs,
the prohibition of smuiggling, control over foreign exchange, the in-
spection and testing of imports and exports, and the registration of
foreign traders and rules for them to follow.
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Central Themes

Running consistently through Chinese foreign trade policy are two
central themes: (1) Self-reliance, and (2) trade on the basis of equal-
ity and mutual benefit. In the first, Peking sees a means of preserving
independence by reducing reliance on foreign assistance and by limit-
ing the foreign presence in China. In the second Peking sees a way to
supplement China's own resources without risk of entanglement while
creating a useful channel for promoting understanding of Chinese
socialism and other diplomatic objectives. On the basis of these poli-
cies, the PRC is currently trading with over 150 countries and has
signed trade agreements with more than 50 countries.

In well-known statements, Chairman Mao has said "we must build
China into a socialist country with modern industry, agriculture, sci-
ence and technology, and defense," and "we must build our country
independently and with the initiative in our hands through self-reli-
ance, hard struggle, diligence, and thrift." Reiteration of the themes
is frequent. Deputy Premier Teng Hsaio-ping explained to the United
Nations in April 1974:

By self-reliance we mean that a country should mainly rely on the strength
and wisdom of its own people, control its own economic lifelines, make full use
of its own resources, strive hard to increase food production and develop its
national econmy step by step in a planned way.

On the theme of equality and mutual benefit, Minister of Foreign
Trade, Li Chiang, recently wrote:

China has opened up trade with other countries in a planned way, on the basis
of equality and mutual benefit, to learn from other countries' merits and to ob-
tain necessary materials, equipment, and technology through exchange. This is
putting into practice the principle of making foreign things serve China, and
combining learning with inventing in order to increase her ability to build social-
ism independently, with her own initiative and relying on herself to speed up
socialist construction.

Conflict in Policy

The two themes of self-reliance and trade on the basis of equality
and mutual benefit may appear to conflict, since to some self-reliance
means independence from outside assistance while imports of equip-
ment and technology appear to be a form of that assistance. Actually,
the debate in China on this matter predates the Revolution and since
1949 has sharpened on various occasions. At such times as the imposi-
tion of the U.S. embargo in 1950 and the Soviet withdrawal of aid in
1960 impetus has been given those favoring a greater degree of self-
reliance and reaction has manifested itself by the rapid repayment of
the debt to the U.S.S.R., in opposition to foreign imports, and in other
ways. The argument for sharply restricting the importation of for-
eign plant, equipment, and teclinology has been seen and heard in the
Great Leap Forward, in the Cultural Revolution, in the Anti-Lin
Piao Anti-Confucius campaign and elsewhere. For example, consider
this statement from a January 1974 issue of China's leading theoreti-
cal, political, and economic journal:

We cannot pin the hope (of developing Chinese industry) on others, still less can
we pin the hope on large scale importation of techniques and equipment from
Capitalist countries * * * To develop industry by depending on importation
of foreign techniques and equipment not only is not a shortcut, but is a tortuous,
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evil path. The idea of taking shortcuts is actually an expression of the world
outlook of the lazy man and coward.

There have been swvings in foreign trade policy toward more sharp-
ly restricted imports, for example, almost no foreign plants were
imported between 1966 and 1971. Recently, however, those in Peking
responsible for the economy have appeared to favor a pragmatic com-
bination of being both self-reliant and of importing needed plant,
technology, and other commodities. In a recent publication, the head
of the Chinese Council for the Promotion of International Trade
(CCPIT) actually linked technological imports with self-reliance
when he said:

China imports some new equipment and technology that are needed in carry-
ing out the policy of being more self-reliant and speeding up the building of
socialism.

The reality of this statement is best seen in the massive purchase
by the Chinese over the past 2 years of over $2 billion in complete
plant and associated technology and more if individual items of equip-
ment are added.

Financial Policy

The international financial policy of China is conservative and
attempts are made -to finance imports with export earnings; China
trades on a multilateral basis and generally does not press to balance
its trade with individual countries.' The balance of payments has been
favorable in most years with imports; foreign aid expenditures, and
debt repayments more than compensated for by export earnings, over-
seas remittances, and receipts of foreign credits. Since liquidation of-
the Soviet debt in 1965, the PRC has avoided long-term credit. Short-
term credits and deferred payments (medium-term credit) have been
extended to China for purchases of grain, steel products, fertilizer, and
complete plants.

With larger than normal agricultural purchases in 1973-74 and with
the recent large purchases of plant and technology on deferred pay-
ments, China's external indebtedness, although well within the PRC's
financial capability, has been rising. At the end of 1974, China ap-
peared to be suffering from a shortage of foreign exchange brought oln
by massive purchases of plant and equipment and by a softening world
market for Chinese exports and increased prices for imports. De-
liveries under contracts for agricultural products, fertilizer, iron and
steel, and other commodities were deferred and in some cases contracts
were canceled. Such a shortage seems temporary as the potential for
significant earnings from exports of crude oil appears excellent.

E. THE NEW TRADE

By international standards China is not a major trading nation.
Total trade of the PRC in 1974 was about 6 pecent that of the United
States and about on a level with Brazil. Also, total Chinese trade is a
relatively small share of its gross national product, about 5 to 6 per-
cent in i974. This is not surprising for a large country with a huge
population, a planned economy, major internal markets, and low per
capita income.

'For more detail on financial aspects of Chinese trade, see David Denny elsewhere In this
report.
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For 1974, China'a total foreign trade is estimated to have been $1 3.-
715 billion, an all-time high, and an increase of around 39 percent over
1973 in current prices. 2 Because of -worldwide inflation the increase
may have been very small, if at all, in real terms. As in 1973, imports
outpaced exports and for the second year running the PRC incurred
at trade deficit; about $1.1 billion in 1974.

Trade Statistics

In the short span of several years, United States-China trade has
grown from zero to nearly a billion dollars, substantially exceeding
most predictions made at the time of the President's visit or earlier.
In 1973 and 1974, the United States was China's No. 2 trading partner
following Japan. In 1974, China ranked second anong the socialist
states in trading with the United States, closely following the
U.S.S.R.; Soviet-American trade turnover was $95.8 million. Total
United States-China trade since the resumption of relations is shown
in table 2. The table also shows imports and exports during the same
period and contains an estimate for 1975.

TABLE 2.-UNITED STATES-PEOPLE'S REPUBLIC OF CHINA TRADE, 1970-751

[in millions of U.S. dollars]

Year Total trade U.S. exports U.S. imports Imbalance

197 1-5.0 - 5.0 5.0
1972 - - - 95.9 63.5 32. 4 31.1
1973 - - 80S. 1 a 740. 2 64.9 675. 3
1974 - - -933. 8 4 819.1 114. 7 704. 4
1975 - - 400.0 200.0 150.0 100. 0

I U.S. Department of Commerce, "Highlights of Exports and Imports," FT-990 series.
I Via third countries only.
3 Including $50,600,000 shipped via 3d countries and not reported destined for the Peoples Republic of China.
' Including $11,700,000 shipped via 3d countries and not reported destined for the Peoples Republic of China.

Estimate by the Bureau of East-West Trade, U.S. Department of Commerce.

'Sino-American trade has not developed evenly, and along with the
rapid growth has come a substantial imbalance in favor of the United
States. Although the Chinese settle their trade balances on a multi-
lateral basis, the magnitude of the deficit has been of some concern
to the Chinese and has been mentioned to American businessmen on
numerous occasions as being highly undesirable. From table 2, it can
be seen that the very large deficits of 1973-74 will decline sharply in
1975 as a result of increased Chinese exports and decreased Chinese
purchases of U.S. agricultural products.

Expansion of trade has resulted in an increased American share in
Chinese imports and exports. Table 3 shows the U.S. share of this
trade in recent years.

TABLE 3.-U.S. SHARE OF CHINESE TRADE, 1972-74

[Percent]

1972 1973 1974

U.S. share of People's Republic of China imports I - 2.8 16.3 13. 0
U.S. share of People's Republic of China exports -1.1 1.3 2.0

1 These data are on a CIF basis, Chinese port.

2 For detailed analysis of Chtna's foreign trade, see Nai-ruenn Chen elsewhere in the
JEC report,
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The share of China's imports held by the United States in 1974 ex-
ceeded that of all the other Communist countries combined; about
12.5 percent of what the PRC irnmported came from these countries
compared to 13.0 percent from the United States. Japan held over 29
percent of the market in 1974 while Canada and West Germany ac-
counted for 7.5 percent and 6.3 percent, respectively. Japan and Hong
Kong were China's best customers.

Composition of Trade
The major portion of American exports to China since the resump-

tion of trade has consisted of agricultural products. The 50 leading
exports to China in 1974 are ranked in order in table 4; 1973 is shown
for comparison.

TABLE 4.-FIFTY LEADING UNITED STATES EXPORTS TO THE PEOPLE'S REPUBLIC OF CHINA, 1973-74

ln thousands of U.S. dollarsl

1973 1974

Schedule B commodity group I Value Percent Value Percent

1. Wheat (041.0)- 307, 500 41. 5 234,014 28.6
2. Cotton (263.1) -100, 527 13.6 185,934 22.7
3. Soybeans (221.4) 55, 396 7. 5 138, 241 16. 9
4. Corn (044.0) -141,175 19.1 95,671 11.7
5. Aircraft; parts; and accessories (734.1/734.9)-- 58, 711 7.9 60, 116 7.3
6. Aircraft gas turbines: parts (711.4) 3,930 .5 16, 194 2.0
7. Iron and steel scrap (282.0) 24, 214 3.3 12, 492 1. 5
8. Tallow; inedible (411.3) -1,344 .2 7,539 .9
9. Kraft paper/paperboard (641.3) -2,405 .3 7,148 .9

10. Industrial process vessels; heat exchangers; parts
(719.1) --- - -6,042 .7

11. Compressors; centrifugal (719.2) --- 4,853 .6
12. Industrial process steam generating power boilers;

turbines; and accessories (711.1/711.2/711.3) - - -4,549 .6
13. Drilling equipment (mining); excavators; parts (718.4) - - - 3,858 .5
14. Drill and core bits; petroleum (695.2) 3,765 .5
15. Inorganic chemicals (514.6/514.7) -274 (2) 3,410 .4
16. Tobacco (121.0).----------------- 1,359 .23 2,718 .3
17. Steel pipe and tube; fittings (678.2/678.3/678.5) -------- 1 --592 2, 556 3
18. Fabricated structural steel (691.1) -(2) - () 2,348 .3
19. Insecticides; herbicides; agricultural chemicals

(512.0) -1, 889 .3 2, 252 .3
20. Synthetic resins (581.2) -536 (3) 2,232 .3
21. Organic chemicals; n.e.s. (512.0) -402 (3) 2,202 .3
22. Geophysical equipment (729.5) (2) (3) 2,099 .3
23. Electronic navigational aids (724.9) -(2) (3) 2, 040 .2
24. Acrylic and polyester staple (266.2) -2,749 .4 1,-551 , 2
25. Instruments and mechanical appliances; not electri-

cally operated (861.9) -(2) (3) 1,329 .2
26 Instruments; electric or electronic for measuring;

recording; testing; or controlling (729.5) 455 (3) 1,066 .1
27 Bags of textile materials (656.1)- (2) (3) 1,005 * 1
28. Woodpulp (251.7/251.8)- 161 (3) 940 .
29. Watch movements; parts (864.3) 891 .
30. Filtering and purifying equipment (719.2) 480 .1
31. Telecommunications equipment (724.9) -4,184 .6 437 .1
32. Yarn thread of man-made fibers (651.6)- 435 .1
33. Platinum (681.2) -2,970 .4 413 .1
34. Valves, oil field (719.9) ----- - ------------ 393 (3)
35. Tubes and semiconductors (729.3) -333 (a) 357
36. Vehicles (732.0) 568 (3) 315
37. Nuts, bolts, screws (694.2) -() (3) 294 (3)
38. Fertilizer, phosphates (561.9) -4, 736 .6 291 (3)
39. Industrial furnaces and burners (719.1) - - - - 285 (3)
40. Plastic products (893.0) 251 (2)
41. Radio and TV equipment (724.9) - - () (3) 221 (3)
42. Lubricating oils and greases (332.5)- - - 2201
43. Industrial trucks (719.3)--- - - 2184
44. Phosphate rock (271.3). 451 (.) 184
45. Welding rod (698.8) - --------------- 161
46. Computers and statistical machines (714.3) - - -159 (3)
47. Textile machine parts (717.1) 145 (3)
48. Hides and skins (211.1/211.6) --- - 391 () 121
49. Refractory brick (662.3) - - -112 (3)
50. Power transmission line hardware (698.9) - - -108 (3)

I Based on an analysis at the 4-digit level using 7-digit information for clarification of commodity description.
2Less than $100,000
3 Less than .1 percent.
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The 50 leading U.S. imports from China for 1974 are ranked inorder in table5; 197.3 is shown for comparison.
Shipments of the leading commodities in 1974 included cotton tex-tiles, $25.6 million; tin. $9.4 million; gum rosin, $7.9 million; artworksand antiques, $7.8 million; and fish and shellfish, $7.1 million.
TABLE 5.-50 LEADING UNITED STATES IMPORTS FROM THE PEOPLE'S REPUBLIC OF CHINA, 1973-74

[in thousands of U.S. dollars)

1973 1974
Schedule B commodity group ' Value Percent Value Percent

1. Cotton fiber, fabric (652) - -6,667 10.3 25, 574 22.32. Tin (687)-------------------- - 7,801 112.0 9,396 8.23. Rosin (599) -- - -1, 245 1.8 7,876 6.94. A rtworks and anti'e (89) -5,612 8.6 7,773 6.95. Fish and shellfish (031/032)-------------- 1,037 1. 5 7,057 6.26. Bristles (291)------------------ - 5,125 7. 9 5, 925 5. 17. Clothing and accessories (841) - -1,523 2.3 5,607 4.98. Essential oils (551) - -1,541 2.3 4,788 4.29. Silk, raw (261) - - 4, 368 6.8 2, 739 2.410. Tobacco (121)---- --------------- 956 1. 5 2,641 2.311. Feathersanddown(291) - -1,728 2.6 2,142 1. 812. Antimony (689) - -225 .3 2, 048 1. 713. Spices (075) ------- --------- -1I,470 2.3 1,917 1.714. Wool and other animal hair(262) - - 1,796 2'8 1,866 1.715. Vegetables (094/055) ---------------- 717 1. 1 1,502 1.316. Textile products and articles (655/656) 576 .9 1,317 1. 117. Carpets, straw mats, and other articles of vegetable
plaited material (657) - -- 1,498 2.9 1,248 1.018. Gelatin, inedibla (599) - -1,255 2.0 1,189 1.019. Tungsten ore (283) 214 .3 1, 095 1.020. Glassware and pottery (665/666) - -1.106 1.7 1,038 1. 021. Fireworks (571) -3,188 4.9 967 1.022. Pharmaceutical products (541)-3, 148 .2 967 1.023. Precious and semiprecious stones, jewelry (667/897)- 771 1.2 889 .824. Licoric mot and extract (292)- () (') 672 .625. Footwear (851) -180 .3 550 .526. Antimony oxide (513) -374 .6 537 .427. Fruits (051/052/053) 1, 123 1.7 530 .428. Natural drugs, vegetable origin (292) ------ - 529 .8 517 .429. Gloves, rubber or plastic (893)- (2) (0) 498 .430. Wood manufactures, n.e.s. (631/632) -267 .5 405 .331. Meat (011/003) -255 .5 374 .332. Artificial flowers (899) -(2) (1) 361 .333. Sugar and honey (061/062) -289 .5 358 .334. Graphite (276) -286 .5 348 .335. Turpentne(599) 178 .3 336 336. Vegetable oils, fixed (422) -727 1. 1 333 .337. Barium compounds (513/514) -(2) (') 326 .338. Food preparations, n.e.s. (099) -300 .5 322 .339. Rifles (value $25-$50), parts (894) --- 236-*- 3 297 .340. Furniture (821) ------------------ 238 . 296 .341. Camphor (512)- () () 270 .342. Benzenoid drugs (512) - - -253 .343. Gall nuts, crude or processed (292) -529 .8 246 .244. Musical instruments (891)- 145 .2 244 .245. Organic chemicals, n.e.s. (512)- (2) (') 231 .246. Preparations of cereal, flour, etc. (048)- () (0) 230 . 247. Steel wire, carbon (677) --- ------------------------------- 201 .248. Axoenic (513) - -------------------------------- 189 .249. Alcoholic beverages (112)-196 --------- 196 .3 186 250. Talc, crude and manufactured (276/663) -150 .3 162 .2

I Based on an analysis at the 3-digit level using 7-digit information for clarification of commodity description.2Less than $100,000.
3 Less than 0.1 percent

Of the total exported to China in 1974, $664 million or 81.2 percentconsisted of agricultural products: 1973 data are $625.1 million or 84.5percent. Shipments of the leading agricultural commodities in 1974
included wheat, $234 million; cotton, $185.9 million; soybeans, $138.2million; and corn, $95.7 million. Leading nonagricultural products in1974 were commercial jet transports, $60.1 million; aircraft engines,$16.2 million; iron and steel scrap, $12.5 million; paper and paper-
board, $7.1 million; and industrial process vessels and heat exchangers,
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$6 million. It should be noted that in two commodity areas where
significant shipments occurred in 1973, soybean oil, $17.9 million and
aluminum, $3.4 million, no U.S. exports were recorded in 1974.

Major Sales to China

Since 1972 the Chinese have turned to the major industrialized coun-
tries for massive purchases of complete plants, major segments of
plants. and the associated equipment and technology. The U.S. share
in these transactions has been significant although not yet commen-
surate with our reputation and ability to supply and service such in-
stallations and equipment. Particularly noteworthy as an indicator of
future possibilities for the United States in the China market are some
of the transactions in the industrial sector for which contracts have
been signed.

In the most visible evidence of the new commercial relationship, as a
result of the purchase of 10 Boeing 707 jet transports and accessories
for about $150 million, American aircraft are being flown on China's
new international routes to Europe and Japan as well as on domestic
routes. In the largest U.S. nonagricultural transaction to date, the
Chinese have contracted with the M. W. Kellogg Co. of Houston forthe
supply of eight large ammonia plants, value about $215 million. The
ammonia is to be used in the manufacture of urea for fertilizer.
Deliveries of equipment for the first plant began in 1974 and is to con-
tinue in a regular program until all eight plants are complete. Kellogg
technology is also embodied in ammonia plants being supplied by
Japan.

Other important transactions have included automotive gear cut-
ting equipment from the Gleason Works in Rochester; satellite earth
stations from RCA and Western Union International; blast hole
drills and power shovels from Bucyrus-Erie; very large off-highway
trucks from Wabco; petroleum exploration equipment from GeoSpace
Corp.; a petroleum drillincr equipment from the Baker Trading Co.,
and others. Transfer of U.S. technology to China has occurred with
Kellogg as already mentioned; with Standard Oil of Ohio, acrylo-
nitrile know-how; Standard Oil of Indiana, polypropylene tech-
nology, and Atlantic Richfield-Engelhard, paraxylene process know-
how; and possibly others.

The Canton Fair

The Chinese Export Commodities Fair, started in 1957, is held twice
annually, April 15-May 15 and October 15-November 15 in Canton
(Kwangehow) about 90 miles from Hong Kong. Canton has always
been the traditional point of contact between Western traders and
Chinese merchants and remains so today, at least for exports from
China. A major share of the PRC's import contracts are signed in
Peking these days, but the Fair accounts for about 40 percent of
China's annual export business: some Chinese purchasing is also done
there. For many commodities, the Fair provides the best single oppor-
tunity to assess the PRC's export capabilities and market potential.

The Fair is sponsored jointly by China's foreign trade corporations
and takes the form of combining trade negotiations with the display
of Chinese exhibits; no foreign commodities are shown. Attendance
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at the Fair is only by invitation from the trade corporations or Fair
authorities. In 19T4, the Chinese opened a major new facility for the
Fair and the key role it plays in marketing Chinese commodities for
export seems assured. Late in 1974, the Chinese announced a special
fair for carpets, the Chinese Export Carpets Fair, which was held in
Tientsin from February 25 to March 5. Other special fairs occur fromtime to time.

Until the 1972 Spring Fair, Americans were noted by their absence
at Canton,' but in the six Fairs since then have enjoyed ever greater
attendance and increased business. U.S. firms traded about $60 mil-lion in 1974 against $50 million the preceding year; most of the trans-
actions were purchases by U.S. importers although some export busi-
ness was done by visiting Americans. Estimated attendance has risen
from about 245 Americans representing some 128 firms at the Fall
Fair of 1973 to about 440 Americans representing some 275 U.S. com-panies either directly or through overseas affiliates, at the Spring Fair
of 1975.

F. DOING BUSINESS WITH CHINA

Approaching the Market

In China foreign trade is a state monopoly controlled by the Min-istry of Foreign Trade and conducted exclusively through a network
of nine corporations in accordance with priorities established con-siderably in advance by the PRC's economic plan. The foreign trade
corporations, having main offices in Peking with branch offices in
major cities, are organized according to the commodities or services
for which they are responsible.

The following is a listing of the nine corporations showing typical
commodities handled by each:
China National Chemicals Import and Export Corp.-chemicals, rubber, petro-leum, and fertilizers.
China National Native Produce and Animal By-Products Import and ExportCorp.-tea, tobacco, spices, dried fruits and vegetables, fireworks, bristles,wool, hides, carpets, and living animals.
China National Metals and Minerals Import and Export Corp.-iron and steelproducts, nonferrous ores and metals, nonmetallic minerals, coal, cement, andother construction materials.
China National Light Industrial Products Import and Export Corp-generalmerchandise of all kinds, paper, cameras, toys, building materials, appliances,

leather products, jewelry, and handicrafts.
China National Textiles Import and Export Corp.-cotton, silk, synthetic andmanmade fibers, cotton and woolen piecegoods, and wearing apparel.China National Cereals, Oils and Foodstuffs Import and Export Corp.-oils andfats, poultry, meat, eggs, fresh fruit, fish, canned goods, sugar, wines, dairyproducts, vegetables, and grain products.
China National Machinery Import and Export Corp.-machine tools, engines,turbines, mining and construction machinery, transport equipment, machineryfor the textile, chemical, rubber, and other industries, telecommunications

equipment, and instrumentation.
China National Technical Import Corp-ilmportation of complete plants andtechnology.
China National Complete Plant Export Corp-exports complete factories, works,and projects, usually, but not exclusively as part of an economic aid agreement.

Actually several Americans visited the 1971 Fail Fair.
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Among the more important PRC trade-related entities arm:
China Council for the Promotion of International Trade (CCPIT)-CCPIT,

founded in 1952, serves as a liaison between China's trade corporations and
the institutions of foreign trade in other countries. Its responsibilities include
arranging economic and trade-related exchanges including Chinese exhibitions
abroad and foreign exhibits in China. Through its Foreign Trade Arbitration
Commission and Maritime Arbitration Commission, the CCPIT has respon-
sibility for settlement of legal disputes related to foreign trade and maritime
affairs.

China National Foreign Trade Transportation Corp-arranges customs clear-
ance and delivery of all import/export cargoes; arranges insurance.

China National Chartering Corp.-charters foreign vessels and books shipping
space required for Chinese import and export cargoes.

China Commodities Inspection Bureau-carries out inspection of imports and
exports on behalf of the foreign trade corporations.

People's Insurance Co. of China-provides international trade and maritime
risk underwriting.

Bank of China-is a- subsidiary of the People's Bank of China responsible for
all foreign exchange transactions involving the PRC.

China ScienLific and Technical Association-with the CCPIT plays a role in
arranging scientific and technical symposia in China. The association is
responsible for planning scientific research and -development and is charged
with organizing and controlling China's professional societies.

China Resources Co. (CRC)-acts as the principal agent in Hong Kong for
a number of the Peking-based trade corporations.

Establishing Contact

It takes time and patience to successfully enter the China market,
whether exports or imports are involved and whether large or small
firms are involved. Prior to establishing contact, firms should give
thought to the answers for the following questions:

Is the firm prepared to invest considerable money initially
without assurance of an early return;

Is the firm prepared to negotiate the first transaction for 1 or 2
years;

Is the firm prepared to obligate the necessary senior talent
and technical expertise;

Is the firm prenared to walk away from an unpromising
negotiation at any time;

Is the firm prepared to resist offering concessionary terms in
order to penetrate this market.

If some answers to these questions are negative, it may be prudent
to rethink trying to enter this market.

Generally, the first step in establishing commercial contact is to
prepare a proposal and send it to the foreign trade corporation in
Peking having jurisdiction over the commodity involved. A success-
ful proposal is likely to result in a request for more information, for
reworking based on specifications supplied by the Chinese, or in an
invitation to come to Peking and discuss the. matter further. If the
U.S. firm is buying Chinese goods, it would normally hope to re-
ceive an invitation to the Chinese Export Commodities Fair in Can-
ton; requesting an invitation to the Fair is appropriate. In a few
cases where the Chinese have an urgent requirement for a commod-
ity, contact may be made directly with the American firm. It is pref-
erable, but not essential, for the American firm to work directly with
trade corporations rather than through agents.
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The form of the initial proposal is important even though the ulti-
mate decision to purchase or not purchase a specific commodity rests
on the plan requirements of the Chinese economy, rather than on the
attractiveness of a particular proposal. The proposal should be
straightforward and sufficiently explicit and technically comprehen-
sive to permit an in-depth evaluation of the products in question by
the Chinese.

The foreign trade corporation is the intermediary between the
American firm and the Chinese end-user. For this reason, it is essen-
tial to provide up to 20 copies of the pertinent technical information
to be forwarded to the end-users by the trade corporation. Depending
on the products involved, especially in the case of high-cost capital
equipment or complete plant, it may be appropriate to invite a tech-
nical delegation to visit similar plants and equipment in the United
States.

If the Chinese are interested in a proposal, they can be expected
to reply. However, it takes considerable time-often months-for a
proposal to be processed and assessed. No response probably indicates
no Chinese requirement at the time. Firms convinced their products
mesh with Chinese plan requirements should keep products and litera-
ture before the appropriate trade corporation. In general, it is advis-
able to follow up periodically with additional material and samples,
especially with regard to any product improvements that would en-
hance the initial approach. It should always be remembered that the
foreign trade corporations alone are responsible for negotiating con-
tracts, not the end-user, although end-users will often be present dur-
ing the discussions.

Negotiations

Negotiations with Chinese trade officials will likelv be thorough
and protracted and emphasize rigorous attention to detail. Such in-
vitations are normally issued only to those firms in whose products
the Chinese have a genuine business interest. Careful preparation for
negotiations is a must and businessmen should expect to confront very
astute bargainers.

Competition among foreign businessmen is keen, and the Chinese
exploit this situation to extract the best possible terms. Contracts are
usually not awarded on the has.s, of open competitive bidding. Many
factors, including price, enter into the decision. Chinese negotiators
prefer hard, honest bargaining and have a distaste for hard sell tactics
or being rushed; little salesmanship is involved. They are usually
quite well versed on the American company and its product line and
discrepancies during presentations are quickly noted. It is very im-
portant to include technically qualified personnel on the negotiating
team.

Depending on the commodities involved. the price quotes asked for
bv the Chinese are most apt to he f.o.b. U.S. port, tihls enabling the
Chinese to use their owvn charters and insurance. Most transactions
in the China trade call for payment bv letter of credit. It is n.udent
not to make a sacrifice price offer or take a loss just to aet into the
market., as the Chinese are apt to insist on the reduced price in future
negotiations.
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The contracts used by the trade corporations are basically stand-
ardized, differing somewhat from corporation to corporation and from
commodity to commodity. The language of the contract should be
carefully read in order to preclude misunderstandings later. All as-
pects of the agreement should be incorporated into the contract, for
the Chinese will adhere strictly to its written provisions and will
require the seller to do so, too. Special attention should be directed
to clauses concerning packing and shipping instructions, delivery
times, guarantees and warranties penalties, and force majeure.

Business Assistance

With the advent of trade in the renewed relationship problems for
the American importer and exporter arose due to the long lack of
contact and because many Americans were quite unfamiliar with how
to do business in a centrally planned economy exercising monopoly
control over foreign trade. A real need for qualified business assistance
developed.

To secure such assistance the American importer or exporter has re-
course to the National Council for United States-China Trade, a non-
profit, private organization maintaining close liaison with the U.S.
Government. The Council maintains a business counseling service, a
translation service, and it publishes the United States-China Business
Review bimonthly. The Council also cooperates in the publication of
the American Industrial Report, a magazine in Chinese sent to trade
corporations and end-users in the PRC and in which American firms
can advertise. The Council is the recognized counterpart of the CCPIT,
with which it has agreed to cooperate in the exchange of trade missions
and trade exhibitions between the United States and China.

Another point of contact for economic and commercial assistance is
the Office of People's Republic of China and Mongolia Affairs in the
Department of State's Bureau of East Asian and Pacific Affairs.

The People's Republic of China Affairs Division in the Department
of Commerce's Bureau of East-West Trade has a professional staff
engaged daily in advising Americans on all aspects of how to do busi-
ness in China.4 This group closely follows the current economic activity
of the PRC, both domestically and its foreign trade relationships, and
is prepared to provide, where possible. market analyses of sectors of
Chinese industry for American commercial interests. The Bureau also
has Trade Development Assistance and Trade Promotion Divisions
providing specialized services to American exporters in the area of
problem solving, trade missions, and trade exhibitions.

The PRC Liaison Office in Washington has been receiving American
businessmen and providing advice on China trade, but contacting this
Office should not be regarded as a substitute for writing directly to the
foreign trade corporations in Peking. Once in Peking. the U.S. Liaison
Office may assist in providing advice on the trade corporations and by
generally apprising Americans of the economic situation in China.

' Adlitional Fe tail on this subiect may be found in the Bureau's publications: OBR 74-49,
floinr Business With China. October 1974: OBR 74-21. Basic Data On The Economy of the
PRC June 1174: OBR 74-64. Financial Practices in United States-China Trade. December
1974; and OBR 74-50, China's Foreign Trade Policy: A Current Appraisal, October 1974.
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In addition to the above-named points of contact for businessmen,
assistance in understanding the China. market may be obtained from
the U.S. Consulate General in Hong Kong, the American Embassy in
Tokyo, the American Chamber of Commerce in Hong Kong, from the
Field Offices of the Department of Commerce scattered around the
United States, and from private consultants and firms specializing in
trade with China.

Regulatory Aspects of Trade

With the exception of certain furs embargoed by the Trade Agree-
ments Extension Act of 1951, goods may be imported into the United
States from the People's Republic of China subject to the same gen-
eral rules that apply to imports from other countries (i.e., proper
labeling, food and drug regulations. et cetera). Goods imported from
the PRC, however, are dutiable at rates listed in column II of the
Tariff Schedules of the United States. These rates are generally higher
than the column I rates on goods from countries with which the United
States has a reciprocal most-favored-nation tariff agreement.

The import of certain Chinese and Russian furs (ermine, fox, kelin-
sky, marten, mink, muskrat. and weasel-dressed or undressed) is pro-
hibited by the Trade Agreements Extension Act of 1951 as amended
by the Trade Expansion Act of 1962.

Chinese imports could also be affected by U.S. obligations under
arrangements regarding international trade in textiles and apparel.
Under the AIlti-Fiber Arrangement (MTFA) Regarding Interna-
tional Trade in Textiles, effective January 1. 1974, the United States
now has agreements or has initialed Memoranda of Understanding
covering bilateral textile and apparel agreements with 26 countries,
but not with the PRC. Two-thirds of all-U.S. cotton, wool, and man-
made fiber textile, and apparel imports are covered by bilateral agree-
ments. Each agreement provides for trade growth, assured market
access, flexibility to adjust restraint levels in response to market
changes, and pl)ovisio1s for consultation. In addition, each agreement
contains an equity clause assuring the bilateral partner that its exports
will not be restrained to the benefit of imports from countries with
which the United States does not have a textile agreement. In 1974,
the PRC was the leading supplier of cotton textiles among those coun-
tries with which the United States does not have an agireement.

U.S. exports to China and other Communist destinations are sub-
ject to controls provided for by the Export Administration Act of
1969 as amended and extended by the Equal Export Opportunity Act
of 1972 and the Export Administration Amendments of 1974. One
purpose of this legislation is to authorize controls over the export of
goods and technology that would contribute to the militarv potential
of these countries in a way that would adverselv affect IT.S. national
security. The legislation also declares it to be the policy of the United
States to encourage trade in nonsensitive items with all nations, includ-
ing China, with whorm we have diplomatic or trading relations. Since
1969 the general trend in the administration of export controls has
been toward liberalization of controls on all but the most strategically
sensitive items.
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Another purpose of the legislation is to insure that the quality and
composition of exports does not occur in a manner that would ad-
versely affect the welfare of the U.S. domestic economy. As a result
there have been short supply controls instituted over various coin-
modities from time to time. Limitations were placed on the export of
iron and steel scrap between July 2. 1973 and Decenmber 31, 1974. The
quota system on the export o petroleum and petroleum products con-
timnes as does a requirement that fertilizer exports be monitored.

The Johnson Debt Default Act of 1934, as amended. prohibits under
criminal penalties certain financial transactions by individuals and
firms in the United States involving foreign goverrnments which ale,
in default in the payment of their obligrations to the United States
unless they are members of the Intemnational Monetary Fund or the
International Bank for Reconstruction and Development. The PRC is
not a member of either organization. The prohibited transactions
include the mnaking of loans to. and the purchase or sale of bonds,
securities, or other obligations oft a foreign governnment which is
within the statutory category, which under some interpretations could
include the PRC.

Even if the Jolinson Act were held to be applicable to the PRC, it
is not a significant impediment to financing of trade with China since
the Attorney General has ruled that financing arrangements lie be-
yond the scope of the act:

If they are directly tied to specific export transactions, if their terms are
based upon bona fide business considerations, and if the obligations to which
they give rise "move exclusively vithin the relatively restricted channels of
banking and commercial credit."

With the series of amendments to Foreign Assets Control Regula-
tions since 1969, there are no longer any special controls on the fi-
nancing of U.S. trade with the PRC. Eximbank financing and guar-
antees, howe ver, are not currently available.

The PRC, of course, has its own regulations governing foreign com-
merce. Tariffs are assessed on imports and inspection of both imports
and exports is carried out by the China Commodities Inspection Bur-
eau. The Customs Administration of the PRC publishes a schedule of
tariffs embodying most-favored-nation tariffs and ordinary or higher
rates. However, for purposes of U.S. exporters, import licensing, cus-
toms formalities and tariffs do not exist as processes separate from the
conclusion of contracts and need not concern the potential exporter.
Foreign visitors to China are assessed duties on goods brought in for
personal use when in excess of specified nominal duty-free amounts.

G. ISSUES AND PRoBrEms

The Sino-American commercial relationship quickly saw trade rise
to significant levels, saw Liaison Offices opened in the respective capi-
tals, and found American businessmen traveling to China in increas-
ing numbers. Unquestionably, a degree of normalization had returned
to the long dormant commercial relationship.

Currently, however, certain important commercial issues place some
limit on the further normalization of trade relations. Significant im-
provement in the commercial relationship calls for their resolution.

51-174 0 - 75 - 34
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Coupled with these issues are some of the usual business problems oc-
curring between trading partners everywhere as well as some peculiar
to United States-China trade. With the passage of time traders on both
sides have become more familiar with the business practices of the
other, with commercial problems tending to be better understood and
subject to resolution through mutually satisfactory discussion. While
some progress is being made in improving the commercial climate-
through melioration of these business problems, resolution of com-
mercial issues will require negotiations between the two governments.

Issues Outstanding

BLOCKED ASSETS/PRIVATE CLAIMS

Settlement of the related issues of Chinese blocked assets and U.S.
private claims will be required before certain desirable steps in United
States-Peoples Republic of China commercial relations can be taken.
These issues stem from the blocking by the United States of Chinese
dollar denominated accounts and other assets on December 17, 1950
after PRC military forces entered North Korea, and from the sub-
sequent Chinese decree of December 29, 1950 announcing seizure of
American public and private property in China.

In 1966, the Congress enacted the China Claims Act, authorizing the
establishment of a Foreign Claims Settlement Commission to under-
take an evaluation of claims by American nationals for losses due to
Chinese nationalization of property and other assets after October 1,
1949. Claims by private U.S. citizens and corporations adjudicated by
the Commission total about $197 million.

The Treasury Department, responsible under the Foreign Assets
Control Regulations for maintaining control over the blocked Chinese
assets, undertook a second census of these assets in June 1970. Since
the first census in 1951, many changes in the assets had occurred. The
completed census placed the value of these accounts in June 1970 at
$76.5 million, a figure subject to further change.

The continuing impact of these unresolved issues has had some im-
pact on United States-Peoples Republic of China trade, although it
is not possible to say that trade turnover would have been so many
millions greater had the issues been resolved. Unresolved, these issues
prevent direct shipping and direct airline connections by the flag car-
riers of the two countries owing to the possibility that private claim-
ants might seek redress through the courts by attaching ships, air-
craft, or other PEC property which came into the United States.
Direct banking is forestalled for the same reason and the resultant
need to work through third country correspondent banks is cumber-
some for American traders. The exchange of trade exhibitions is vir-
tually precluded. While it is true that significant trade has transpired,
a cost has been incurred by failure to resolve these issues.

In 1973, Secretary of State Rogers met with Foreign Minister Chi
Peng-fei in Paris where the two sides agreed in principle to the resolu-
tion of these issues. Further technical discussions have been held but
a settlement has not been reached.

In addition to the private claims of U.S. nationals, there exist
potential public claims arising from an Eximbank loan, from large
Lend-Lease loans of money and equipment during the Sino-Japanese
War, and from other obligations of previous Chinese governments.
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MOST-FAVORED-1NATION TARIFF TREATMENT

Another issue about which much has been written since the resump-
tion of relations is that of U.S. most-favored-nation (MFN), nondis-
criminatory tariff treatment for China. Nondiscriminatory tariffs for
the PRC were withdrawn pursuant to the Trade Agreements Exten-
sion Act of 19.51. In the Trade Expansion Act of 1962, as amended,
section 231 provided for mandatory continuation of the prohibition
against AFN tariffs for countries under Communist domination. This
proviso is currently in effect although the Trade Act of 1974, discussed
below, provides a mechanism by which AIFN tariff treatment for
China could eventually be restored.

PRC officials have from time to time raised the MFN issue with
U.S. businessmen and others. Presumably Peking not only wants AMFN
but feels entitled to it as part of the Shanghai Communique commit-
ment to conduct trade on the basis of "equality and mutual benefit."
China has included AFN tariff clauses in trade agreements with trad-
ing partners and it seems likely that the PRC regards such status as
conferrino political as well as economic benefits.

It is difficult to isolate and evaluate the economic effect of the dis-
criminatory tariffs now being applied to Chinese imports into the
United States because other issues and problems are impacting simul-
taneously. Some magnitude of their impact in the past can be seen
from 1973 trade data that shows the duty levied on all U.S. trading
partners was 8.5 percent of the amount of dutiable goods imported into
the United States whereas the duty levied on PRC Broods was 25 per-
cent of the value of their dutiable exports to the United States. As
for the amount of trade in the future, some preliminary studies show
that the effect of granting MFN would result in increases in trade
ranging from modest (15-20 percent), now, to quite substantial in-
creases (up to 200 percent) with full normalization of relations, later.

Discriminatory tariffs hinder trade by rendering some Chinese
commodities noncompetitive and may prevent the entry of some com-
modities that are unique to China or where China occupies a dominant
position in the world supply. Opening of the U.S. market would offer
an important alternative source of demand for China. Finally, of
course, the discriminatory tariffs force the American businessman and
consumer to pav more for some Chinese commodities. Without the ad-
vantages of MFN tariff treatment, China is less able to compete freely
in the world's largest market and earn more dollars to import Ameri
can commodities in return.

TRADE ACT OF 1974

'The Trade Act of 1974 has several provisions applicable to our com-
mercial relations with the PRC. The'most imniiortant of these, title IV,
provides a mechanism by which the Ijnited States could extend AMFN
status to China. Bv law this must be dojl in the context of a Sino-
American bilateral commercial agreement valid initially for a 3-year
period after ap-nroval by a concurrent resolution of both Houses of
the Congres-s. The agreement must, inter alia, contain safeguards
against market disrluntion, contain arranoncments for the settlement
of commercial disputes. make provision for bilateral consultations,
and secure protection for the industrial property rights of U.S. na-
tionals equivalent to those contained in the Paris Convention for the
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Protection of Industrial Property. The agreement is subject to sus-
pension for national security reasons.

Moreover, the granting of MFN may not be extended to any non-
market economy nation that denies its citizens the right or opportunity
to emigrate without imposing more than nominal exit fees or taxes on
documents or individuals. The President may waive the free emigra-
tion requirement for 18 months subject to congressional approval, if a
finding is made and assurances given that the waiver will promote
free emigration. Subsequent extensions of the waiver are subject to
congressional approval at 1-year intervals.

As a practical reality, it would be difficult to conclude negotiations
with the PRC on the MFN issue unless the issues of Chinese blocked
assets and U.S. private claims are first resolved. Even assuming the
Chinese are prepared to begin discussions on a trade agreement con-
taining the necessary provisions, considerable time would be required.
The question of Chinese emigration practices would have to be
addressed.

Problems of American Business

BUSINESS FACILITATION

For the American businessman who would like to export his products
to the PRC, selling in China presents a variety of problems not gen-
erally found in transactions with market economies. Buying from
China also presents vexing problems. It is in the business facilitation
aspect of trade that some progress can be continued while waiting
resolution of the more difficult, government-to-government issues con-
fronting the commercial relationship.

It requires a certain amount of patience and determination to con-
tinue to pursue sales in the PRC once a businessman discovers he can-
not find out from the Chinese what they really want, that he may only
proceed to China upon being invited, that he is unlikely to get to visit
the plant of the end-user of his product although he may talk to him in
Peking, and that it may not be necessary to "sell" his product although
he may be pumped for more technical information concerning its manu-
facture than he feels comfortable about revealing. When he inquires
about credit, arbitration, protection of industrial property rights, and
other elements of business practice taken for granted in market econ-
omies, he is confronted with either their absence or a form of practice
with which he has had no experience.

If the businessman is buying goods from China, the chances are
that, he will attend the Chinese Export Commodities Fair in Canton.
Here he may find tiered pricing systems favoring countries of the
Third World to his disadvantage, he may encounter great reluctance
on the part of the foreign trade corporations to modify products to
suit the American market, he will find a reluctance to grant exclusive
marketing rights for the lJnited States, labeling and packaging may
cause problems, credit arrangements and rates of exchange are cause
for concern, and frequent Chinese unwillingness to differentiate be-
tween wholesalers and retailers in setting prices and in offering quan-
tity discounts may be disconcerting.

Particularly vexing, is the inability of the American businessman
to ascertain whether his product is one for which a market exists in
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China. Often proposals to the trade corporations in Peking will go
unanswered and the exporter is left to guess whether there is no in-
terest on the part of the Chinese or whether his proposal went astray
in the mail. The U.S. exporter needs to understand more of how
equipment and technology requirements are generated in the PRC.

Basically, the Chinese make 10-year, 5-year, and annual plans for
the economy with great emphasis given to fulfillment of product and
equipment requirements from domestic sources within the PRC. Only
after it has been established that indigenous sources cannot meet the
demand will Pekings trade corporations be commissioned to purchase
from abroad. Since the plans are not published it is difficult to know
what products the Chinese may be interested in although as American
business experience accumulates, advisers in the Department of Com-
merce and elsewhere are increasingly able to raise the quality of their
advice on this matter. Normally, trade missions and trade exhibits
are effective tools for ascertaining market conditions, but the Chinese
have only recently responded to American initiatives on trade missions.
There have been no exhibitions.

These problems will not, all go away, but as they are better under-
stood, as experience is gained, they are reduced to more manageable
proportions according to veteran American traders. Efforts on both
the Chinese and American sides are contributing to slowly improving
business practices.

DISPUTE SETTLEMENT AND PROPERTY RIGHTS

The American businessman is faced with somewhat more difficult
commercial problems when questions of industrial and other property
rights and arbitration of disputes arise. For example, China is not
party to any of the multilateral conventions on the protection of
patents, trademarks, or copyrights.

The PRC has no patent law. Procedures which have governed recog-
nition of inventions and technology for use and compensation are
embodied in the "Regulations on Awards for Inventions" and "Regu-
lations on Awards for Technical Improvements," approved October 23,
1963, by the PRC State Council. Under these regulations the State
retains ownership of all inventions and technology and reserves the
right to sell to foreigners, through its Ministry of Foreign Trade,
those inventions which are authorized for sale by the State Scientific
Commission.

Although there is no patent protection per se available to foreign
firms in China, the Chinese have shown some willingness, on a case-
by-case basis, to give contractual assurances to limit the use of the
seller's technology within China and to prohibit the reexport of the
technology to third countries.

"Measures for the Control of Trade Marks." issued hv the PRC
April 10, 1963, and supplementary "Enforcement Rules," issued April
25, 1963, govern trademark protection in that country. Foreign firms
must file all trademark applications thronuTh the China Council for
the Promotion of International Trade (CCPIT) in Peking, as their
desi._nated agent to handle trademark procedures. Registration of a
trademark is granted to the first anplicanit. A foreigner may apply
for a trademark registration only if: (1) A reciprocal agreement on
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registration of trademarks exists between his country and the PRC
and, (2) his mark is already registered by him in his home country.
Since there is no reciprocal agreement on trademarks between the
United States and Peoples Republic of China, U.S. nationals cannot
now register their marks in that country.

The PRC has not joined the Universal Copyright Convention or
Berne Copyright Convention, or concluded any bilateral copyright
protection agreement with the United States. So far as is known,
U.S. authors have no copyright protection available in the PRC for
their works.

Arbitration of contractual disputes falls under the jurisdiction of
the Foreign Trade Arbitration Commission of the CCPIT. Maritime
disputes may be brought before the Maritime Arbitration Commission,
also under CCPIT. While the Chinese prefer arbitration to be handled
by these Commissions, they have agreed to clauses naming Sweden,
Switzerland, and Canada as locations for arbitration. Whenever pos-
sible, the Chinese prefer a negotiated settlement of disputes to
arbitration.

Although businessmen can cope with the problems of arbitration
and property rights to some extent by coverage in contracts, the more
satisfactory resolution is likely to occur as part of a negotiated trade
agreement between the United States and China.

Chinese Trade Problems With Us

It would be quite unfair to suggest the problems are only those
faced by Americans trading with China. Starting with rather sub-
stantial trade imbalances, although the deficit will be down con-
siderably in 1975, the Chinese could recite a litany of complaints
about how our regulations affect their exports. Consider, for example,
that American corporations maintain staffs of legal experts to keep
abreast of Federal and State regulations concerning commercial
matters such as food and drug laws, environmental controls, labeling,
flammability, and others. That the Chinese do not yet fully compre-
hend and are rankled by some of these requirements seems under-
standable. Given time and proper exposure to the market these
problems will diminish.

The Chinese effort to better understand the U.S. market for their
goods, for reasons not altogether clear, has been quite slow in gain-
ing momentum. Their trade corporations have experienced requests
by American importers for special packaging, for style changes, and
commodity modifications, for labeling, and other things that may be
difficult for a planned economy to accommodate to quickly. Many
groups, public and private, have urged that the Chinese visit Amer-
ican merchandising institutions, trade associations, and other ele-
ments of the U.S. marketplace, but until the latter part of 1974, the
Chinese did very little of this. With the PRC textile trade delegation
visit in February 1975 and the China Council for the Promotion of
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International Trade visit later in 1975, the Chinese may now be
making a somewhat more concerted effort to understand the problems
facing entry of their commodities into the U.S. market.

The Chinese have also encountered problems caused by U.S. regu-
lations covering our exports. U.S. short supply controls in 1973 re-
sulted in the licensing of iron and steel scrap by quota allocation and
since China in the recent past had had no historical pattern of scrap
purchases from the United States, their quota was disappointingly
small and caused them to complain to the U.S. Government. The allo-
cation of scrap by quota was terminated at the end of 1974, but in
the future controls for reasons of short supply in the United States
may reappear in a way that could effect Chinese purchases of various
U.S. commodities.

The Chinese have also encountered difficulties with the quality of
our agricultural exports. A form of smut on some UJ.S. shipments of
wheat have been found by the Chinese and allegedly they have found
spoilage and other foreign matter in U.S. corn and soybean shipments.
U.S. inspection procedures on wheat have been strengthened. Although
the Chinese did cancel or defer shipment of some agricultural prod-
ucts in the latter part of 1974 and in early 1975, these quality prob-
lems were not thought to be a major cause for this action.

H. PROSPECTS

Nonnalization of Comm-ercial Relations

The visit of President Nixon to China in 1972 and the resultant
Shanghai Communique renewed United States-China relations after
a hiatus of 22 years. Trade was restored and American businessmen
once again traveled to China. Despite the fact that the conditions un-
der which this new business was carried out were quite new to Ameri-
cans, in some cases strange and not well understood, the talk in many
quarters quickly turned to the manner in which the emerging com-
mercial relationship could be "normalized" or at least, further
improved.

Normalization of commercial relations in this context means achieve-
ment of relations about as normal as could be expected in business
dealings between individual firms in a market economy and those in
the monolithic foreign trade corporations of a centrally planned
economy.

Commercial relations between the United States and some of the
socialist states has been of a much longer duration and has been in-
stitutionalized to a much greater extent than with the PRC and, in
this sense, business activities with Yugoslavia and Poland approxi-
mate normality in commercial relations wraith socialist states at this
time.

The degree to which the elements of commerce have been institu-
tionalized between the United States and the socialist states is re-
flected in table 6.



TABLE 6.-STATUS OF U.S. COMMERCIAL RELATIONS WITH SOCIALIST COUNTRIES, JUNE 1975

People's
East Republic of Yuog-

Albania Bulgaria Czechoslovakia Germany Hungary Poland Rumania U.S.S.R. China slavia

Diplomatic recognition No Yes Yes- Yes Yes Yes Yes Yes - No Yes.
M aFN k.No No . No No No Yes -- - No= Yes.
EximBan. No No No No No Yes --- - No- Yes.
OPIC No No . No . No . No No. . (9) No . No . Yes.
Martime agreement No No . No . No . No No . No . Yes . No - Yes.
Double taxation treaty No . No . No No . No .(9) (') (9) No .
Consular convention No Yes .. Yes. (9) Yes Yes . Yes . . Yes. .No. . Yes.
Civil aviation agreement No . No Yes nNo . Yes Yes . Yes . Yes . No-
Defaulted bonds outstanding No. (') Yes . Yes .(I) No. . (') Yes . . (4) No.
Financial claims outstanding Yes No . Yes . Yes . No NoH No . Yes . Yes . No.
Johnson Act applicability . No .___ No . Yes . . (') Yes Yes . No . Yes. - (') No.
Fisheries agreement No No . No . No . No Yes . Yes aYes . No . No.
Science, technology agreement No No . No . No . No Yes . No . Yes H No . Yes.
Joint commercial commission No No . No . No . No Yes . Yes . Yes . No . No.
Trade council (private) No. (9) (9) No . . . ( ) (9) (0) Yes . Yes . Yes.
Trade agreement No . No . No . No . No . No . . (9) (Y ) No . No.
Long-term economic cooperation agreement No . No. .No. . No. .No . N . .No. .Yes. .No. .No.

I Under negotiation.
2 Preliminary agreement reached.
3 Unilateral permit only.
4 Subject to legal interpretation.
o With U.S. Chamber of Commerce.
a Signed in October 1972 but not in force because there is no U.S. legislative authority for "uncon-

ditional" MFN treatment as provided for in the Agreement. Certain other provisions are being
implemented by both sides.

7 See footnote 6.
a Credits available from October 1972 to January 1975. Pursuant to Export-import Bunk leislation

and Ttle V ofthe rade ct of 1974, bank facilities are no longer available, but limited fclte
could be restored if accor is reached on certain provisions of the Trade Act.

Pending Congressional approval. I

(9).

(0).
Cs3
lND00



529

Table 6 shows that with the exception of Albania United States
commercial relations with the PRC are the least developed among the
socialist states. The table also shows that Yugoslavia and Poland, the
countries considered to have the most normalized relations with us,
have most-favored-lnation tariff treatment and have no financial claims
outstanding, issues discussed earlier with respect to the PRC. These
two key commercial issues loom large in the path of commercial rela-
tions with the PRC. Although the mechanism for extending MFN
to China has now been established with passage of the Trade Act of
1974, it is burdened with difficult requirements and would likely re-
quire considerable time to negotiate. Thus, at this time it is not possible
to predict with assurance the order and timing with which these issues
might be resolved by Washington and Peking.

AMeanwlile it does seem possible that further progress will be made
in the area of business relations. The continuing work of the National
Council, the visit to the United States by the PRC textile study group,
the expected visit of the CCPIT later in 1975, and the increasing
number of Americans traveling to China on business are all factors
pointing in this direction.

Growth in Trade

Sino-American trade in 1975 will be down from the high point of
1974. This decline, from $933.8 million to an estimated $400 million is
attributable to Chinese cancellation of contracts for agricultural prod-
ucts and to their failure to date to contract for newv shipments of
American wheat, cotton, corn, or soybeans. When the Chinese will be
back in this market buying depends heavily on their own harvests,
on the state of their grain reserves, on the foreign exchange situation,
and on agricultural conditions and prices in Canada, Australia, and
other nations currently supplying these commodities to China. The
quality of some U.S. agricultural products shipped to the PRC has
not been good, a problem which must be overcome if full Chinese
confidence in the American product is to be restored. Because of the
variable nature of agricultural purchases and their magnitude in
United States-China trade, they will continue to dictate overall U.S.
export performance during the next few years.

While the nonagricultural raw material and semifinished product
category of American exports to the PRC fell off in 1974, much of this
decline can be traced to U.S. short supply controls over iron and steel
scrap. Now that controls over scrap have been terminated, shipments
of scrap to China may well resume, particularly in view of the con-
tinued tight iron ore and coking coal supply situation in the PRC.
Pulp, paper, chemicals, and synthetic resins all made noteworthy
jumps in 1974 and prospects appear good for continued exports of
significance. While the export of U.S. aluminum and platinum, prob-
ably for catalyst, was down in 1974, these products could again attain
importance if the American price is competitive. Generally, the longer
range outlook for growth of U.S. exports of selected nonagricultural
raw materials and semifinished products to the PRC is good.

Evidence that the Chinese will come to the United States for ma-
chinery and advanced technological products is seen in shipments of
jet transports, ammonia plants, telecommunications facilities, very



530

large off-highway trucks, geophysical equipment, gear cutters andgrinders, instrumentation, and in several technology transfers in thepetrochemical sector as mentioned earlier. The potential for U.S. ex-
ports in this area, however, has hardly been touched. Esl)ecia]ly dis-appointing to date have been the limited sales of petroleum explora-tion, drilling, and production equipment given the obvious priority
accorded this sector by China. If China is going to boost oil produc-tion and exports, at least over the next several years as appears to bethe case, Western suppliers, particularly the United States, should beexpected to play a larger role.

The Chinese have purchased numerous petroleum refining andpetrochemical plants from foreign sources and, again, with the excep-tion of the Kellogg contracts for ammonia plants, the American po-tential has not been reached. The same comment would apply in otherindustrial sectors such as ore and coal beneficiating equipment, powerand industrial gas turbines, nuclear and supercritical electric power
stations, food processing and canning machinery, textile knittingequipment, certain large construction equipment, numerical controlmachine tools, transfer machinery, process control instrumentation,
air traffic control systems, semiconductors, and digital computers
although in some of these areas U.S. validated export licenses might berequired and would not be granted if product specifications or end-use
indicate strategic application. Prospects for additional sales of com-mercial jet aircraft and helicopters appear possible as does technology
relating to the production of a wide range of machinery components.

Regardless of the type of transaction, the Chinese can be expected
to veto any form of direct foreign participation in their economy.
For this reason, there appears to be no possibility of entering into anytype of joint venture arrangement for the foreseeable future. Copro-duction schemes also appear unlikely for the same reason. Consulting
arrangements do not appear promising. For example, the PRC s elec-tric power system would probably benefit substantially from a manage-
ment and consultative study, but this is not in the cards. Technicalassistance agreements are possible and, of course, the provision of turn-key plants with on-site supervision during construction and start-up
and the sale of technology have already occurred.

There is hope that in the 1975-76 period the Chinese will be receptive
to more visits by American trade missions, probably of the type or-ganized on the basis of a specific industry, such as machine tools. Thefirst such mission from China, a small textile trade group visited theUnited States in February and March 1975. The San Francisco Cham-
ber of Commerce mission visited China in May and the ElectronicIndustries Association group is scheduled for July. The exchange
of trade exhibits seems unlikely until the assets and claims issues areresolved 'and, in any event, the leadtimes required for these exhibits aresuch that it would be nearly 1977 at the earliest before a show could be
mounted.

The outlook for Chinese exports to the United States over the nextseveral years is one of continued growth. The rate of this growth willdepend on the state of the U.S. economy, on Chinese perception ofthis market and willingness to adapt to its demands, and on the avail-ability in China of commodities in the requisite quantity and qualitysought by Americans. Fish and shellfish showed good growth in 1974
as did tea, spices, vegetables, 'and other food preparations. These should
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continue at sustained levels. Tin, tungsten, and antimony among the
metals will continue to register imports of significance. Gum rosin
and essential oils grew rapidly in 1974 and should continue. Textiles,
clothing, bristles, feathers, and down will maintain a strong showing.
Americans continue to enjoy Chinese artworks and antiques, but fire-
works, a perennial leader, have declined, in part owing to problems
meeting new U.S. safety standards. Petroleum exports to the United
States do not appear to be a factor although U.S.-owned oil companies
mav buy Chinese oil for distribution in East Asia. American importers
will continue to attend the Fairs in Canton in substantial numbers.

The Chinese trade deficit with the lJnited States will be sharply
reduced in 1975, running perhaps $100 million. The deficit is likely to
continue, its future mairnitude being governed primarily by the size
of Chinese agricultural purchases in the United States.

Perspective

The issues and problems confronting the Sino-American relation-
ship have been enumerated and the possibility for growth in trade
evaluated. The prospects are positive and not at all bleak, but it
seems worth reminding ourselves that of the principal nations of the
world probably none is closer to economic self-sufficiency than China.
At the same time, Chinese ideology coupled with the planning of a
centrally controlled economy and a deliberate government policy of
being highly self-reliant injects apolitical element into commercial
relationships to a degree seen few places elsewhere in the world.

The centralized management of foreign trade insures its subordina-
tion to political needs where necessary while still providing a
mechanism for viable trade under the quite different conditions of
commerce prevailing in market and centrally planned economies.
The resultant trading system, unique to the PRC although with
some similarities to those in Eastern Europe and the Soviet Union,
has enabled the Chinese to consistently retain the initiative in the
commercial relationship.

Americans should be quick to realize that China is not a market
for 50 million automobiles or refrigerators. but a hi'rhlv selective one
dependent on the dictates of Peking's planning. To the extent the
PRC chooses to emphasize rapid, rational economic growth in the
years ahead, the market for some American products, particularly
those of a more advanced technological nature, appears good. To be
successful, and there are successful American businessmen in the
China trade, one requires large amounts of patience and a fine appre-
ciation of Chinese decisionmaking and commercial practice.

APPENDIXES

THE SHANGHAI COMMUNIQUE

SHANGHAt, February 27, 1972.-Following is the text of the communique is-
sued today at the conclusion of the meetings between President Nixon and
Premier Chou En-lai:

"President Richard Nixon of the UJnited States of America visited the People's
Republic of China at the invitation of Premier Chou En-lai of the People's Re-
public of China from February 21 to February 28. 1972. Accompanying the Presi-
dent were Mrs. Nixon, U.S. Secretary of State William Rogers, Assistant to the
President Dr. Henry Kissinger, and other American officials.
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"President Nixon met with Chairman Mao Tse-tung of the Communist Party
of China on February 21. The two leaders had a serious and frank exchange of
views on Sino-United States relations and world affairs.

"During the visit, extensive, earnest, and frank discussions were held between
President Nixon and Premier Chou En-lai on the normalization of relations be-
tween the United States and the People's Republic of China, as well as on other
matters of interest to both sides. In addition. Secretary of State William Rogers
and Foreign Minister Chi Peng-fei held talks in the same spirit.

"President Nixon and his party visited Peking and viewed cultural, industrial,
and agricultural sites, and they also toured Hangehow and Shanghai where,
continuing discussions with Chinese leaders, they viewed similar places of
interest.

"The leaders of the People's Republic of China and the United States of
America found it beneficial to have this opportunity, after so many years with-
out contact, to present candidly to one another their views on a variety of issues.
They reviewed the international situation in which important changes and great
upheavals are taking place and expounded their respective positions and atti-
tudes."

The United States side stated:
"Peace in Asia and peace in the world requires efforts both to reduce imme-

diate tensions and to eliminate the basic causes of conflict. The United States
will work for a just and secure peace: just, because it fulfills the aspirations of
peoples and nations for freedom and progress; secure, because it removes the
danger of foreign aggression. The United States supports individual freedom and
social progress for all the peoples of the world, free of outside pressure or inter-
vention.

"The United States believes that the effort to reduce tensions is served by
improving communications between countries that have different ideologies so as
to lessen the risks of confrontation through accident, miscalculation, or mis-
understanding: Countries should treat each other with mutual respect and be
willing to compete peacefully, letting performance be the ultimate judge. No
country should claim infallibility and- each country should be prepared to re-
examine its own attitudes for the common good.

"The United- States stressed. that the peoples of, Indochina should be allowed
to determine their destiny without outside intervention; its constant primary
objective has been a negotiated solution; the eight-point proposal put forward
by the Republic of Vietnam and the United States on January- 27, 1972, repre-
sents the basis for the attainment of that objective; in the absence of a negoti-
ated settlement the United States envisages the ultimate withdrawal of all U.S.
forces from the region consistent with the aim of self-determination for each
country of Indochina.

"The United States will maintain its close ties with and support for the
Republic of Korea. The United States will support efforts of the Republic of
Korea to seek a relaxation of tension and increase communications in the
Korean Peninsula. The United States places the highest value on its friendly
relations with Japan; it will continue to develop the existing close bonds. Con-
sistent with the United Nations Security Council Resolution of December 21,
1971, the United States favors the continuation of the cease-fire between India
and Pakistan and the withdrawal of all military forces to within their own
territories and to their own sides of the cease-fire line in Jammu and Kashmir;
the United States supports the right of the peoples of South Asia to shape
their own future in peace, free of military threat, and without having the area
become the subject of big-power rivalry."

The Chinese side stated:
"Whenever there is oppression, there is resistance. Countries want independ-

ence, nations want liberation, and the people want revolution-this has become
the irresistible trend of history. All nations, big or small, should be equal; big
nations should not bully the small and strong nations should not bully the
weak. China will never be a superpower and it opposes hegemony and power
politics of any kind.

"The Chinese side stated that it firmly supports the struggles of all oppressed
people and nations for freedom and liberation and that the people of all coun-
tries have the right to choose their social systems according to their own wishes
and the right to safeguard the independence, sovereignty, and territorial integrity
of their own countries and oppose foreign aggression, interference, control, and
subversion. All foreign troops should be withdrawn to their own countries.
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"The Chinese side expressed its firm support to the peoples of Vietnam, Laos,
and Cambodia in their efforts for the attainment of their goals and its firm
support to the seven-point proposal of the Provisional Revolutionary Govern-
ment of the Republic of South Vietnam and the elaboration of February this
year on the two key problems in the proposal, and to the Joint Declaration of
the Summit Conference of the Indochinese Peoples.

"It firmly supports the eight-point program for the peaceful unification of
Korea put forward by the Government of the Democratic People's Republic of
Korea on April 12, 1971, and the stand for the abolition of the U.N. Commission
for the Unification and Rehabilitation of Korea.' It firmly opposes the revival
and outward expansion of Japanese militarism and firmly supports the Japanese
people's desire to build an independent, democratic, peaceful, and neutral Japan.
It firmly maintains that India and Pakistan should, in accordance with the
United Nations resolutions on the India-Pakistan question, immediately with-
draw all their forces to their respective territories and to their own sides of
the cease-fire in Jammu and Kashmir and firmly supports the Pakistan Govern-
ment and people in their struggle to preserve their independence and sovereignty
and the people of Jammu and Kashmir in their struggle for the right of self-
determination.

"There are essential differences between China and the United States in their
social systems and foreign policies. However, the two sides agreed that countries,
regardless of their social systems, should conduct their relations on the prin-
ciples of respect for the sovereignty and territorial integrity of all states, non-
aggression against other states, noninterference in the internal affairs of other
states, equality, and mutual benefit, and peaceful coexistence. International dis-
putes should be settled on this basis, without resorting to the use or threat of
force. The United States and the People's Republic of China are prepared to
apply these principles to their mutual relations."

With these principles of international relations in mind the two sides *stated
that:

"Progress toward the normalization of relations between China and the
United States is In the interests of all countries.

"Both wish to reduce the danger of international military conflict.
"Neither should seek hegemony in the Asia-Pacific region and each is opposed

to the efforts by any other country or group of countries to etablish such
hegemony; and

"Neither is prepared to negotiate on behalf of any third party or to enter
into agreements or understandings with the other directed at other states.

"Both sides are of the view that it would be against the interests of the peoples
of the world for any major country to collude with another against other
countries, or for major countries to divide up the world into spheres of interest.

"The sides reviewed the long-standing serious disputes between China and the
United States."

The Chinese side reaffirmed its position: "The Taiwan question is the crucial
question obstructing the normalization of relations between China and the United
States; the Government of the People's Republic of China is the sole legal gov-
ernment of China; Taiwan is a province of China which has long been returned
to the motherland; the liberation of Taiwan is China's internal affair in which
no other country has the right to interfere: and all U.S. forces and military in-
stallations must be withdrawn from Taiwan. The Chinese government firmly
opposes any activities which aim at the creation of 'one China. one Taiwan,' 'one-
China, two governments,' 'two China' and 'Independent Taiwan' or advocate
that 'the status of Taiwantrenmains to be determined.'"

The U.S. side declared: "The United States acknowledges that all Chinese
on either side of the Taiwan Strait maintain there is but one China and that
Taiwan is a part of China. The U.S. Government does not challenge that posi-
tion. It reaffirms its interest in a peaceful settlement of the Taiwan question
by the Chinese themselves. With this prospect in mind. it affirms the ultimate
objective of the withdrawal of all U.S. forces and military installations on
Taiwan as the tension in the area diminishes."

The two sides agreed that it is desirable to broaden the understanding between
the two peoples. To this end, they discussed specific areas in such fields as science,
technology, culture, sports, and journalism, in which people-to-people contacts
and exchanges would he mutually beneficial. Each side undertakes to facilitate
the further development of such contacts and exchanges.
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Both sides view bilateral trade as another area from which mutual benefits can
be derived, and agree that economic relations based in equality and mutual benefit
are in the interest of the peoples of the two countries. They agree to facilitate the
progressive development of trade between their two countries.

The two sides agree that they Nvill stay in contact through various channels,
including the sending of a senior U.S. representative to Peking, from time to time
for concrete consultations to further the normalization of relations between
the two countries and continue to exchange views on issues of common interest.

The two sides expressed the hope that the gains achieved during this visit would
open up new prospects for the relations between the two countries. They believe
that the normalization of relations between the two countries is not only in the
interest of the Chinese and American peoples but also contributes to the relaxa-
tion of tension in Asia and the world.

President Nixon, Mrs. Nixon, and the American party express their apprecia-
tion for the gracious hospitality shown by the government and people of the
People's Republic of China.

THE WHITE HOUSE COMMUNIQUE-UNITED STATES-PEOPLE'S REPUBLIC OF
CHINA

FEBRUARY 22, 1973.
Dr. Henry A. Kissinger, Assistant to the U.S. President for National Security

Affairs, visited the People's Republic of China from February 15 to February
19, 1973. He was accompanied by Herbert G. Klein, Alfred Le S. Jenkins, Richard
T. Kennedy, John H. Holdridge, Winston Lord, Jonathan T. Howe, Richard
Solomon, and Peter W. Rodman.

Chairman Mao Tse-tung received Dr. Kissinger. Dr. Kissinger and members
of his party held wide-ranging conversations with Premier Chou En-lai, Foreign
Minister Chi Peng-fei, Vice Foreign Minister Chiao Kuan-hua, and other Chinese
officials. Mr. Jenkins held parallel talks on technical subjects with Assistant
Foreign Minister Chang Wen-chin. All these talks were conducted in an uncon-
strained atmosphere and were earnest, frank, and constructive.

The two sides reviewed the development of relations between the two coun-
tries in the year that has passed since President Nixon's visit to the People's
Republic of China and other issues of mutual concern. They reaffirmed the prin-
ciples of the Joint Communique issued at Shanghai in February 1972 and their
joint commitment to bring about a normalization of relations. They held that
the progress that has been made during this period is beneficial to the people of
their two countries.

The two sides agreed that the time was appropriate for accelerating the
normalization of relations. To this end, they undertook to broaden their con-
tacts in all fields. They agreed on a concrete program of expanding trade as well
as scientific, cultural, and other exchanges.

To facilitate this process and to improve communications, it was agreed that
in the near future each side will establish a liaison office in the capital of the
other. Details will be worked out through existing channels.

The two sides agreed that normalization of relations between the United States
and the People's Republic of China will contribute to the relaxation of tension
in Asia and in the world.

Dr. Kissinger and his party expressed their deep appreciation for the warm
hospitality extended to them.

JOINT COMMUNIQUE-UNITED STATES-PEOPLE' S REPUBLIC OF CHINA

PEKTNO, Nnvoembpr P9, 1974.
Dr. Henry A. Kissinger, U.S. Secretary of State and assistant to the Presi-

dent for National Security Affairs, visited the People's Reublic of China from
November 25 through November 29, 1974. The Chinese and United States sides
held frank, wide-ranging and mutually beneficial talks. They reaffirmed their
unchanged commitment to the principles of the Shanghai Communique. The two
governments agreed that President Gerald R. Ford would visit the People's Re-
public of China in 1975.
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I. INTRODUCTION

After nearly a quarter century of commercial estrangement, the
United States and China are trading again. But the record of this
trade over the last 3 years, and the current opportunities and obstacles,
augur an uncertain growth in the level and the nature of Sino-Amer-
ican commerce.

Since the Shanghai Communique of February 1972, trade volume
first bounded above ceilings forecast by the most optimistic analysts.
It has now begun to fall back. Apprehensions that China would flood
our markets with inexpensive goods have proven mistaken; expecta-
tions that China would be an inexhaustible market for American
goods and know-how are proving illusory; and confidence that a
common desire to do so would readily solve problems inherent when
systems so different come together in commerce has been somewhat
shaken. In the new United States-Sino commerce, traders on both
sides have often learned that the achievement of a single step must
begin with a journey of 10,000 miles.

Difficulties are of course to be expected in the nascent United States-
China trade. Aside from the fundamental principles of China's for-
eign trade, that it would be conducted on the basis of "equality and
mutual benefit," and "helping to meet each other's needs," there are
numerous business practices with which American businessmen can-
not come to easy understanding, appreciation or agreement. The
Chinese, too, face in the American entrepreneur, whether importer or
exporter, a character for which contact with European traders has
only partly prepared them.

This paper is intended to summarize the principal agencies and
instrumentalities on both sides which bear upon commerce between
the two countries, to review legal and practical impediments to ex-
panded trade, and to offer for consideration some suggestions for fa-
cilitation of bilateral trade more accelerated than the "step-by-step"
progress to which both sides pledged themselves in the Joint Com-
munique at Shanghai. Insofar as the following material reflects the
actual experiences, achievements as wvell as frustrations, observed in
Sino-U.S. trade, it is but a "worm's eye view," yet only by confronting
the small realities can the two sides pursues an informed trade policy.

II. ORGANIZATION AND FUNCTION OF CHINA'S

FOREIGN TRADE APPARATUS

Economic Plans and Foreign Trade Policy

The most populous nation on earth has by far the fewest "buisiness-
men." Foreign trade in China is a monopoly of the state, and is con-
ducted principally through eight foreign trade corporations (FTC's).
lNeither manufacturing units nor end-user entities in China con-
clude contracts with foreign individuals or firms; instead, the FTC's
act as their agents in both import and export transactions. This is
the first and most important fact to be grasped by American firms in-
terested in doing business with China.

The FTC's carry out a trade plan under the guidance of the Ministry
of Foreign Trade, aided in part by the China Council for the Pro-
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motion of International Trade (CCPIT). In addition to headquarters
at Peking, the Foreign Trade Ministry maintains local bureaus in
major Chinese cities, and the FTC's and the CCPIT likewise have local
branches and offices in certain major cities.

The ultimate blueprint and authority for the import and export
contracts executed by the FTC's are China's national economic plans.
Peking's Fourth Five-Year Plan continues through 1975; the Fifth
Five-Year Plan begins in 1976.

In his speech to the Fourth National People's Congress in January
1975, Premier Chou En-lai announced that the Fourth Five-Year
Plan would be fulfilled, and that the State Council would formulate
"a long-range Ten-Year Plan, Five-Year Plans, and Annual Plans"
in order "to accomplish the comprehensive modernization of agricul-
ture, industry, national defense, and science and technology before
the end of the century."

More than a few American businessmen have been puzzled by the
fact that the elaborate import and export plans developed by the
Chinese, like China's Five-Year Plans, are State secrets. No substan-
tive details of these plans are ever released, and general plan outlines
can only be divined by very close attention to official statements and
policy pronouncements emanating from Peking and, to some extent,
by analysis of trade and business data made public by China's trading
partners. The official report of the Tenth Party Congress, for example,
contained not one sentence on the subject of foreign trade, and offi-
cially reported production and trade achievements are invariably
expressed in percentage increase rather than absolute terms.

It may be understandable that Peking is reluctant, for strategic
reasons, to publish import and export plans. but foreign businessmen
point out that at least a selective release of import needs, or an in-
vitation to submit proposals and bids, and announcements of goods
available for export, could enable the Chinese to buy and sell at more
favorable prices and terms.

Among the most recent major statements of China's foreign trade
policy appeared in an article by Trade Minister Li Chiang appearing
in the periodical Chiva's Foreign Trade. This publication, resurrected
in 1974 after a long absence, appears in several languages and is,
therefore, obviously intended for foreign consumption. The lead ar-
ticle, by the Minister of Foreign Trade, offers a good illustration of
China's reluctance to publish trade data. Import and export volume
is discussed not in absolute terms, but as percentages of base years
for which no Chinese-source data exist. Thus, for example, total ex-
port-import volume for 1973 is reported to be "2.5 times that of 1965"
with exports 2.50 times greater and imports at 2.45 times higher
than in 1965.

Trade Minister Li's article is also iirstrucetive for the broad policy
guides it sets forth. In the absence of other kinds of information,
American businessmen are wise to heed these general remarks, which
not only embody current trade principles, but which, despite inten-
tional ambiguity, do illuminate the factors at work influencing the
trade policvmakers. Li quotes from the pronouncement of Mao Tse-
tung almost invariably cited in official statements about China's trade:

The Chinese people wish to have friendly cooperation with the people of all
countries and to resume and expand international trade in order to develop
production and promote economic prosperity.

51-174 0 - 75 - 35
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In pursuing international trade, China seeks "to learn from other
countries' merits and obtain necessary materials, equipment, and
techniques through exchange." As if to anticipate and deflect criti-
cism from elements at home fearful of undue dependence on the out-
side world, Li explains that this "is an implementation of the princi-
ple of making foreign things serve China, and combining learning
with inventing in order to add to our ability to build socialism inde-
pendently and with the initiative in our own hands through self-re-
liance to speed up the pace of our socialist construction. Facts prove,"
Li states, "that foreign trade is necessary to the development of our
national economy."

The justification for foreign trade thus established, Li empha-
sizes that the New China will not succumb to the encroachments of
foreign enterprise which afflicted old China:

We resolutely oppose the policy of plundering the natural resources of other
countries, dominating their national economies and interfering in their in-
ternal affairs * * * socialist China will never try to attract foreign capital
or exploit domestic or foreign natural resources in conjunction with other
countries.

She will never go in for joint management with foreign countries, still less
grovel for foreign loans.

But, while China 'will adhere to the policy of maintaining independ-
ence, keeping the initiative in its own hands and relying on its own
efforts in socialist construction, "under no circumstances does (this)
mean pursuing a 'closed-door' policy." This principle was reaffirmed at
the National People's Congress in January 1975.

The Chinese, in trade as in other matters, unhesitatingly concede
"shortcomings and deficiencies," acknowledge that theirs is a "develop-
ing country, as yet backward in many fields." Assuring the outside
world of a determination to broaden foreign trade. the Trade Minister
has offered exporters to China the assurance that "China's imports will
be increased," and holds out to importers the expectation that "we will
gradually be able to export more and better goods to meet the require-
ments of the people of other countries." Responding to criticisms
which Americans, and no doubt others, have made about current Chi-
nese export goods, pledges are more and more frequently found in Chi-
nese statements to increase the quantity, quality, packing, packaging,
designs, and varieties of such products.

The Ministry of Foreign Trade

Under the supervision of the Staff Office of Finance and Trade of
the State Council, the Ministry of Foreign Trade formulates an over-
all import and export plan to be used as a basis for specific planning
by the FTC's and other agencies with collateral foreign trade respon-
sibilities. After review and approval by the Trade Ministry of their
specific import-export plans, the FTC's carry out, under Ministry
supervision, their individual trade plans.

The job of the Ministry of Trade cannot be an easy one. China, like
the United States, is not by tradition or bv need a trading nation.
Trade occupies only 'a small fraction of its gross national product.
Aside from some limited trade undertaken to achieve foreign policy
goals, the motivation to trade is essentially limited to the need to
generate foreign exchange sufficient to finance needed agricultural and



539

industrial imports. There is no "profit motive" which, for example,
has made Japan such an aggressive and adaptable participant in the
world of international business. On the contrary, there governs China's
trade a Marxist-Leninist-Maoist ideology which curbs not only mer-
cantile tendencies, but which requires sound ideological justification as
a predicate for commercial decisions. The needs of socialist construc-
tion dictate a need for foreign exchange; a need which is more pressing
because of a fiscally conservative anticredit policy. Foreign exchange
thus comes to China primarily from exports, but the reality of inter-
national trade is, at base, competition for the foreign consumer dollar,
a competition in which innovation, compromise, flexibility, and even
salesmanship, somewhat anathema to Marxist orthodoxy, are essen-
tial. It is with such realities that economic plans for trade expansion
and increased hard currency earnings collide.

The Ministry of Foreign Trade is organized into eight bureaus. Of
these, five have geographic responsibility, the others handle import,
export, and planning matters respectively. In addition to administra-
tive offices, the Ministry oversees customs, commodities inspection of
imports and exports, a training school for foreign trade personnel, a
market study institute, the eight FTC's and other trade-related
agencies.

In function, the Ministry is not dissimilar to foreign trade minis-
tries in other socialist countries. It is involved in the appointment of
commercial counselors abroad and is the agency for the conclusion of
trade agreements and exchanges with other nations.

The China Council for the Promotion of International Trade

Aiding the Ministry of Trade is an organization known as the
China Council for the Promotion of International Trade (CCPIT).
The CCPIT, founded in 1952, is described in China's publications
variously as "a permanent agency performing duties similar to those
of Chambers of International Commerce in other countries." It has
been described by its leadership to this writer as "a people-to-people
organization, not a governmental organization;" without its own
sources of income, however, it can onlv be financed through an appro-
priation by the Chinese Government. Whatever its charter, which re-
mains secret, it seems clear that the CCPIT is governed today by per-
sons from the eight FTC's, the Ministry of Foreign Trade, and the
Ministry of Foreign Affairs, who, acting as a kind of board of directors,
meet periodically to review and formulate plans and activities.

A permanent staff, supervised by a Chairman, four Vice Chair-
men, a Secretary-General and Deputy Secretary-General, consists of
six major departments in addition to units responsible for admin-
istration and research. These are:

Legal Affairs Department, which advises the CCPIT's Foreign
Trade Arbitration Commission and Maritime Arbitration Commis-
sion, informs the FTC's and other trade agencies trade-related about
legal developments and requirements abroad; analyzes foreign con-
tracts, laws, and regulations having an impact on China's trade;
and oversees registration of foreign trademarks.

Department for Average Adjustment, which administers the Pro-
visional Rules for General Average Adjustment promulgated by the
CCPIT on January 1, 1975.
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Liaison Department, which sends and receives foreign trade dele-
gations and maintains contact with trade associations in other coun-
tries.

Foreign Exhibitions in China Department, which assists foreign
countries, associations, and companies in staging trade exhibitions
and technical symposia in China. Between 1972 and 1975 alone, there
have been more than 30 such exhibitions in China. Usually these are
held in Peking, but they have also occurred in Shanghai and Tient-
sin.

Overseas Exhibitions Department, which is responsible for orga-
nizing China's trade exhibitions abroad. In the last 2 years, the
Chinese have staged or taken part in some 70 trade fairs or exhibi-
tions abroad.

Publicity Department, which publishes a variety of periodicals de-
scribing China's economy and foreign trade.

Despite the independent status claimed for it, it can be safely as-
sumed that no significant activity is undertaken by the CCPIT with-
out the prior approval or direction of the Chinese Government as ex-
pressed through the relevant ministries. This is to be expected in
part because it is the CCPIT which is the main commercial link to
countries, like the United States, which do not enjoy diplomatic rela-
tions with China. Indeed, the CCPIT has in the past signed, in its
own name, trade accords of commercial consequence with foreign
trading firms or trade associations semigovernmental or private in
character. The CCPIT also plays some part, though its extent is un-
clear, in the organization and conduct of the twice-yearly Chinese
Export Commodities Fair at Kwangehow (Canton).

Wang Yao-ting, the current Chairman of the CCPIT, and a former
high official of the China National Textile Import and Export Corp.,
wrote in Peking Review in October 1974, of China's trade policies and
achievements. Wang placed stress on another theme which not only
recurs in China's trade pronouncements, but which remains today at
the heart of the organization and conduct of China's trade. "In the
century and more before liberation," he says, "imperialist countries
imposed by armed force on the Chinese ipeople unequal treaties by
which they got from China the privilege of dumping goods, plunder-
ing industrial materials, and exporting capital." He recalled that
in the century before 1949 foreign interests "dominated China's im-
portant trading ports, customs, finance, insurance, and navigation"
and "engaged in prolonged, harsh exnloitation and plunder of the
Chinese people, bringing great damage to old China's national econ-
omy and untold suffering to the people." Following the dictum of
Chairman Mao Tse-tung that "the restoration and development of
the national economy of the people's republic would be impossible
without a policy of controlling foreign trade" New China has now,
Wang said, "bhlilt utp an independent foreign trade serving China's
socialist revolution and construction."

China's Foreign Trade Corporations

The actual conduct of China's foreign trade, through a socialist
State system deemed essential by Chairman Mao in light of unques-
tionable and relentless exploitation by foreign powers before 1949, now
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rests with China's Foreign Trade Corporations.' These FTC's at pres-
ent number eight, seven of which have both import and export
jurisdiction. Arranged on a product area basis, they are:
China National Cereals, Oils and Foodstuffs Import and Export

Corp.;
China National Native Produce and Animal By-Products Import and

Export Corp.;
China National Textiles Import and Export Corp.;
China National Light Industrial Products Import and Export Corp.;
China National Chemicals Import and Export Corp.;
China National Machinery Import and Export Corp.;
China National Metals and Minerals Import and Export Corp.; and
China National Technical Import Corp.

Only the last, the Technical Import Corp., concerns itself solely with
imports into China, and its area of interest is confined to complete
plants and advanced technology.

The corporate charters of the FTC's, if any, have never been made
public. The legal nature of the existence of the FTC's is therefore
unclear. What is clear is that the FTC's act as the exclusive agents
for China's producing and consuming entities in the sale and purchase
of goods with foreign firms. It is an arresting coincidence of history
that China's trade in the late 18th century was likewise monopolized,
then by eight Chinese merchant firms operating at Canton with the
imperial sanction of the Dragon Throne at Peking.

Presumably the FTC's do have some "profit and loss" accountability.
Whether they are "legal persons" capable of suing or being sued is
somewhat a moot point; there are no civil courts as such in China,
and the FTC's maintain no offices or assets abroad. They do act, on
occasion, through "agents"-firms in Hong Kong and Macao-which
are probably more accurately considered independent contractors.

Contracts concluded with foreign firms do not bear the name of
the Chinese commune or factory which has produced goods for export,
or Chinese end-users on whose behalf foreign goods or equipment is
purchased. Instead, the name of the FTC concerned, or its municipal
or regional branch, apears as the Chinese party to the agreement. It
is the staff of the FTC, supplemented only when and as necessary
by knowledgeable producers, end-users, or technicians, which carries
on negotiations with foreign firms and executes contracts.

The Chinese Export Commodities Fair, China's principal export
event, is organized and operated in cooperation with the FTC's. And
it is at this biannual Fair that the FTC's are seen functioning in the
fashion intended for them. FTC representatives from Peking, sup-
plemented by negotiators from the regional and municipal branches,
come to Kwangchow (Canton) each spring and fall to sit across the
table from foreign traders and negotiate purchases and sales. There
is little turnover from Fair to Fair among the senior negotiators, and
thus the foreign businessman confronts experienced and resourceful
men and women, generally well apprised of international prices, sup-
plies, and other market conditions. Likewise, when negotiations occur
between Fairs or in Peking-at the head offices of the FTC's, the foreign
businessman encounters professional Chinese negotiators.

' A list of China's Foreign Trade Corporations, together with their addresses and areas ofproduct responsibility, appears as Appendix I.
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It has been observed by Americans who import from and export
to China that, however skillful the Chinese negotiators may be in
arriving at contract terms as favorable as possible to the Chinese
side, there is little or no "salesmanship" involved. On the selling side,
the FTC negotiators are primarily "order takers." Only rarely are
there reports of the Chinese making more than a perfunctory effort
to interest a prospective buyer in a product in which he has not ex-
pressed curiosity. On the buying side, the FTC's seem to proceed in
similar fashion; there is keen interest in achieving the best terms for
a given item, and some effort to extract from the seller information
even about the nature of and price of competitive products. But the
advantages inherent in monopoly buying and selling do not appear to
be fully utilized and, as critics of Marxist economics have noted, there
appears some lost opportunity for commercial gain. This the Chinese
might readily concede, explaining that the quest for commercial
advantage may motivate a capitalist but not a Communist. But since
the Chinese foreign trade apparatus certainly has among its responsi-
bilities the acquisition of the maximum amount of foreign exchange
in sales, and expenditures of the minimum in purchasing, more entre-
preneurial behavior might be expected.

As would seem obvious, the FTC s are functionally organized first
into import and export departments, and then subdivided into units
each with responsibility for certain of the many products handled by
the corporation as a whole. In addition, there are, within these divi-
sions, departments which are geographically composed, so that exper-
tise can be developed and maintained with respect to the peculiarities
of different foreign countries and areas.

Collateral Trade and Related Organizations

In addition to the FTC's, there are other agencies which do not
handle the purchase or sale of merchandise but which are neverthe-
less an integral part of the foreign trade apparatus. 2 These include:

China National Foreign Trade Transportation Corp., which arranges documen-
tation, shipping, and delivery of imported and export goods.

China National Chartering Corp., which charters vessels and books shipping
space for Chinese cargoes.

China Commodities Inspection Bureau, which performs final inspection of
imported and export goods on behalf of the FTC's to determine whether or not
such goods are in conformity with underlying contracts.

Bank of China, which from its head office in Peking and branches abroad,
handles all foreign exchanges transactions for China, including international
payments and disbursements as required by China's foreign trade corporations.

People's Insurance Co. of China, which underwrites marine, land transporta-
tion, air transportation, post, ship's hull, and machinery insurance and
reinsdflance.

China Insurance Co. Ltd., a joint state-private enterprise, which underwrites
marine, fire, life, accident, workmen's compensation, and motor vehicle insurance.

The Tai Ping Insurance Co. Ltd., another state-private enterprise, whose busi-
ness parallels that of the China Insurance Co.

China National Export Commodities Packaging Corp., created in 1974, which,
among other functions, advises the FTC's on packing and packaging requirements
of foreign markets.

China Publications Center (Guozi Shudian), which handles books, periodicals,
phonograph records, and postcards, and functions in particular as the export
agent for China's publications in foreign languages.

I These agencies are listed, together with their addresses, as appendix II.
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China Film Distribution and Exhibition Corp., which is the sole importer of
foreign films and the export agent for Chinese films.

China Stamp Export Co., which is the exclusive agent for the export of Chinese
stamps.

Chinese Scientific and Technical Association, which is involved, with the
CCPIT, in arranging contracts between China's scientific and technical com-
munities and professional societies and associations abroad.

All of the foregoing agencies are based in Peking and, with the ex-
ception of the Packaging Corporation, have branch offices in a number
of other Chinese cities. All are likewise represented at the Chinese Ex-
port Commodities Fair.

III. THE CHINESE EXPORT COVIIODITIEs FAIR

In the annals of international trade, it would probably be impossible
to find a foreign commercial event which has exerted so magnetic a pull
over so great a distance on so many American businessmen as the
Chinese Export Commodities Fair, more often referred to as the Can-
ton Fair or Kwangchow Fair.

The Fair has been held twice each year, in the spring between April
15 and May 15 and in the autumn between October 15 and November 15,
at Kwangchow (Canton) since 1957. Attendance is by invitation only.
Americans were not invited until April 1972, the first Fair following
the visit to China by President Nixon in February of that year.

It is estimated by some that, since the 1972 Spring Fair, no fewer
than 50,000 U.S. businessmen have sought-unsuccessfully-to gain
admission to the Fair. Probably not more than 2 percent of that num-
ber have actually attended to date. Yet, enthusiasm has not dimmed.
and requests for invitations to forthcoming Fairs are still flowing to
Peking.

How Peking Views the Fair

The most authoritative, if brief, explanation of the Fair is pro-
vided by the Chinese in a pocket handbook provided free to Fairgoers
as they register for the event. It says that the Fair is "jointly spon-
sored by China's import and export corporations in accordance with
the directive of the great leader of the Chinese people, Chairman
Mao," once again citing the justification for contact with foreign trad-
ers, that "the Chinese people wish to have friendly cooperation with
the people of all countries and to resume and expand international
trade in order to develop production and promote economic pros-
I)eritv."

"The Fair," savs the handbook "takes the form of combining trade
negotiations with the displav of exhibits." The FTC's are represented
att the Fair by trading delegations, and "on-the-snot business talks are
held and transaetions against samples concluded between the trading
deleoations and businessmen from all parts of the world." At the Fair.
where Pekming does between 35 to 40 percent of its export business an-
niially, "China sells her export commodities and buVs what she needs"
while views are exchanmed for the development of reciprocal trade."

The Fair is not without political content:
Introduced in each Hall are some of the outstnnding deeds performed by the

Chinese people as a result of studying and applying Marxism-Leninism-Mao Tse-
tung Thought in grasping revolution and promoting production. Put on display
are a rich and varied range of export commodities and products of successful
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achievements from China's various provinces, municipalities, and autonomous
regions (with the exception of Taiwan Province), reflecting the newv attainments
in socialist revolution and construction scored by the Chinese people under the
guidance of Chairman Mao's proletarian revolutionary line.

Fairgoers are reminded that:
Following the daily development of China's socialist construction and the con-

stant development of her foreign relations, the scope of the Fair has continu-
ously expanded. The number of foreign guests visiting the Fair has increased
from 1,200 from over 20 countries and regions at the first session of the Fair to
more than 26,000 from over 100 countries and regions * * . 'The volume of both
import and export trade has also increased with each passing year. Since its
inauguration, by resolutely carrying out China's foreign trade policy of "equality,
mutual benefit and supplying each other's needs," the Fair has promoted normal
trade exchange between China and the rest of the world and enhanced mutual
understanding and friendship between the Chinese people and the peoples of all
countries.

Though the Fair is, as its name suggests, an event designed to sell
China's goods and thus earn foreign exchange, it is not an ordinary
"profit-motivated" event, as a number of characteristics of the Fair
clearly reveal.

Businessmen are put on notice of the political character of the Fair,
and of some Fair business decisions, by a quotation from Mao Tse-
tulng displayed on a large red billboard which. together with a portrait
of Chairman Mao, dominates the entrance lobby of the main Fair
exhibition hall: "The Theoretical Basis Guiding Our Thinking Is
Marxism-Leninism. "

The New China News Agency dispatch announcing the opening
of the Spring 1975 Fair led with this paragraph, another of many indi-
cators that business is not alone the substance of the Fair:

China's Export Commodities Fair opened here today as the nationwide move-
ment to criticize Lin Piao and Confucius is deepening and advancing victoriously.

On opening day, red balloons trailed inscribed streamers over the
Fairgrounds, but the messages were political, not commercial. Among
them: "Resolutely support the just demands of the Third World !,"
"Long live the victory of the Great Proletarian Cultural Revolu-
tion!," and "Long live' Marxism-Leninism-Mao Tse-tung Thoughtt!"

At the banquet which closed the Fair, officials summarized the
event by announcing that China:

Will adhere to the principle of independence. initiative and self-reliance, grasp
revolution, promote production, and expand our foreign trade on the basis of de-
veloping industry and agriculture in a big way, so as to serve China's socialist
construction better and contribute to the promotion of friendship between the
Chinese people and the people of other countries.

Organization of the Fair

Kwangchow (Canton) today is China's principal trading center, as
it has alw ays been so far as 'Western traders are concerned. Though
the historic city has over time permitted the introduction of foreign
goods into China, it has principally been an outlet for Chinese mer-
chandise. And it is so today.

Recent American visitors to the Fair have discovered, as their fore-
bears did, that their travel in China is essentially confined to Canton.
John Paton Davies, writing of another era, says that:
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China humored the seaborne barbarians to the extent of tolerating foreign

merchants at one port only, Canton. It was the tradesman's entrance, where they

were treated as disreputable peddlers, not permitted to cross the threshold into

the house.

Today foreign businessmen, with a few exceptions, are likewise al-

lowed no further than Canton. Each Fair finds a large number of

them, especially Americans. dickering with the Chinese for permission
to leave sweltering Canton for sightseeing in Peking or Shanghai. But

the Fair is not intended as a tourist attraction. Political overtones not-

withstanding, the main emphasis is on selling. And the Chinese have

clone a great deal to make the businessmen's sojourn in Canton as

pleasant as possible.
The Chinese obviously intend to maintain and expand Canton as the

prime trading city of the People's Republic. Beginning with the Spring
1974 Fair, the event was moved to an enormous modern complex of

buildings, newly constructed, with over 1 million square feet of display

area and negotiating rooms at the northern end of the city. At the same

Fair, the Chinese opened an 800-room 11-story addition to the Tung

Fang Hotel. across the street from the Fair compound, and inaugu-
rated a massive new railroad station which now deposits visitors within

a 15-minute walk of the Fair buildings, the Tung Fang Hotel, and two
beautiful public parks boasting lakes, boating, swimming, restaurants,

and other facilities. The Tung Fang Hotel. in a move almost unthink-
able in austere China, now offers an artificial pond with lounge chairs

arranged in a secluded garden around it. two bars, a billiard room, a

table tennis room, a badminton court, a barber shop, a beauty parlor, a

shopping arcade, and a roof garden for the convenience of Fair guests.
Business is made easier with the recent introduction at the hotel of

telex as well as cable, overseas telephone, banking and postal facilities.

Display areas in the Fair complex, arranged by the foreign trade

corporations, beautifully exhibit thousands of varieties of merchan-

dise, from numerically controlled machine tools to frozen foods, from

petroleum products to textiles and handicrafts. Access to the Fair-

grounds is strictly limited to registered businessmen, identifiable by a

pink ribbon bearing the Chinese characters for "Honored Guest."

In addition to the exhibit of goods available for export, numerous
displays, consisting of large photographs and massive topographic

scale models. show the visitor examples of rural or industrial achieve-

ments. Such displays are ordinarily manned by very personable young
men and women guides from the area represented in the exhibit. In

other areas, workers demonstrate the skills which have made Chinese
art objects and handicrafts among the finest in the world.

Weekend excursions are arranged for groups of Fairgoers to visit
model factories, communes, schools, hospitals, power stations, and

the like. Travel without escort for shopping or sightseeing may be
undertaken throughout the city of Canton, without restriction, but

special permission must be obtained to go beyond the city limits. So
complete are the services and amenities available within walking dis-

stance of the Fair, however, that many guests never venture into the
city proper.

The business aids available at the Tung Fang Hotel (and other
major hotels in the city used by Fairroers) are also available at the

Fair compound itself. Telex, cable. overseas telephone, typewriters,
banking, post office, insurance, shipping, and customs services are all
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provided for the foreign trader. A cinema, garden, restaurant, and
retail stores round out the amenities at the Fairgrounds.

Actual business at the Fair is transacted mostly in private discus-
sion rooms on floors above the exhibit areas, though owing to lack of
space even in this large complex some contract negotiation occurs at
tables in display areas essentially without privacy and occasionally in
the presence of competing business representatives.

A permanent secretariat based in Canton throughout the year con-
ducts logistic planning between Fairs, and carries on the day-to-day
business of Fair organization and operation. Opening and closing
days of the Fair are marked with earshatterina fireworks displays,
specially lighted streets and buildings, and mass banquets, the largest
of which is held at the Tung Fang Hotel where several thousand
guests are addressed, usually by a Vice Minister of Foreign Trade.
Throughout the Fair, Canton's restaurants and other public places are
bedecked with signs or streamers extending "Warm Welcome to the
Guests of the Chinese Export Commodities Fair." Students from
China's foreign language institutes appear in the city, where the best
of them are utilized as interpreters in business discussions and those
with less experience are employed as hotel and restaurant workers.

The Fair, then, serves primarily as China's sales outlet to the world.
Secondarily it is a showcase of socialist achievement, not only to the
West and to the Third World, but also to China's own citizens who
may occasionally be seen in special groups moving through the com-
plex. Finally, the Fair localizes commercial activity with foreigners
as to time and place, and permits a relatively orderly conduct of trade.

Business Aids at the Fair

Even with the banking and communications facilities described
earlier, the American at the Fair is without tools most consider cus-
tomary if not necessary in the conduct of international business.

Secretarial service is unavailable, and senior executives who deem
it essential that they, rather than subordinate buyers, attend the Fair
and place orders have found themselves perspiring over telex key-
boards and punching tapes, slowly agonizing over a letter at a time.
Telex channels are so limited relative to the nIumber of users that the
instruments cannot be employed in the manner which makes them most
efficient. That is, a sender is not permitted to keep a channel open in
order to converse with the home office; he may only send, and keep
the line open only long enough to receive immediately at the conclu-
sion of his transmission a reply to his previous message. This requires
advance communications planning and coordination which Fair regu-
lars alone have mastered.

Foreign exchange mmay be converted into Renminbi, the Chillese
currency, without difficulty. But if a visitor is caught short, without
Chinese or foreign currency, or acceptable travelers checks, he will dis-
cover that no credit cards are honored (other than international tele-
communications cards), nor are personal checks accepted in payment
of anything anywhere, without a delay of 7 to 10 days at best for
clearance through Hong Kong. Anticipating possible shortages of
funds, experienced Fairgoers have resorted either to maintenance of
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local non-interest-paying deposit accounts with the Canton Branch of
the Bank of China, into which funds may be cabled from abroad, or,
perhaps more conveniently, travelers letters of credit issued by the
Bank of China's Hong Kong Branch (or other acceptable banks)
which may be redeemed in needed amounts. up to the face value of the
letter, in Canton or at the Bank's branches in other Chinese cities.

Transportation to Canton, for most Fairgoers, is via Hong Kong,
by train to the New Territories border village of Lowvu, then by foot
through a covered bridge spanning the border, to the Chinese village
of Schumchun for a second train ride from there to Canton. The total
trip of some 90 miles takes about 7 hours, depending upon the num-
ber of travelers, which includes passport, customs, and immigration
stops at each side and a luncheon on the Chinese side prior to the
rail trip to Canton. Arrangements for travel into China are handled
in Hong Kong by China Travel Service (H.K.) Ltd., an independent
concern which acts for China International Trade Service (CITS),
the official travel service of the People's Republic of China. The return
trip for most is by the same route, arrangements being made this time
by CITS in Canton. With the inauguration of air service between
Tokyo and Shanghai, air connections are now- possible to Canton
for trans-Pacific travelers, though it is expected that most Fair guests
will continue to reach Canton by rail from Hong Kong.

Except for purchase of train tickets in Hong Kong for the trip to
Canton the Fair visitor directly handles none of his travel arrange-
ments in China. No air or rail passage can be booked except in person
through the CITS officers at the Fair hotels, This, too, of course, is a
departure from the norm for most American businessmen, who are
accustomed to making plane or train reservations independently Vith
the relative ease of a phone call or two.

To help the visitor through what on a bad day can be a formidable
bureaucratic maze, the Fair authorities maintain in each major hotel
a Liaison Office with a multilingual staff. With v ery rare exception,
these young men and women are cheerful. courteous, and helpful in
assisting with necessary travel arrangements, Fair appointments and
many other matters.

Supplementing the assistance provided by the Chinese are two
additional sources of help and advice upon wvhich American visitors
at Fairs since 1973 have come to depend. One is an office manned
throughout the Fair by representatives of the National Council for
United States-China Trade (National Council)* the other is the avail-
ability during the Fair of commercial officers detailed from the U.S.
Liaison Office at Peking. Both maintain regular office hours in the
Tung Fang Hotel, across the street from the Fair.

The National Council's facilities offer electric typewriters, a photo-
copier., a library of tariff and trade periodicals, including U.S. Tariff
Schedules and relevant Food and Drug, Customs, Federal Trade Coin-
mission. and Department of Agriculture regulations. Both the Na-
tional Council's China trade specialists and the commercial officers
from the U.S. Liaison Office are available for private consultations
with American businessmen as specific questions or difficulties arise.
And it is through the good offices of these individuals that informal
contacts are often initiated w-ith officials of the Fair and the FTC's.
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Participation at the Fair

Attendance at the Fair is limited to representatives of business
firms in market economies. Peking's trade with the Soviet Union and
East Europe is conducted on a State-to-State basis, and these countries
are represented at the Fair, if at all, only by commercial counselors
posted at Peking who stop by Canton at Fair time for opening or
closing ceremonies.

The total attendance figures, usually in the neighborhood of some
25,000 for recent Fairs, given out by Fair authorities are somewhat
misleading. Not all such visitors do business. Included in that figure
appear to be trade and other fraternal delegations, visitors to China
for nonbusiness reasons whose travel to Canton coincides with the
Fair, and a substantial number of local Chinese workers, peasants,
and soldiers invited to circulate through the Fair. In all, there are
perhaps no more than 9,000 attendees who actually transact business
at the Fair.

Aside from one or two U.S. citizens of Chinese heritage known to
have attended the Fall 1971 Fair, no Americans attended until about
40, including Senate leaders AMike Mansfield and Hugh Scott, were
invited to the Spring 1972 event, following the historic Joint ShahTllai
Communique of February that year. Step-by-step increases in U.S.
participation followed, as some 60 firms were invited to the Fall
1972 Fair, 80 to the Spring 1973 Fair, 100 to the Fall 1973 Fair, 120
in the Spring of 1974 and, owinig perhaps to a sagging world economv
which cut attendance from other countries, an increase only to an esti-
mated 175 firms invited to the Fall 1974 Fair. About 225 U.S. compa-
nies attended the Spring 1975 Fair. Actual attendance by individual
Americans has ranged from 30 to 50 percent above the numbers just
given, since wives and business colleagues are sometimes included on
the one invitation extended to a given firm.

The largest group at the Fair, after a continent of some 5.000 Hong-
IKong traders, has traditionally been the Japaniese. After having
representatives in the neighborhood of some 2.500 at each Fair the
last 3 or 4 years. Japanese attendance fell to close to or below 2.060
at the Spring 1975 Fair, while U.S. individuals in attendance, which
passed 450, made Americans the second largest national group after
the Japanese in Canton. Not surprisingly, economically hard )it
countries like Italy saw their attendance drop sharply at the 1975
Spring Fair. The fact that, whatever its troubles, the U.S. economy is
relatively better off than most any other in the industrialized worfd.
may well mean that measurably more invitations will be extended
to U.S. firms for forthcoming Fairs. Indeed. Americans went. aganst
a dowvntuirin at the Sprinia 197.5 Fair and did a. reocord $55 to $60 million
worth of business.

Unlike trade shows elsewhere around the world. one cannot simnly
decide to attend the Fair and then make arrangemenits to go. The Fair.
as noted earlier, is by invitation only. Indeed. no travel of any kind
mav be undertaken to China unless there is a ready host at that end-
ILithe case of the Fair, invitations are extended bv thw Chinese Exruort
Commodities Fair itself, and a roeinient never really knows for certain
why or lv whom he vwas selected. It seems rather sure, however, that
each FTC is allocated a certain number of invitations, and these are
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extended, naturally, to those firms that FTC considers to be live pros-
pects for business. Queries bv Americans for Fair invitations, without
a compelling showing of genuine interest and capacity for business,
aroe very likely to go unanswered.

One experienced trader commented after the autumn 1974 Fair-
considered by most to be a disappointing one for the Chinese-that
he felt the best way to get an invitation to the next Fair would be to
"write to Peking and tell them you want to buy handicrafts." He was
r ot being entirely facetious. The person who wants to buy what China
wants to sell is a natural potential invitee. The problem for Americans
eager to go has been difficulty in communicating their readiness and
i-il'ingness to buy to the Chinese.

The most surefire way yet found to secure an invitation has been to
show an interest in buying by actually buying, in advance of the Fair.
No case is known in which a firm who placed and paid for an order
prior to a Fair was not, if it wished, invited to the Fair which fol-
lowed. Firms which, because of the nature of the products in which
they have an interest, cannot place such orders, have had success in
simply writing to the appropriate FTC in Peking a letter which:

Clearly states the reason for writing, e.g., that the letter is a
request for invitation to Fair for the purpose of making purchases.

Describes the company, including briefly its history and record
of growth.

Gives recent sales volume by type of goods handled, including
current sources of supply.

Describes the size and scope of the company's activity relative
to that of other firms in the industry.

Stresses unique practices or capabilities of the company, citing
ways in which these features can be especially important in bring-
in.T Chinese goods successfully into the U.S. market.

Furnishes background information on officers, directors, or
buyers of the company who -will, if invited. go to the Fair.

States a willingness to exchange views, information, and advice
on methods by which Chinese goods might be fabricated, styled,
and shipped to improve marketability in the United States.

Copies of such letters. or similar representations to the Commercial
Staff of the Liaison Office of the People's Republic of China in
117'ashinyton, may also have the desired effect. since this office is, among
other things, charged with locating reliable U.S. firms for Fair invita-
tions. Member firms of the National Council for United States-China
Trade, too, have something of an advantage, since it is known that the
Chinese solicit suggestions of prospective invitees from the organiza-
tion.

Contract Negotiation at the Fair

In China as elsewhere, no business transpires until the agreement
of the parties has been reduced to writing. The process bv which
foreign businessmen and Chinese negotiators at the Fair proceed
toward a final contract, however, and the agreement to which they
finallv give mutual assent, have characteristics unique to the China
trade. What follows are general findings which, of course, admit of
exceptions in particular cases.
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In a typical transaction, the American businessman new to the
Fair will begin by going to the FTC discussion area of interest to
him within the Fairgrounds. There he presents his business card to
any one of a number of Chinese officials going to and fro, none of whom
are identifiable by name, rank, or function. He will be asked what
country he is from, whether he wants to buy or sell, the commodity
and then will be asked to be seated in the hallway. Shortly thereafter,
he will be approached and informed of the time and place of his first
meeting. Ordinarily, it will be for a day or two later, unless the FTC
is not too pressed or if the businessman successfully insists upon an
earlier meeting owing to a tight travel schedule, in which case he may
be accommodated that same day.

First meetings have an almost ritual format. The discussion room
is bare except for a table with two or three chairs along each side.
The Chinese are seated on one side, and indicate the visitor is to seat
himself opposite. Hot green tea is poured, Chinese cigarettes offered,
and the visitor is asked a few general questions, such as whether he
has previously visited China, before the Chinese ask about his partic-
ular interest and then indicate to him to "please go ahead"-the sigpal
to discourse about his company, his business objectives with that
FTC, and so forth. All of his remarks will be carefully taken down
in a small notebook by a person on the Chinese side of the table.

Only rarely will the discussion occur solely in the English language.
While a number of China's negotiators speak English, even these
prefer to carry on the discussion through an interpreter. In practice,
this gives each side time to consider statements carefully.

Interpreters are part of the Chinese team; it is unusual for the
Fairgoer to have one of his own with him. Chinese interpreters for
these meetings are generally very good, as they must be if a con-
tractual meeting of the minds of the parties is to occur. Occasionally,
though, discussions are stymied by inadequate interpretation.

American buvers at recent Fairs have often been struck by the
essentially passive attitude of Chinese negotiators who, as suggested
earlier, function more as order-takers than sales personnel. American
buyers have found themselves often forcing the discussion, concerned
at the apparent lack of interest displayed bv the Chinese side, and
occasionally struck by the almost condescending impassivity shown
in response to American rep .entations that, for example, given
appropriate price and terms, orders of very substantial size may be
placed. Americans who tout the amount of business possible in the
U.S. market strike many Chinese as impolite if not commercially gar-
rulous. The Chinese, in fact, have shown some sign of overreacting to
the big-business puffery of some U.S. importers. and subsequent Amer-
ican butyers are now occasionally troubled with minimum quantity
order requirements for U.S. buvers which are quite different from
those imposed on traders from other countries.

Well-prepared traders, interested in laying a basis for trust and
"mutual benefit" with the Chinese, come to these discussions with
information about United States and world market conditions for
the commodities under discussion. A buyer who appears without
knowledge in his product area, or only grudgingly willing to share
his information, forfeits a chance to establish a good working rela-
tionship with the Chinese, to whom such a personal relationship
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counts heavily. Although the Chinese rarely reciprocate with business
information they possess.

For their part, Chinese negotiators usually possess very accurate
information about world market conditions. They not only have the
data which any good professional trader would possess whose sole
function is to deal in a relatively specialized range of commodities,
but they have the advantage which accrues when and as they are able,
in the course of the Fair, to obtain, check and verify market informa-
tion in discussion with different traders of varying outlook from
around the world.

Other Chinese Trade Fairs

In a departure from earlier practice, in which the Chinese Export
Commodities Fair alone was the mechanism for export sales, the China
National Native Produce and Animal By-Products Import and Ex-
port Corp. held two new sales events in early 1975. Between February
25 and March 5, a Carpet Fair was held at Tientsin, and between
February 21 and March 2 a Forestal Products Fair was held at
Kwangchow. The goods displayed and sold at these two events were
no different from those ordinarily handled at the Canton Fair, and
since the invitees from abroad were of no special category, it is not
known why these events were held or whether they will become regu-
lar annual events. Americans in small numbers were invited to both.

IV. PROBLEMS IN IMPORTING FROM CHINA

The first American ship to reach the Middle Kingdom, the Empress
of China, sailed up the Pearl River to Canton in 1784. Endeavoring
to explain to the Chinese the difference between themselves and Eng-
lishmen, whom the Chinese had some difficulty distinguishing, the
Americans aboard, according to their report to John Jay in 1785,
"by the map conveyed to them an idea of the extent of our country,
with its present and increasing population," adding that the Chinese
"were highly pleased at the prospect of so considerable a market for the
production of their own empire."

Americans have off and on for 200 years dreamed of capturing even
a small part of the vast Chinese consumer market. The fur merchants,
chewing tobacco agents, and kerosene sellers of yesterday have their
spiritual progeny in the pantyhose, chewing gum, and soft drink
salesmen of today. All are mesmerized at the prospect of nearly a
billion customers.

It is not surprising, then, that some Chinese may harbor similar
hopes about penetrating the American market. After all, no society
in the history of the world has had the mammoth potential for China's
goods made possible by our huge consumer spending. Sears, Roebuck
& Co. alone has annual retail sales well in excess of China's total
foreign exports.

In the first 3 years of trade with New China, however, our imports
have been modest, to say the least. In 1972, we imported some $32.5
million, in 1973 some $67 million, and in 1974 just over $100 million.
From a two-to-one balance in our favor in 1972, however, our exports
to China in 1974 exceeded our imports by a factor of some 8-to-1.

This kind of imbalance violates the principle of "equality and
mutual benefit" which is central to China's foreign trade policy. We
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ourselves would find such a disparity unacceptable were we on the
short end of such a trade. Chinese officials at the Canton Fair and in
Peking, in discussions with commercial visitors from the United
States, almost invariably point out that the imbalance is bothersome
to them, even though they recognize that it is not really possible to
balance trade absolutely equally with each trading partner. The "fault"
for the relatively low level of Chinese exports to the United States lies
both in Washington and Peking.

Obstacles on the American Side

Without question, the major inhibition to expanded Chinese ex-
ports to the United States is the imposition of discriminatory U.S.
tariffs. Chinese goods like those of other socialist states, excepting
Poland and Yugoslavia, are currently subject, to duties at the column
II rates of the Tariff Schedules of the United States. These range as
much as 100 to 300 percent higher than those assessed on imports from
the "most-favored-nations." Children's building blocks imported from
Hong Kong or Japan, for example, are charged an ad valorem duty
rate of 10.5 percent, but the same blocks coming from China are
socked 70 percent ad valorem. Base price advantages available on
some Chinese goods are more than wiped out by such staggering levies.
These discriminatory duties were originally imposed at the time of
the Korean War. As our relations with China have improved, the dis-
parity between most-favored and non-most-favored rates has actually
increased, since column I but not column II rates have been reduced
as a result of the Kennedy Round international trade negotiations.
For a number of reasons, these tariffs are unjustifiable and should be
removed:

First, the Shanghai Communique requires good faith efforts by
both sides toward removal of trade obstacles. China imposes no such
restrictions on imports from the United States, nor any similar bar-
riers, and we should, wherever possible, lead, not. retard, the move-
ment toward normalized trade relations with China. The United
States reaffirmed its desire to improve trade relations in another joint
communique issued at the conclusion of Secretary Kissinger's visit to
Peking in November 1973. In that, joint statement, the two sides agreed
that:

It is in the interest of both countries to take measures to create conditions forthe further development of trade on the basis of equality and mutual benefits.
Second, as a practical matter, China cannot be expected indefinitely

to buy from U.S. firms if she is denied reasonable access to our mar-
kets. As noted earlier, in 1972 we had a favorable balance of trade with
China of nearly two to one. In 1974, we sold China nearly 8 times
as much as she sold us. Most-favored-nation access to the United States
can help China earn some of the foreign exchange necessary to finance
large agricultural and industrial orders American companies are now
making, or hoping to make, to China.

Third. China was removed from among our trading nartners dur-
ing the Korean War, 24 years ago, when American and Chinese troops
faced each other in combat. We. have now returned to Deaceful rela-
tions, and our foreign trade policy should reflect that fact.



553

Fourth, China has inexpensive yet high-quality products to offer
American consumers. At present, potential consumer savings and con-
sumer choice are effectively nullified by tariff duties. With nondiscrim-
inatory tariff treatment on Chinese imports, American consumers-
at a time of sharply rising domestic prices-can have access to less
expensive Chinese foodstuffs, wearing apparel, and other consumer
goods.

Fifth, the fear expressed by some, that China will compete unfairly
in our market, appears unfounded. Australia, Canada, Germany, and
Japan, for example, currently admit Chinese goods on a most-favored
nation basis and none has experienced difficulty in this respect. More-
over, present legislation provides ample relief measures should im-
ports from China ever cause market disruption and material injury
to domestic industries. Similarly, it is most unlikely that China would
jeopardize the evolution of important political gains by pursuing un-
fair trade practices. Our own Department of Commerce has estimated
that imports from China would rise only some 15-20 percent should
nondiscriminatory status be granted.

Sixth, the United States naturally has among its own interests the
desire for reciprocity for tariff concessions, such as agreement on cer-
tain commercial practices with our trading partners. A further Sino-
American trade agreement can achieve, in addition to most-favored-
nation treatment, agreement respecting commercial arbitration, pro-
tection of American patents and trademarks, and various trade promo-
tion activities of benefit to both sides.

Seventh, the United States now appears to be pursuing a commend-
able foreign policy, in pursuit of a stable and peaceful world, which
treats the U.S.S.R. and the People's Republic of China evenhandedly.
Now that trade negotiations have occurred between the United States
and the Soviet Union, similar discussions should be undertaken with
China without delay.

Eighth, the view of a few that China should be denied most-favored-
nation treatment on strategic grounds is unsound. The Soviet Union
is unquestionably more militarily dangerous to our country than is
China, and yet this objection has not been seriously raised with respect
to the U.S.S.R.

Ninth, failure to achieve nondiscriminatory tariff treatment for
China, thereby continuing past the mid-1970's a sanction whose roots
are in the Cold War at its coldest, would, in fact, be taking a step
backward from hope represented by the Shanghai Communique of
1972. Examining United States-China trade relations from the point
of view of the Chinese, rank discrimination is present in our trade
relations with them so long as our present tariff policy continues in
effect. We are thus open to the criticism that it is the United States,
not China, which is impeding progress in our economic relations.

Tenth, good trade relations, conducted on the basis of equality and
mutual benefit, can serve the cause of peace. Good commercial relations
between the American and Chinese peoples can lead to contact, co-
operation, and friendship in other spheres. All of us benefit when the
threat of tension, conflict, and war is reduced.

Tariffs are not the only barrier Chinese goods must hurdle on their
way to the American consumer. Another vestige of the nearly quarter
century of estrangement is the abnormal, more accurately nonexistent,

51-174 0 - 75 - 36
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banking relationship between the two countries. There are no legal re-
strictions imposed by the United States on private financing of trade

with China. There do, however, remain outstanding U.S. private

claims against China for property seized by Peking in retaliation for

U.S. Government confiscation of Chinese assets in American banks at

the outbreak of hostilities in Korea. The frozen Chinese assets repre-
sent a claim by Peking. Negotiations spanning some 3 years have not
yielded a settlement of this matter. Until the issue is resolved by the

two countries, China has been unwilling to establish a correspondent
relationship with any American bank.

For trade, there are several adverse implications of the private
claims-frozen assets problem. Among them are added headaches for

U.S. importers which, consequently inhibit Chinese exports to this

country. It is not now possible, for example, for a U.S. importer to
make payment on his orders for Chinese goods except through third

country banks. This adds time and expense to his transactions. Nor
may a U.S. importer presently obtain the protection of a forward
purchase of Renminbi, as a safeguard against fluctuations of the U.S.
dollar, with the result that he really does not know, at the time he
signs his Canton Fair contract in Renminbi (the Chinese have only

recently relaxed a firm policy requiring payment in RMB) what his

order will cost him in U.S. dollars when the time arrives for payment.
Some but not all American banks have made it a practice to absorb

or reduce the costs and fees attendant on serving U.S. importers where
certain expenses result from using third countrv banks in what would
otherwise be a standard, direct transaction. These complexities and

uncertainties in financing United States-China import trade, accord-
ing to a number of importers, also have made it difficult for them to
get operating financing from American banks. This is particularly
true of the smaller and newer firms willing to take the risk of in-
troducing Chinese products to the U.S. markets. To avoid the risk
of attachment of their ships or cargo by American claimants, the

Chinese have not allowed their own flag vessels to call at TT.S. ports.
The result has been some delays in transshipments which in turn

slows and complicates the flow of Chinese exports to this country.
Aside from the foregoing obstacles, Chinese products are subject to

the same conditions governing entry of foreign products into the

United States. But as a practical matter this does not, at the present
time, put China on a par with other exporting countries for the simple
reason that insufficient time has passed for the Chinese to grasp and
adapt to the full range of our consumer protection and related statutes
and regulations. For sheer puzzlement and skepticism, for example,
little can match the Chinese reaction to explanations that a toy auto
exported to the United States must bear a label "Not recommended
for children under 5 years of age," that garments for adults must bear
instructions for their care, or that Chinese teacups are inadmissable
altogether because they pose a lead-poisoning hazard. Many importers
still wonder if they have successfully persuaded the Chinese of the
truth of the situation, that Federal regulations apply to all sunpiers.,
foreign and domestic, and are not part of a seamless web of discrimina-
tory nontariff barriers for which China has been singled oult. Regula-
tions. procedures and decisions of the Food and Drug Administration,
the Federal Trade Commission, the Department of Agriculture, the
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Bureau of Customs, the Bureau of Alcohol, Tobacco and Firearms
and the International Trade Commission, not to mention the welter
of State and local laws governing goods in commerce, have driven some
of our own manufacturers to distraction, and it will likely be some
time before China's FTC's adjust to the reality of these nonnegotiable
conditions of export to the United States.

In a practical sense, another obstacle to successful exporting to this
country is represented by the phenomenon market competition itself
holds for an austere, socialist country like China. While it may be an
exaggeration to say, as our manufacturers and retailers are fond of
insisting, that here "the consumer is king," it is quite true that the
range, style, packaging, and labeling of goods, often more than the
quality of the product, determine success or failure at the retail level. In
this sense, Chinese products are, on the whole, as yet inadequate for
measurable penetration of the American market. This reality of our
market is one of which the Chinese acknowledge awareness, but the
necessary adaptations have yet to be made.

Certain dressed or undressed furs and skins from China-ermine,
fox, kolinsky, marten, mink, muskrat, and weasel-are also currently
prohibited entry into the United States. Feeble Administration efforts
have been made, unsuccessfully, to induce the Congress to end what
is now a rather inexplicable sanction on Chinese exports.

Obstacles on the Chinese Side

The problems in increasing Chinese exports to the United States
which can be attributed to the other side add up, fundamentally, to a
reflection of the inherent limitations of a rigidly planned socialist econ-
omy endeavoring to succeed in the markets of the citadel of free
enterprise. Some difficulties are inevitable.

China is first among the socialist states, if not among all other na-
tions, as a potential supplier of consumer goods to the United States.
She has the combined advantages of abundant raw materials and
manpower, low production costs, and the incentive born of foreign
exchange requirements. On the other hand, there must be considered
against these factors a Marxist economic outlook, inherently an-
tagonistic to the requirements of capitalist markets, a domestic econ-
omy of unprecedented austerity, and an autarkic tradition of cen-
turies. So the potential importer from China confronts contradictions.

A seller with China's potential advantages might be expected as-
siduously to seek out buyers. She does not. The first requirement of the
importer, to determine the range. depth. quality, availability, and
price of China's products can be met. really, only by a personal jour-
ney by himself or an agent to China. Information about raw materials,
which can be described in accordance with accepted international
standards, of course, mav be obtained through an exchange of cables
or correspondence with the proper FTC in Peking. But for other prod-
ticts, such as textile Piece sgoods. apparel, and the wide range of light
manufactures, which is where Chinas potential lies personal inspec-
tion is ordinarily essential. While the Chinese are willing to ship
samples, the catalogos from whieli samnies rnmay be selected are limited
in quantity and scope, and available from Peking, as importers have
found, often only after protracted delay.
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China maintains no product showroom in the United States, has
yet shown no interest in exhibiting products in any of the numerous
trade shows here, has neither hired nor authorized representative
agents to develop a market for her products, has not engaged any mar-
ket research organization to obtain product potential data, and has
responded to only one of the hundreds of invitations, from importers,
trade associations, retail chains, and others, to send commercial visitors
to the United States to promote Chinese sales or study the market for
Chinese goods. The single trade group from China to visit the United
States as of this writing has been a five-member delegation from the
China National Textiles Import and Export Corporation which visited
present and potential customers during February and March 1975.
The group came at the invitation of the National Council for United
States-China Trade.

Introduction to Chinese products is, then, done in China on Chinese
terms. And those terms generally require a trip to the Canton Fair,
where goods for export are displayed and export contracts signed.
American requests to meet with factory or FTC branch office personnel
have generally (but not always) been refused. Some companies which
have done substantial business have been invited to China between
Fairs for factory visits, the rest must be content with the Canton Fair.

Aside from the inevitable lament of buyers that prices should be
lower, there is a fairly consistent litany of difficulties encountered by
American businessmen in buying from China.

Large U.S. manufacturing or retail firms have found the Chinese
unwilling to manufacture or pack under private American labels.
These firms have sought, unsuccessfully so far, to persuade the Chinese
that brand identification in the United States is so strong, that canned
Maling Peaches, White Elephant flashlight batteries, Temple of
Heaven sweaters, Pearl River shirts, or Aeroplane tennis rackets will
never capture a meaningful segment of the American market unless
they are improved and then sold, for example, under the names Del
Monte, Eveready, Jantzen, Arrow, or Spalding. Firms such as these
(and these are hypothetical examples) argue that consumers do not
appear at the counter and ask for Chinese products, much less for a
Chinese brand name. Instead, they have explained to the Chinese,
American consumers want the assurance of safety, quality, and relia-
bility afforded by a well-known brand name. "You will succeed in the
American market," the Chinese are told, in effect, "because we have
invested hundreds of thousands of dollars to develop consumer confi-
dence in products bearing our name, and the origin of the product be-
comes immaterial." Such companies have offered to perform exhaus-
tive testing of Chinese products, turn over know-how and specifica-
tions, and supply technicians to assist in production. They also are
prepared to guarantee sourcing of the end-product from Chinese
plants in substantial quantities over long-term agreements. To all of
this, the Chinese have demurred. They maintain that the matter can be
discussed, but the lack of positive response has already discouraged a
number of firms. The Chinese have, however, come part way. They
have agreed in certain cases to affix special labels, alongside their own,
stating that a given product was made in China "exclusively for" a
certain American firm.
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Some of the U.S. firms interested in having the Chinese manufac-
ture to private specifications and labels have gone to considerable time
and expense to convince the Chinese of the good commercial sense of
such a course. Since the Chinese show little inclination to market their
own goods aggressively in a free market, and since they do express
interest in boosting sales to the United States, why have they not
acquiesced to these American proposals? Only the Chinese really know
the answer, but some deductions are possible. First, they have not had
to make such broad adaptations for any other foreign market, and
they are selling to other nonsocialist states in Western Europe, for
example, with but minor adjustments. Many believe, too, that Chinese
supplies of foodstuffs, textiles, and light manufactures available for
export are simply too small to justify gearing up for the American
market, at least for now. This is particularly true as the Chinese have
had to apportion export goods among a rapidly growing number of
traders, not only from the United States. but from the several other
countries which, over the last 3 or 4 years, have expanded diplomatic
snd trade ties with Peking.

While any country's production units would be strained to meet such
rising foreign demand, the stress on China is especially acute, since
a large percentage of manufacturing is done in factories which are
small, scattered, and ill-equipped, and thus slow to respond and adapt
to qualitative and quantitative change urged by new foreign customers.

Also, there may be residual suspicion-understandable in light
of the predatory and deceptive trade practices of the West in Old
China-that trade names the Chinese consider sound and internation-
ally known will be deliberately and forever cut off from the most lu-
crative potential overseas market, the United States, if they accede to
using U.S. tradenames and trademarks. Pride, too, is involved. China
is unwilling to become a production appendage for foreign enterprise.
A related practical problem may be that of satisfying the revolution-
ary committees which run a given factory that abandonment of Chinese
labels, styles and so forth to meet foreign requests are worthy ideas.

There is truth, though, in the representations made by U.S. firms
who press for private labels to this extent: the Chinese must either
themselves overcome a disinclination to sell aggressively into the
American market, agree to private labels, or be content with a very
minimum market share for the foreseeable future.

Unready for aggressive marketing, if not philosophically averse to
it, the Chinese must thus rely upon the initiative and resources of U.S.
importers to bring their products before the American consumer.
Here again, the Chinese confront a dilemma. For illustrative purposes,
consider Mou Tai Chiew, a unique hard liquor introduced to Ameri-
cans in part through its use in toasts Nixon and Chou En-lai offered
each other at the Peking's Great Hall of the People in 1972. It is a
Chinese product whose quality, price, and novelty make it potentially
attractive in the United States. It can only be successful, however,
to the extent its existence is made known to the American consumer.
Development of a distribution system and necessary advertising re-
quires time and money. The prospect for future sales does not by itself
make it worthwhile for an importer to undertake introduction of this
product, however; he may be willing to invest heavily in the promo-
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tion of the beverage only if he is assured that he will be the sole in-
dividual buying it from China. Before he expends the time and money
required to capture a respectable portion of the market, he will want
assurance that the Chinese will not sell the same item to one or more
of his competitors allowing them, in effect, to capitalize on his market-
ing efforts and gain a free ride into the market. The importer will
want, in other words, an exclusive arrangement for that product,
protecting his investment over a defined geographic area for a speci-
fied period of time. Some cases have been reported that the Chinese
have granted such "exclusives" to importers of more esoteric commodi-
ties, in the bristles and essential oils areas, for example, but no instances
are known in which such exclusive arrangements have been reached
with Americans for over-the-counter retail items. (The only excep-
tions here have been certain shoes and articles of clothing which the
Chinese have made, on an exclusive basis, according to specifications
furnished by certain importers.)

Federal regulations have already been mentioned as posing prob-
lems for the Chinese. Red meats cannot be sold into the United States
unless and until the Chinese packing plants are open to inspection
by the U.S. Department of Agriculture. Herbal-based medicines, how-
ever much the Chinese believe them efficacious, cannot be sold in the
United States without exhaustive analysis by the Food and Drug
Administration, nor may certain canned fruits and vegetables be
admitted without proper factory registration and ingredients labeling.
The Federal Trade Commission will not pass a number of Chinese
labels which are prima facie misleading, though perhaps uninten-
tionally so. Toys painted with lead-based paint are inadmissable, as are
certain stuffed toys. Fabrics must not be flammable. Fireworks must
meet a host of standards.

Where foodstuff exports are concerned, the Chinese will not issue
guarantees that their product will meet FDA standards and inspec-
tions, although most other foreign suppliers do so routinely. The im-
porter's risk, therefore, is larger with China than with other suppliers,
and he must cover himself with "rejection insurance."

The Chinese have, at best, groped their way toward understanding
of and compliance with some of these regulations. U.S. suppliers em-
ploy squads of attorneys and in-house technical e-perts to help them
thread their way through the Code of Federal Regulations. So do
most foreign suppliers. The Chinese, on the other hand, have relied
for such guidance almost entirely on informal chats with importers
at the Canton Fair and on assembled documents, statutes and regula-
tions, mailed by such importers, always in English and usually with-
out particularized analysis, to the FTC's in Peking. The Chinese have
not yet soughrlt the disinterested professional advice required to guide
them through the tangle of Federal law. To proceed 'at a faster pace,
the FTC's must either engage professional counselors in the United
States, train their own eynerts in American law and trade practice, or
unhappily learn the truth of the American adage that information
you get for nothing is usually worth about what you pay for it.

Pricing has been another occasionally troublesome feature of the
United States-China trade. The Chinese cannot be blamed if they
thought it fair and reasonable to sell a given product at the same
price to each American buyer at the Fair. Traders and commission
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agents, as opposed to retailers buying for their own account, have
objected, however, and thus puzzled the Chinese. Their objection is
that the procedure is not only unfair but contrary to accepted inter-
national practice. The problem here stems from the fact that if the
Chinese sell a carpet to Retailer Smith for $100, he may be able to
offer it for sale at $200. But the same carpet bought for $100 by Trader
Jones must pass through a longer distribution chain before arriving
at the retail level, and thus must, perhaps, be offered at not lower than
$250 in the same community as Retailer Smith's store. Traders in
Jones' position have argued that, as specialists in a given product,
their capacity for larger volume purchases, and, consequently, greater
public exposure to Chinese goods. warrants a discount. Without it,
they say, the Chinese in effect deprive themselves of broader markets.,
for how long can a carpet he sold at $250 when some stores are adver-
tisinnT the smerf one at $200? This proposition is usually accompanied
by the plea that in large orders, a "quantity discount" is warranted;
that the per unit price for 1,000 carpets should be lower than that for
100 carpets. The Chinese have been very slow to accept the notion of
quantity discounts, holding that economies of scale really do not occur
in socialist production and, anyway, that the 1.000th carpet is not of
lower value than the 100th carpet. This whole problem is further
exacerbated when traders seeking quantity discounts argue that the
occasional large order by a retailer, even if larger than that of a trader,
should be denied the quantity discount so that the trader is protected
against the kind of price-cutting possible in a single-tier pricing
system.

This pricing problem is far from theoretical. American retailers
and traders have nowhere in the world come to more ferocious dis-
agreement among themselves than in China. After all, in nonsocialist
countries production is so pluralistic that retailers and traders can
readily make separate deals with different manufacturers. Each may
also source his needs from the same supplier, but differing terms can
be negotiated by each of them since the system more readily admits of
flexibility. Socialist countries other than China have not matched
Peking's pull on importers. nor are they significant suppliers of con-
sumer goods to the TTnifed States. Thus it is in Canton that, to their
undoubted distress, the Chinese strive to accommodate the antithetical
wishes of their American customers. and try to do so in a State-con-
trolled system where consistency, if not rigidity, is a quality more
respected than rejected.

To their credit, the Chinese have shown interest and resourcefulness
in working on this problem. It should be an easy one for them to con-
ceptualize since they do maintain different prices for the same goods
along geopolitical lines: Third World Friends pay less than American
Friends for the same item. for example. One obvious solution to the
puzzle is simply to sell different-even if only marginally different-
goods to retailers than to traders. Then there is no suggestion of prefer-
ential or "two-tier" price treatment, but only "different prices for
different goods."

Chinese awareness of international commercial practice is also
evident in navment of commissions to bhlying agents. Some U.S. prin-
cipals might be surprised to learn, in fact, that the commission they
pay to their purchasing agent at Canton may be supplemented by
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a commission paid to him by the Chinese. These commissions range
from 1 to 5 percent. If payment for the goods is made by the principal
in a letter of credit to the agent or broker who, in turn, pays the Chinese
then the agent or broker simply deducts his commission from the
first letter of credit and pays the balance over to the Chinese. If the
arrangement is for direct payment 'by the principal to the Chinese,
then the Chinese by prior arrangement with the broker or agent may
simply rebate his commission to an agreed-upon bank. This practice
of rewarding business-gretters is the only one which might be said to
illustrate entreprenurial tendencies on the part of the Chinese in the
export of goods. That there is no intention to deceive the ultimate
purchaser may be evident from a case in which the Chinese consented
to a commission to an agent who happened to be the spouse of the
purchaser, and to agree to do so even though both were physically
present at the Fair together, and together were involved in negctiat-
ing the purchase agreement.

Where goods must be brought by sea over a long distance, as in the
case of imports from China, importers naturally wonder how well
goods are likely to be packed and whether or not they will be shipped
on time. On these matters, it is impossible to generalize. Some import-
ers could be cited to prove that goods always arrive in perfect order
and on time, and others to show that shipments usually arrive late
and in pieces. On the whole, however. American importers have found
goods to be well packed and shipped in accordance with the contract.

In those instances where goods arrive at variance with the contract,
and it has happened, sticky problems do arise. China's practice is
that inspection is final in China, and thus the burden of showing
nonconformity with the contract rests at least initially with the im-
porter. The Chinese have a deserved reputation for reasonableness
in composing disputes short of arbitration, much less litigation. If
settlement of differences cannot be achieved by cables or use of the
mails, it is the Chinese habit to pursue the matter in friendly fashion
over green tea. This practice has the appeal of sweet reasonableness
until one recognizes that the tea is poured in China; claimants under
purchase contracts with the Chinese must therefore invest the time,
effort, and expense in a trek to Peking or to the Canton Fair for dis-
pute settlement discussions. While standard Chinese export contracts
do usually provide for arbitration in the event that "friendly discus-
sion on the principle of seeking truth from fact" is unavailing. no
case in known in which such formal arbitration with an American
firm has occurred. Ingenuity in composing disagreements. though,
such as discounts on future orders, cash refunds, rights to product ex-
clusivity, substituted goods, and the like, has kept most of China's
customers comiring back.

Another example of problems arising out of the relative unfamili-
arity of one side 'with the business practices of the other occurs where
testing standards are concerned. This is well illustrated in the area of
textiles, one of China's traditional exports and one which holds good
promise of success in the United States. Among the prime require-
ments of the American textile buyer is that fabric or apparel must
be subject to minimum shrinkage. Buyers of Chinese textiles were,
at first, reassured to discover that the China National Textile Corp.
was willing to guarantee shrinkage of less than a specified minimum
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percentage in most cases. Only after samples were tested in U.S. lab-
oratories (or, in more unfortunate instances by retail customers) was
it discovered that the degree of shrinkage was often greater than that
specified. This occurred usually not because the Chinese intentionally
misled buyers, but instead because garments here, but not in China,
are ordinarily washed with detergents in hot water in automatic
washing machines. The testing standards for shrinkage, in other
words, are substantially different in the United States and China.
While this problem was first identified in the early days of United
States-Sino trade, it remains among those which are yet to be satis-
factorily resolved.

V. PROBLEMS EXPORTING TO CHINA

A British firm in the 19th century is said to have shipped on specu-
lation to China a very large quantity of sterling silver eating utensils.
The firm lost a substantial amount of money, because in a flush of
enthusiasm over the realization that the Middle Kingdom's 400 mil-
lion people had to eat, it overlooked the fact that they ate with chop-
sticks. This may be an apocryphal tale, but it surely has a timeless
moral for Western businessmen where trade with China is concerned:
exporters must know the market potential for their goods and not
simply conclude that large numbers of people plus a vast land area
adds up to a ready market for nearly everything.

Visions of skyrocketing sales dance in the heads of international
sales vice presidents even today, whether they are marketing diaper-
pins for 20 million new births annually or calculating the various
needs of a nation of 800 million potential autoists.

While it has not proven to be the ultimate market that many for-
eign businessmen have dreamed about, China is not a market mirage,
either. U:S. sales to China, near absolute zero in 1971, jumped to $689
million in 1973 and to over $800 million in 1974.

The bulk of America's trade with China so far has been in agricul-
tural commodities. In 1973 and 1974, between 80 and 85 percent of all
U.S. exports to the People's Republic comprised agriculture goods,
principally -wheat, corn, raw cotton, and soybean oil, though a sag
in 1975 agricultural sales is a good reminder that we are only a residual
supplier of such commodities to the Chinese.

Besides agriculture items, the United States has major contracts
to supply China aircraft, ammonia plants, blast-hold drills, mining
trucks, medical and scientific apparatus and oilfield equipment.

Our export trade has not been limited to sales and purchases of
products, but has included licensing technology to China in connection
with sales of plants, either directly or indirectly. The $900 million
sale of eight ammonia plants to the People's Republic of China by
AM. W. Kellogg was one of the largest single export sales by a United
States firm in 1973.

These transactions may be only a start. Two countries as different
as the United States and China, isolated from one another for more
than two decades, have a great deal of learnincqr to do about each other.
And it has become clear to U.S. companies that exporting to the
People's Republic of China differs markedly from doing business with
other socialist nations.
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Unlike East European nations or the Soviet Union, China permits
no direct or indirect investments, and no joint ventures with foreign
firms. Also, unlike East Europe and the Soviet Union, China publishes
no details of its Five-Year Plan, its national accounts, or even its
foreign trade, except in passing and sometimes confusing references,
as noted earlier.

E8tabli8hing and Maintaining Contact

For U.S. exporters, trade with China is, for the most part, 4igun
by writing to the appropriate Chinese Foreign Trade Corporation
and sending descriptive company and product data. It is carried Jn
from, thereby visits to Peking, by invitation only, and by cable- ace
further correspondence. Companies interested in making sales to Ch:;na
are now using sophisticated techniques to promote their sales, includ-
ing translation of booklets, films, and other material describing their
products into modern, simplified Chinese. Our firms are discovering
that trying to sell to China demands a thorough, long-term approach,
and at least the amount of planning required for any other major
foreign market.
* For all but the few firms which have products of such renowned,
unique, and unquestioned quality, utility, and indispensability that the
Chinese probably know all about them, approaching the China market
takes initiative, careful research, a large amount of patience, and
unflagging persistence. It has already been mentioned that the U.S.
exporter will need first to identify the FTC which handles his product
line, and then he must try to determine whether or not that FTC has
an interest in discussing possible purchase of his product.

Experience over the last 3 years has proven that there is really no
alternative for the basic first step of preparing a written proposal for
review by the Chinese and sending it to the relevant FTC in Peking.
Some proposals have been more elaborately done than others. At a
minimum, though, the company will want to introduce itself and its
products, highlight the products available for sale to China with stress
on the technology and performance involved, offer to the Chinese
some mutually beneficial relationship, and seek an early meeting to
talk business. Such proposals, in the opinion of many, are likely to
be reviewed more readily, and even perhaps more favorably consid-
ered, if they are prepared in the Chinese language as well as in English.
In any event, it is essential that multiple copies, as many as 10 or 20.
be sent to the FTC. This is particularly true for the more diversified
companies whose product variety may span a large number of depart-
ments within an FTC.

Once a company has invested the time and effort required to produce
an introductory proposal for the Chinese, it is naturally hopeful for a
prompt response. In most cases, responses have been anything but im-
mediate. One American firm, distressed over the passage of months
without a response from the FTC in Peking, became very troubled
indeed at a rumor that the FTC in question had a policy of destroying
its files at the end of every year to make room for the following years
papers. The firm reportedly cabled the U.S. Liaison Office in Peking
imploring someone to visit the FTC to try to verify the rumor. Replies
by return mail, even interim replies, are not to be expected from the
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FTC's. After all, the FTC only acts as an agent for end-users. The
FTC buys nothing for its own account. It must give the U.S. firm's
proposal some preliminary analysis simply in order to know which
end-users to involve before making broader distribution to permit,
probably by end-users and technicians, a more thorough assessment
of the submission.

It would be a substantially-easier matter than in fact it is if the
Chinese published or in some other easily ascertainable fashion made
known a "shopping list" of foreign products, processes, or plant in
which it had an interest. Assumptions can be made, of course, by per-
sons who regularly follow China's trade and economic planning but,
for a given firm's purposes, the guesswork can only be removed to its
satisfaction if the Chinese are meticulously advised of that company's
products and given a chance to respond positively or negatively to
that company.

While U.S. sales to China are by no means unsatisfactory, a look
at the volume and range of exports from Western Europe and Japan
will be enough to show that in transportation, materials handling,.
telecommunications, data processing, machine tools, and equipment for
the medical, construction, petroleum, and extractive industries, areas
in which we are the leaders, the United States is lagging behind its
potential. Since this may be partly explained by the fact that the
United States and China remain for the moment becalmed in a less
favorable diplomatic relationship, some U.S. firms with branches or
affiliates in countries on better political terms with China have used
them to good advantage in gaining access to Chinese diplomatic and
commercial posts abroad, engaging Chinese commercial visitors to
foreign countries for plant visits to subsidiaries, obtaining invitations
for senior foreign-based executives to carry a sales package to China,
and even arranging for display of their products to trade exhibitions
organized by other countries in China.

Beginning as early as the 1971 announcements that Henry Kissinger
had made a secret visit to Peking and that President Nixon intended
to pay a call on the Chinese, there began an emergence of a plethora of
"experts" eager for sizable up-front fees in exchange for commercial
assistance to U.S. firms, and possessed, so they said, of unequalled per-
sonal contacts with persons calling the shots in China. This minor
scourge, visited especially upon many of the larger U.S. firms in the
earlier days of resumed United States-Sino trade, is finally on the
wane.

Today, most successful U.S. firms have made their own direct
approaches to the Chinese, perfecting and sustaining their efforts, in
many cases, with consultative assistance without the firm of persons
genuinely knowledgeable about China and the product who spend a
major share of their time monitoring the company's Peking effort.

U.S. firms have sometimes found it useful to augment their direct
approaches to the FTC's with collateral efforts directed at the Com-
mercial Staff of the Liaison Office of the People's Republic of China
in Washington, D.C., and in a few instances to the Bank of China
branches in Singapore, Hong Kong, or London, or the China Resources
Co. in Hong Kong. Finally, practical assistance has been available
from the U.S. Departments of State and Commerce, the Commercial
Sections of the American Consulate in Hong Kong and the U.S.
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Liaison Office in Peking, and from the privately organized, nonprofit
National Council for United States-China Trade in Washington, D.C.
All of these latter institutions have been able to provide substantial
assistance to interested companies uncertain about how to proceed
toward the China market.

Row China Shop& for Foreign Good8 and Know-How

If executives of a large American company took the trouble to for-
mulate a 5-year plan of plant expansion, very likely they would widely
publicize their capital equipment and other needs to suppliers andi
invite competitive bids. This would not only help assure them the
lowest price but, as well, could turn up in bid submissions new infor-
mation useful in the development plan.

It is one of the curious things about China that, having expended
the effort to map out detailed trade and economic plans, these are
kept secret. Moreover, even the annual plans of the FTC's involving
the acquisition of plant and equipment are kept under wraps, and
revealed piecemeal only as word trickles out of China that a certain
company has had representatives in Peking for discussions. Limited
manpower resources at the proposal review and negotiation levels ap-
pear to have contributed to the fact that FTC's which have made sig-
nificant purchases have done so from abroad without the benefit of
competitive bids. Instead, the Chinese seem to single out just a few of
the leading firms in a given field, invite preliminary proposals, and,
once having digested and compared the first set of submissions, zero in
on only one firm for negotiations in depth. While it may be that sifting
through early proposals is enough to isolate the most promising sup-
pliers, it has been a regular lament of many U.S. exporters that better
and more frequent access to the FTC's and a clearer idea of the par-
ticular interest and need would enable them to offer far more informa-
tive proposals and even lower prices than those which, owing to un-
certainty about the buyer's need, they must build into less sharply
focused proposals.

As in the case of selling her goods abroad, China is what might be
termed a "passive" buyer. In the nearly 3 years since the Shanghai
Commnunique, the Chinese have sent not a single commercial purchas-
ing mission to the United States. With only one exception, the only
Chinese "business" visitors have come in connection with training or
familiarization under the contracts already signed with U.S. firms.
The sole exception was a gas turbine "study group" from the China
National Technical Import Corp. in January 1975. No contracts were
signed during their visit. Thus, in the Middle Kingdom tradition,
sellers must either themselves or through sales literature trek to China
Since an American President, the Secretary of State and a dozen Con-
gressmen appear to have fallen into line on this timeless practice of
journeying to China without yet having Chinese counterparts come
here, businessmen should not be surprised that they, too, must carry
the initiative in this fashion. It is this feature of Sino-American rela-
tions which suggests that, in trade at least, a single step may begin
with a journey of 10,000 miles. It is true that the Chinese have sent
what might be termed commercial surveying missions to West Europe
and Japan. But the give-and-take of final negotiation almost in-
variably takes place in China.
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From the Chinese point of view, one very satisfactory method for
commencing the introduction of products from abroad is to invite for-
eign countries, at their own expense, to mount trade exhibitions in
China.

Foreign exhibitions in China, organized by the China Council for
the Promotion of International Trade, are an especially carefully
monitored gauge of China's shopping interests. This is so in part be-
cause the Chinese themselves play an important part in selecting the
products to be displayed and the firms to participate. Since 1971, there
have been 38 such exhibits. Last year, for example, 52 Japanese con-
cerns displayed about $5.3 million worth of sophisticated scientific
and electronic equipment, including measuring, testing, analyzing,
and recording instruments as well as numerical control systems, in
Peking. The Japanese exhibits alone were visited by an estimated
105,000 Chinese, most of whom were specialists, and almost all the ex-
hibits entered for sale were sold. Last October, France held a special
exhibition in Peking devoted solely to measuring and scientific in-
struments, and the United Kingdom's Sino-British Trade Council
arranged for a display of instruments in Shanghai April 1975.

The last major British experience in exhibiting in China occurred
between March 26 and April 7, 1973 in Peking. Chinese attendance
was a reported 200,000 and some $20 million worth of business is said
to have been generated by the event.

All told, some 350 exhibitors participated. Exhibitors show their
products not only from display stands and Chinese-language catalogs,
but through a massive 300-plus page color catalog, fully translated
into Chinese, which is issued quarterly by the Sino-British Trade
Council. A very important part of this exhibit, and all such events,
are the technical "exchanges" in which foreign experts give detailed
technical presentations to Chinese engineers, scientists and end-users.
More than 300 such lectures were given at the British Exhibition
alone.

Italy had a large industrial exhibition in Peking during October
10-22, 1973, which was planned jointly by the Italian Institute for
Foreign Trade, the Italian Ministry of Foreign Trade, the Chinese
Ministry of Foreign Trade, and the China Council for the Promotion
of International Trade. Like the British Industrial Exhibition, the
products displayed covered a broad spectrum, from farm machinery
to shipping.

From May 22 through June 7, 1974, the French mounted a major
industrial, scientific, and technical exhibition in which nearly 350
companies participated. U.S. firms currently troubled by U.S. export
control laws and regulations may be interested to learn that Aero-
spatiale's Division of Space and Ballistic Systems distributed fasci-
nating full-color Chinese language literature describing the "Ariane,"
a multistage satellite-launcing rocket system. There were no reports
of this system being sold, but the Chinese did buy measuring recorders,
oscillographic instruments, ultraviolet recorders, spectrum analyzers,
radiation detectors, neutron generators, oceanographic instruments,
seismology equipment, cardiac defibrillators, intravenous filtration sys-
tems, and a range of intensive care units.

An earlier French exhibit, in which 29 firms participated, and com-
posed-solely of measuring and scientific instruments, was held at
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Peking between October 9-19, 1973, and reportedly drew 20,000
visitors.

Just prior to the 1974 French exhibition, the Austrians held in
Peking, between March 29 and April 4, the largest industrial exhibi-
tion that country ever held anywhere abroad. Among sales off the
stands was a variety of scientific and measuring instruments, and med-
ical equipment.

Between August 28 and September 9, 1974, Sweden held a combina-
tion "Biomedical Symposium and Exhibition" in China. This event
featured pharmaceuticals and surgical tools as well as various diag-
nostic, therapeutic treatment, and laboratory equipment. Only eight
firms participated in the exhibition, which, as its name suggests,
combined in-depth technical presentations as well as product exhibits.

In other such events, Japan drew 100,000 Chinese visitors to an elec-
tronic and medical equipment show in Peking over 15 days between
June 19 and July 3, 1973. Canada's Department of Trade, Industry,
and Commerce sponsored an exhibit of electronic and scientific equip-
ment from 36 countries in Shanghai between April 16-26. 1974; and
10 Danish firms showed electronic and medical instruments in a two-
city (Peking and Shanghai) exhibit during August and September
this year.

In the balance of 1975, the Chinese will host a number of major
exhibitions. The British machine tool and scientific instruments show
in Shanghai in the spring was cosponsored, among others, by the
U.K.'s Scientific Instrument Manufacturers Association, and the Sino-
British Trade Council.

Hungary, Argentina, and Japan all plan industrial exhibitions
during 1975, but the largest such event of the year will certainly be
a 2-week West German exhibit in Peking in September. It will cover
22,000 square meters of floor space. more than a third larger than
the 1973 British Exhibition, which drew 200,000 visitors. It is interest-
ing to bear in mind that the Chinese have asked the Germans to
emnhasize information dissemination aspects of the event.
. While there has been no U.S. exhibition in China to date, some two
dozen American firms, using foreign subsidiaries, have managed to
display products in exhibits arranged in China by other countries,
most recently in April, 1975. at the Belgian exhibit in Peking and the
British exhibit in Shanghai.

In foreign capitals of industrialized countries with which Peking
has diplomatic relations. the commercial sections of China's Embassies
are generally organized in part in such a way that each FTC is
represented by a person from that corporation. This arrangement per-
mits experienced trade representatives not only to monitor but to
become involved in commerce within their area of specialization. In
some cases. such representatives are able to negotiate initial contracts
on behalf of the FTC. This higher degree of commercial activity
has not been possible in the United States, where the individuals
composing the Chinese mission in Washington are limited in number.
Nevertheless, the commercial staff of the Chinese Liaison Office in
this country grew from two people in the summer of 1973 to more than
a dozen by early 1975. Owing to a vast workload. Chinese commercial
officers in Washimnton have only recently been able to travel outside
of the city for visits to American trade shows, factories, and other
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points of commercial interest. In the meantime, however, they have
been active as hosts for visiting business executives who call on the

Liaison Office to leave literature and seek guidance on how best to
proceed in mounting a sales effort to China. Once again, however,
business discussions are invariably confined to the premises of the
Liaison Office. Only in exceptionally rare cases have the Chinese
visited the office of a firm's Washington representative, or even the
neutral ground of a restaurant, to discuss a U.S. firm's interest in

selling to China. Indeed, on very few occasions have the Chinese ven-
tured out for visits of any kind, and these have been more social
than business events.

China's Autarky and the U.S. Exporter

Business observers seeking clues to China's interest in plant and
equipment from abroad are perhaps best advised to monitor foreign
press accounts of deals actually concluded and negotiations actually
begun rather than to try to fathom occasional press and broadcast
pronouncements emanating from China.

Peking's interest in and need for advanced goods and techniques
from abroad is undeniable. But so are the evident pressures from
those Chinese, who for reasons of politics, ideology, or economic

priorities, oppose such transactions as violative of the objective of

"self-reliance." Recurring Chinese rhetoric. in fact, seems to strain

to satisfy all sides of the continuing domestic debate over to what

extent China should purchase abroad.
People's Daily, for example, has editorialized that:

[W]e rely on our own hands to equip ourselves technically. The introduction
of some essential new equipment and techniques is also for implementing the
principle of making foreign things serve China and linking study with original
creation so as to promote better self-reliance and accelerate the building of
socialism.

The same newspaper, China's most important, recently reminded
the Chinese people that:

The erroneous notion of blind faith in the "advanced" technology of foreign
countries still exists among some of the comrades * * * they see only the foreign
countries, and seek only to import things * ** If they are permitted to have their
way, they would take the evil road of revisionism * * * (but) in emphasizing
adhering to the policy of maintaining independence and keeping the initiative in
our own hands, and relying on our own efforts, we do not mean discriminating
against learning from foreign countries * * * [we should] absorb whatever ex-
perience is useful to us * * * the introduction of a bit of foreign technology is
permissible.

Still more recently, the influential Shanghai theoretical monthly

Hsuehshi Yu Pipan ("Study and Self-Criticism") exoriated some

Chinese for "worshipping things foreign"-those "who think the

moon is rounder abroad." The journal directed its attack specifically

at "certain servile lackeys of imperialism" working to "hawk the ideol-

ogy that Chinese industry is incapable of developing without tech-

nical aid from abroad." It asked: "Did not China launch atomic bombs

and artificial satellites in the sky, one after another, depending on our

own abilities?"
On this same subject, Chou En-lai in his speech to the 1975 National

People's Congress quoted Chairman Mao: "Rely mainly on our own

efforts while making external assistance subsidiary * * *."
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Historically, of course, the importation of foreign things has often
led to vexing problems for China. The introduction of foreign ways
and foreign goods in the 19th century was followed by systematic po-
litical exploitation and economic bullying. It proved impossible for
China to have the benefits of foreign commerce without companion
difficulties.

The most notable 20th century reminder to the Chinese that intoler-
able foreign interference can accompany the introduction of things
from abroad occurred in the early 1960's. Reflecting a variety of dis-
Dutes between the two countries, the Soviet Union abruptly withdrew
its specialists, who took with them blueprints, plans, specifications,
and every other tangible shred of technology they could deny the
Chinese. The result was to leave the Chinese unable even to complete
plants under construction, some of which they had no choice but to
destroy. It is little wonder, then, that those charged with industrial
development will seek in contracts with foreign firms to squeeze out
every drop of disclosable technology. Nor is it surprising that there
is a shrill chorus of criticism by those who fear that China may be-
come too infatuated with and dependent upon foreign products and
know-how.

The U.S. trade embargo of the fifties and sixties, as well as the
Soviet's massive pullout of 1960, make understandable the fact that
self-reliance, "walking on two legs," has become a major Maoist tenet.
The import of advanced technology, know-how, capital goods, and
plant remains essential, however, to China's industrialization. Herein
lies the rub. 'China, quite naturally, would rather run on two legs to
industrial modernity than walk. "More, Better, Faster, and More
Economical" is a common slogan. The problem is where to draw the
line. When and how often should the Chinese rely on what they con-
sider to be the crutch of imported technology to advance their economic
development?

One of the few certainties about the anti-Lin, anti-Confucius cam-
paign has been its antiforeign technology component, and the alarm of
the Chinese left at what it perceives as a dangerous increase in foreign
dependency is part of the record.

Despite this dialog, however, China's high technology and capital
goods purchases continue. The policy of selective absorption of foreign
technology does not conflict with the guiding principle of self-reliance.
Today's major purchases are of a type which can enable the Chinese
eventually to increase agricultural and industrial production thereby
cutting down imports and expanding exports.

Licensing U.S. Technology to China

Most foreign countries offer the American exporter a commercial
environment hospitable to direct and indirect investment in a variety
of forms. The most populous nation on earth does not.
. In China it is impossible for foreign firms to lease a local office or
hire a single local employee, much less to form a local partnership or
corporation or establish a local plant. It is not possible to buy any local
real or intangible property. It is not possible to make a capital invest-
ment of even 1 cent in any local enterprise, or to form a joint enterprise
with any local entity. It is not even possible to travel to China to dis-
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cuss the sale of products or technology without a firm prior invitation
in writing.

It has been said that licensing is the "third best" alternative to doing
business abroad, when neither exports nor direct investments appear
practical. It ought to be, and is, of substantial interest to U.S. com-
panies, that licensing appears to be a promising means to do business
with China. Without it, many firms would be foreclosed from the mar-
ket entirely.

For the Chinese, too, licensing U.S. technology has definite appeal.
China is a country which, in a sense, could move from an agrarian
to a technological society without encountering an industrial revolu-
tion along the way. And by what more efficient way than through
licensing? Through licensing the Chinese can economize in domestic
research and development costs, accelerate development, and even
build needed depth and breadth into the current range of export
products. And, unlike contracts for capital goods, licensing agree-
ments are not ordinarily the subject of escalator clauses.

As in all technology transfers, the licensor to China must be
conscious that today's licensee may well be tomorrow's competitor.
The transfer of production secrets almost certainly dooms export of
the product itself. Disclosure of patents and know-how, though re-
stricted 'by all reasonable means, can never be fully protected from
potential abuse.

Yet in transactions with China as elsewhere, licensing does help
a company to recapture research and development costs, to enter a
new or untried foreign market, and to do this generally without com-
mitment of large amounts of capital. At a time when most raw ma-
terials and finished goods are in acutely short supply, and inflation
is a scourge everywhere. it may be that United States-China licenses
offer good opportunities to both sides of the transaction.

At this early stage of our bilateral commercial relations, however,
it remains to be seen how amenable the Chinese will be to ordinary
license practices. For example, licensing foreign patents and know-
how will in some respects clash with restrictive notions of Chinese
autarky. Secrecy provisions, though agreeable in principle to the
Chinese, may prove difficult to monitor. How agreeable will the
Chinese be to provisions often included to compel return of all blue-
prints, drawings, specifications, reproductions, and similar material
in the event the licensing agreement goes sour? Can the Chinese be
expected to require a licensee's employees to sign licensor-drafted non-
disclosure agreements? Are such agreements needed, or enforceable,
in China? Without a Chinese patent law, how is patent protection
obtained? Without meaningful access to local courts, how may know-
how be protected? What happens if the Chinese Government makes
it impossible for the licensee to perform on his contract? What are
the licensor's remedies should the licensee breach his agreement? What,
if any, unusual provisions should be included in license agreements
with the Chinese? Currency for payments? Penalty charges? Choice
of law? Technical services or personnel training? Warranties? Term?
Force majeure? Improvements? Taxes?

Although these questions have not been thoroughly explored in
less than 3 years of United States-China trade, several U.S. firms
have demonstrated the reality of this particular opportunity by con-
cluding license transactions with the Chinese.

51-174 0 -75 - 37
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VI. PENDING LEGAL ISSUES

An old Chinese proverb says it is better to die of vexation than to
get involved in a lawsuit. It is a statement which well reflects the mis-
givings the Chinese historically have had about formal legal resolu-
tion of commercial disagreements. "To enter a court of law," says
another adage, "is to enter a tiger's mouth." Lawyers in old China
were almost entirely occupied with the criminal law, and, as in other
Asian societies, theirs was not an -altogether savory reputation for
ethics or compassion. Consequently, there are today no lawyers as such
to be found in China, nor is there what could be called a body of
commercial law, nor are commercial disputes often submitted to formal
tribunals for resolution. The Chinese perhaps have a greater faith
than we do in the reasonableness and rationality of man.

In view of all this, Americans, perhaps the most litigious business
people in the world. have expected legal complexities and misunder-
standings to bedevil United States-Sino-trade. While such fears have
proven largely unfounded, some legal problems do exist.

Dispute Settlem,ent and Arbitration

Chinese import and export form contracts, though short, simple,
and straightforward, often but not always have a clause which antici-
pates the possibility of disputes arising under the agreement. Such
clauses simply say that disputes arising -between the contracting par-
ties shall be settled through negotiation, and that in case no settlement
can be reached, the case under dispute may then be referred to arbitra-
tion. Variations on such clauses add that the parties should attempt
to settle disagreements "through friendly discussion on the principle
of seeking truth from fact."

Among the simplest arbitration clauses found in a standard Chinese
contract provides that "should there be any disputes between the
contracting parties, they shall be settled through negotiation. In case
no settlement can be reached, the case under dispute may then *be
referred to arbitration." In this particular case, the form agreement
is that used by one of the FTC's in export transactions. and it is
evident that a dissatisfied buyer's rights and remedies are not very
well spelled out in such a clause.

In standard form contracts where China is the purchaser, the arbi-
tration clause is sometimes more detailed. Such a contract, in use by
the China National Machinery Import and Export Corp., provides
that:

All disputes in connection with this Contract or the execution thereof shall
be settled friendly through negotiations. In case no settlement can he reached, the
case may then be submitted for arbitration to the Arbitration Committee of the
China Council for the Promotion of International Trade in accordance with the
Provisional Rules of Procedures promulgated by said Arbitration Committee.
The Arbitration shall take place in Peking and the decision of the Arbitration
Committee shall be final and binding upon 'both parties; neither party shall seek
recourse to a law court or other authorities to appeal for revision of the decision.
Arbitration fee shall be borne by the losing party. Or the Arbitration may be
settled in the third country mutually agreed upon by both parties.

Tradition and contemnorary practice in China's foreign trade is
such that there is no public record at all of decisions rendered in dis-
putes referred even to the relative informality of arbitration, and
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precious few cases go to arbitration at all. This is so despite the fact
that the Chinese have evolved a mechanism of their own for arbitra-
tion of disputes.

In 1954, Peking established the Foreign Trade Arbitration Com-
mission of the China Council for the Promotion of International
Trade, and then a Maritime Arbitration Commission, also under the
CCPIT, in 1958. A body of rules has been promulgated for each
Commission, and parties seeking arbitation under the rules are re-
quired to select from the Commission's 15 to 21 members one arbitrator
or, if they wish, one arbitrator apiece who together agree upon a third
to form a panel of three. A list of members of the panel is not avail-
able from either Commission. Peking is the site for arbitration set
forth in most form contracts. The language of the proceedings is, under
the rules, to be Chinese, and proceedings must be in writing, but a
party may be represented by an attorney or agent who is not a citizen
of China, and arrangements for translation and interpretation may
be made. Decisions of the arbitrator or panel are not a pealable, and
enforcement of an award, if the parties cannot themselves achieve it,
may be ordered and executed by the People's Court.

American firms beginning in 1972 expressed unease over a dispute
resolution system which seemed to compel "friendly discussion" in
China on Chinese terms, and which offered in the event of deadlock
only the more uncertain prospect of arbitration in Peking before a
panel of Chinese arbitrators following Chinese rules and proceeding
in the Chinese language. The arbitration clauses themselves do not
specify how a foreign claimant may initiate the arbitration prcwess,
and some cases are known where the Chinese side, preferring to con-
tinue "friendly discussions," have declined a claimant's request for
arbitration.

Perhaps in response to these misgivings, adjustments have begun
to appear in China's form import and export contracts. One, for ex-
ample, provides explicitly that if no settlement can be reached the dis-
pute may be referred to the Foreign Trade Arbitration Commission
"or a competent Arbitration Committee in a third country approved
by the two Contractual Parties for arbitration" and, further, that
arbitration fees "are to be borne by the losing party."

U.S. exporters, in particular, have been concerned that dispute reso-
lution mechanisms open to them were inadequate, and they have been
satisfied in some recent major contracts\to secure Chinese agreement
to arbitration in such third countries as, Sweden. Switzerland, and
Canada. The fact that no cases in recent years have gone to arbitration
may be reassuring to U.S. firms. But this fact must also be viewed as
raising the question of whether the Chinese will ever really go to arbi-
tration. notwithstanding such a contract clause. Skeptical corporate
counsel have concluded that the Chinese have "reluctantly" agreed on
the matter of third country arbitration only to insist on "reciprocal"
concession from the American side of far greater commercial conse-
quence in the overall transaction. Also, some firms have been so de-
lighted at the prospect of arbitration in a third country and not in
Peking that they have not sought to press the Chinese for a more elatb-
orate clause spelling out the rules to govern the form, commencement,
and legal procedure of the arbitration, the applicable law and when
necessary, enforcement of anv award. Failure to give attention to these
essential points may, for practical purposes, nullify the clause.
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An interesting indicator of China's preference for nonarbitrated,
informal resolution of commercial disputes is a report given in Jan-
uary 1975, by CCPIT legal officials to two representatives of the
American Arbitration Association in Peking. that in 1974 only one
dispute was settled through arbitration and award, 12 were resolved
through mediation, and more than 100 cases were composed through
"friendly negotiation."

A recent U.S. Supreme Court decision has a potentially important
bearing on contracts between American firms and China's Foreign-
Trade Corporations.

In Scherk v. Alberto Culver, decided June 17. 1974, the Supreme
Court had before it the question of enforceability of an arbitration
clause in a contract between a U.S. firm and a German citizen.

The clause provided, in part, that "any controversy or claim [that]
shall arise out of this agreement or the breach thereof" would be re-
ferred to arbitration before the International Chamber of Commerce
in Paris, France, and that Illinois law would govern the agreement and
its interpretation and performance. The Alberto-Culver Co. sought to
avoid arbitration in Paris that have exclusive recourse to U.S. courts,
notwithstanding the clause. The Court rejected Alberto-Culver's plea
and, instead held that "the Agreement of the parties in this case to
arbitrate any dispute arising out of their international commercial
transaction is to be respected and enforced by the Federal courts in
accord with the explicit provisions of the Arbitration Act."

The Arbitration Act of 1925, 9 United States Code § 1, provides that
an arbitration agreement of the type involved in the Alberto-Culver
case "shall be valid, inevocable, and enforceable, save upon such
grounds as exist at law or in equity for the revocation of any contract."
In the majority opinion, Mr. Justice Stewart said the act, "reversing
centuries of judicial hostility to arbitration agreements, was designed
to allow parties to avoid the costliness and delays of litigation." The
arbitration clauses of international agreements. in particular, were
held deserving of enforcement:

A contractual provision specifying in advance the forum in which disputes shall
be litigated and the law to be applied is, therefore. an almost indispensible
precondition to achievement of the orderliness and predictability essential to any
international business transaction. Furthermore. such a provision obviates the
danger that a dispute under the agreement might be submitted to a forum hostile
to the interests of one of the parties or unfamiliar with the problem area involved.

Cifing with approval the Court's decision in an earlier case, The
Brernan v. Zapata Offshore Co., 407 U.S. 1, Justice Stewart concluded
that to invalidate the arbitration agreement would reflect "a parochial
concept that all disputes must be resolved under our laws and in our
courts * * *. 1;W'e cannot have trade and commerce in world markets and
international waters exclusively on our terms. governed by our laws,
and resolved in our courts."

In reaching its decision. the Court had before it an amicus curiae
brief filed by the American Arbitration Association (AAA) which
urged "the fullest recognition possible to arbitral forums bargained
for by the parties to international agreements."

Not only is international arbitration desirable, and in some cases
a superior method for dispute settlement between parties of different
countries, argued the AAA in its brief but effect should be given
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where possible to U.S. policy, reflected in American adoption of
Foreign Arbitral Awards. The United States acceded to the Conven-
tion in 1970 (3 U.S.T. 2517), T.I.A.S. No 6997), and Congress gave
it practical effect by amendment to the Arbitration Act (9 U.S. Code
§§ 201 ff).

In a final footnote to the opinion in the Alberto-Cul'ver case, the
Court recalled that the goal of the Convention, to which this coun-
try subscribed:

Was to encourage the recognition and enforcement of commercial arbitration
agreements in international contracts and to unify the standards by which
agreements to arbitrate are observed and arbitral awards are enforced In the
signatory countries.

The decision ought to be read and carefully weighed by counsel to
U.S. firms doing business with China. It is a reminder that persuading
the Chinese to accede to arbitration at a site outside of China is not
alone enough, but that careful attention should be given to the proce-
dural and substantive law to govern any eventual arbitration in a
third Country. The Alberto-Culver case is also notice to the Chinese
that American courts are now all but certain to enforce international
arbitration agreements wherever possible to do so.

China is not a signatory to the United National Convention on the
Recognition and Enforcement of Foreign Arbitral Awards, and the
prospect of Chinese enforcement of an arbitral award in American
courts may be considered dim because of reluctance to resort to a
lawsuit. For the time being, then, U.S. firms may have to be content
with faith in China's demonstrated ingenuity in composing disagree-
ments fairly and in timely fashion through friendly discussion.

Disputes which invariably pose thorny and unavoidable confronta-
tions are those arising out of maritime collisions -and other marine
accidents where ships and cargoes are involved. In recognition of
this, the CCPIT promulgated in January 1975, "Provisional Rules
for General Average Adjustment" and, at the same time, established
a Department for Average Adjustment. Presumably China's form con-
tracts will be amended, where and as necessary, to incorporate these
new rules by reference.

Protection of Industrial Property Rights

Marxist hostility to private property and monopoly control of so-
cially useful inventions are reflected in China's scant protection of
what the nonsocialist world refers to as industrial or intellectual
property.

China is completely without such. All inventions and technology
are considered to be the property of the State. An awareness that
some incentive can foster invention is, however, evident from the
fact that in 1963 a-system was established whereby inventors were
made eligible for an official certificate of recognition and a cash
award. Nevertheless, the Chinese neither recognize foreign patent
rights as such, nor provide any statutory procedure for their pro-
tection. China's position on this issue is that they are willing to
provide protection for foreign inventions by contract on a transaction-
by-transaction basis. For example, the Chinese have agreed that they
will limit their use of potential technology to the single installation
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for which it has been made available. A number of U.S. companies
have expressed concern about the lack of established patent proce-
dures as well as the refusal of the Chinese to adhere to multilateral
conventions concerning patent rights, a concern which has not been
diminished with the discovery in two instances that the Chinese have
copied and exhibited internationally without permission or acknowl-
edgment certain agricultural chemicals developed by U.S. firms. Such
discoveries were made because the Chinese offered these chemicals
under the U.S. brand name thinking, apparently, that the names were
generic.

China lacks internal copyright laws and it has not agreed to adhere
to any of the multilateral copyright conventions or any national legis-
lation abroad. The lack of copyright protection has not been of seri-
ous concern to U.S. firms, since the Chinese voluntarily refrain from
commercially exploiting foreign literature domestically. The poten-
tial for abuse exists nevertheless.

A procedure, administered by the China Conncil for the Promo-
tion of International Trade, is available for the registration of for-
eign trademarks in China. A law providing "Measures for the Control
of Trade Marks" was issued in China in 1963. However, the Chinese
require a bilateral agreement between themselves and the country of
the potential registrant before they will permit such trademark regis-
tration. The United Kingdom, Sweden, Switzerland, Denmark. Fin-
land, and Italy are among the countries which have concluded such
bilateral agreements. There is no United States-China agreement on
the subject.

Some U.S. firms are known to be studying the possibility of regis-
tering their trademarks in China through overseas subsidiaries in
countries which do have trademark agreements with China.

Registration of a foreign trademark in China is granted to the first
applicant on an exclusive-basis for 10 years and renewable for further
10-year periods. Registration, based on 78 classes of goods. may not be
in a foreign language for goods intended for use in China. Registered
foreign-owned trademarks may be assigned to other foreigners.

Sinice the Chinese import very few consumer goods. there appears
to be little need at the moment for American firms to register their
trademarks. The only foreign consumer goods seen in China for sale to
the general public have been Swiss and Japanese watches and Cuban
cigars. Not registrable are words or markings similar to China's na-
tional flag or other official emblems of other countries, similar to
marking of the Red Cross. and those which have an ill effect politi-
callv. There are no opposition provisions. nor time limit for govern-
mental processing of applications. A trademark registration may be
canceled where the quality of the product does not nmeet governmental
requirements, reflecting a policy paralleling trademark law in the
United States: Consumer protection. A registration may also be can-
celed where it is altered without governmental authority. where a
registration has not been used for 1 full year and no permission for
such nonuse has been granted and where the Government approves
a third party application for cancellation.

The lack of a United States-Sino trademark agreement at present
seems to pose more difficulties for the Chinese than for firms in this
country. U.S. trademark law protects the first user of the mark, and



575

bilateral national.agreements are, from the U.S. point of view, not
necessary to enable a foreign national, individual, or corporation, -to
register a trademark here. Thus, the Chinese factory producing "Lion
Brand" footballs sold here is as free to register that mark in the United
States as any American manufacturer is free to register its marks.

Mutuality as a principle in China's foreign trade, and the fact that
the United States and China do not yet accord each other formal
diplomatic recognition, may be two important reasons why the Chinese
have not yet taken steps under U.S. law to protect at least some of
their more internationally known trademarks here, as they have in
other places. Without taking such steps, however, the Chinese risk
the possibility that another "first user"-an importer, distributor, re-
tailer, or commission agent, for example-might himself successfully
make application for trademark registration. The danger to China,
should such registration be granted, is that the independent owner
of the Chinese trademark may then be able to prevent further impor-
tation and sale of the product bearing that mark except on his own
terms. In effect, such a registrant may wrest what amounts to an
exclusive right to sell that product in the United States; this has
happened to other foreign firms. The Chinese have expressed some
awareness of this problem. but as yet they have authorized no applica-
tions on their behalf. Such applications. if accompanied by the cus-
tomary trademark search. would also reveal whether or not any
Chinese marks currently in use infringe upon existing U.S. marks.

While the People's Republic of China is a member of no interna-
tional patent, trademark, or copyright convention, the Chinese did
send, in observer status, the chief of the Legal Department of the
CCPIT to a recent meeting of the World Intellectual Property Orga-
nization in Geneva.

Outstanding U.S. Claims and Frozen Chinese Assets

As noted earlier, the United States at the time of the Korean Osar,
seized approximately $80 million worth of assets of the People's Repub-
lic of China, the majority of which were held in U.S. banks. The
Chinese retaliated with the confiscation of private U.S. property in
China. The Foreign Claims Settlement Commission has, under the
Chinese Claims Act of 1966. validated private U.S. claims totaling
approximately $196 million. Interest is not being paid or accrued on
the frozen Chinese assets in this country; interest is accruing at the
rate of 6 percent per annum on the claims certified by the Foreign
Claims Settlement Commission.

In February 1973, it was announced by the United States that an
agreement "in principle" had been arrived at with China for the set-
tletment of this issue. As of this time, however, the Chinese side has not
signified its agreement to any settlement of the matter. "Technical
difficulties" have been ascribed as the reason for the delay.

Without a settlement, validated claims held by U.S. claimants could,
at least theoretically, form the basis for attachment of private Chinese
property within the jurisdiction of American courts. Chinese Govern-
ment property, such as diplomatic buildings and furnishings, are pro-
tected against such settlement under the doctrine of limited sovereign
immunity. But private property (more difficult to define where, as in
the case of China, there ought never to be "privately owned" property
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as we ordinarily understand the term) would be subject to seizure in
satisfaction of claims.

The problem poses enough of a peril that the Chinese Archeological
Exhibition which opened in December 1974, at the National Gallery of
Art in Washington, D.C. was accorded exemption from attachment by
Suitors Act of Congress. Also, the Chinese, in making purchases of
equipment and agricultural commodities in this country, do not take
title to the goods until delivery is made in China. For the same reason,
China has not risked any of its own flag cargo vessels in U.S. ports;
those vessels which have called here have been under charter and have
flown third country flags. It has already been noted that the claims/
assets difficulty has prevented direct U.S. banking relationships with
China. It is unlikely that the Chinese will be able to mount any kind of
a trade exposition in this country without either a resolution of the
problem or some other device to take the goods to be displayed clearly
out of the category of attachable property, nor for the same reason can
Chinese commercial aircraft be expected to put down at U.S. airports.

The Trade Act of 1974, embodies a section potentially troublesome
where settlement of the claims issue is concerned. Section 408 requires
a claims settlement, previously negotiated with Czechoslovakia by the
State Department. to be renegotiated and submitted for congressional
review on the grounds that the settlement reached was unfair to IUS.
claimants. China is not mentioned in the section, but any eventual
settlement negotiated with Peking is at least potentially liable to a
similar congressional "veto."

Contracts: Law and Practice

The Chinese have a saying: "Honor the contract." It is a rule to
which the Chinese attach considerable importance, and therefore the
party who does business with the Chinese is well advised to pay close
attention to what the contract says.

A Chinese export contract, often simply called a "sales confirma-
tion," is a simple, standard form. Usually it is printed in both Chinese
and English. While the forms do vary from FTC to FTC and, as
necessary. within each FTC to accommodate differences in commodi-
ties. they ordinarily provide blank spaces for recitation of no more
than these elements: date, parties, description, quantity, and price
of the article, loading port. destination, time of shipment, packing
and shipping mark, insurance, terms of payment, and "remarks."
Often, but not always, the reverse side of the contract forms list cer-
tain conditions, relating to documentation instructions, finality of in-
spection; shipping advices, letter of credit procedures, force majeure,
arbitration, and claims. In some respects, Chinese form contracts re-
semble purchase orders with which IU.S. firms are familiar.

Buyers who seek deletion or modification of material terms which
appear on the printed contract or who seek to add terms and condi-
tions, encounter resistance from the Chinese. Yet it is important for
such buyers to press for inclusion of terms they deem genuinely essen-
tial to a complete expression of the understanding of the parties. The
Chinesse do ordinarily live up to their own injunction to "honor the
contract" but oral understandings or conditions, in China as here, are
not regarded as forming part of the contract.
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Certain features of Chinese form contracts have proved troublesome
to American businessmen. Force majeure clauses, for example, have
been found not to cover strikes or "Acts of God," as far as the Chinese
are concerned. They will not accept as an excuse for late delivery or
failure of performance the fact of striking workers, whom they ideo-
logically a priori assume to be resisting unjustifiable exploitation, nor
do they concede existence of God. Nor do the Chinese ordinarily for-
give late or nonperf wrmance due to the intervention of foreign govern-
ment authorities, the theory being that no foreign government is a
party to the contract and thus cannot alter its terms. The Chinese still
regard as an impermissible breach of contract the failure of certain
American firms to deliver steel scrap, rejecting as legally insufficient
the excuse that the U.S. Government made the export of such steel
scrap illegal. The force majeure debate has been a frustrating one for
U.S. firms, since the Chinese neither want to enumerate the many in-
stances which the concept might embrace, nor do they always accept
the kind of "catch-all" clause (such as "all other unforeseen circum-
stances of each and every kind bevond the control of the parties")
which are frequently found in Western agreements.

Some standard form Chinese agreements provide simply that
"sellers shall not be held responsible for late delivery or nondelivery
of the goods due to Force Majeure." Such a clause may be found in
both import and export form Chinese contracts, although an obvious
conflict may later arise over what is embraced by the term "force
majeure" and what is not.

In certain of their export contracts, the Chinese appear more con-
cerned about safeguarding the seller who meets with problems. The
China National Cereals, Oils and Foodstuffs Import and Export
Corp., for example, uses a clause in its printed sales contracts which
provides that "should the Sellers fail to deliver the contracted goods
or effect the shipment in time by reason of war, flood, fire, storm, heavy
snow, or any other causes beyond their control, the time of shipment
might be duly extended, or alternatively a part or whole of the Con-
tract might be canceled without any liability attached to the Sellers,
but the Sellers 'have to furnish the buyers with a certificate attesting
such event or events."

Inspection of goods in trade, whether they are exported from China
or imported to China, will under Chinese contracts be final in China
alone. This is a notable instance in which the principle "equity and
mutual benefit" seems as a matter of practice to be ignored. Perishable
and breakable goods, arriving decayed or in pieces at a U.S. port, may
be the subject of a claim, but it will be a claim in the face of a final
certificate of inspection issued by the Chinese authorities that ,the
goods were in proper condition at the time of shipment from China.
The FTC's do not reciprocate this requirement in their own purchas7
ing: goods purchased by the Chinese must meet final inspection tests
at the port of discharge in China, or a claim will lie. The only known
departure from this latter requirement is a reported willingness on
the part of the Chinese to accept as final a certificate from U.S. agri-
cultural inspection authorities that a given wheat shipment is free of
a certain type of infestation. This procedure responds to a specific
problem, however, and shipments as a whole, whether agricultural or
nonagricultural, remain subject to final inspection in China.
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Late delivery or delayed payment by a foreign firm makes that firm
subject to penalties, and the Chinese, as sellers, have successfully
assessed such penalties as a charge of 1 percent of the contract price
per month on late payments even where the contract does not specify
that penalties are to be imposed.

A typical clause governing penalties to be assessed for late delivery
of goods to China is the following, excerpted from a preprinted puir-
chase agreement used by the China National Machinery Import and
Export. Corp.:

Should the Sellers fail to make delivery on time as stipulated in the Contract,
with exception of Force Majeure causes * * * the Buyers shall agree to postpone
the delivery on condition that the Sellers agree to pay a penalty which shall be
deducted by the paying bank from the payment under negotiation. The penalty,
however, shall not exceed 5 percent of the total value of the goods involved in the
late delivery. The rate of penalty is charged at 0.5 percent for every 7 days, odd
days less than 7 days should be counted as 7 days. In case the Sellers fail to make
delivery 10 weeks later than the time of shipment stipulated in the Contract, the
Buyers shall have the right to cancel the contract and the Sellers, in spite of the
cancellation, shall still pay the aforesaid penalty to the Buyers without delay.

In complex sales to China, U.S. firms have not been required to
accept standard penalty clauses, but instead have been able to
negotiate their own. Typically, the Chinese negotiators give oral assur-
ances that they never intend to assess penalties as long as the U.S.
supplier is making a good faith effort to perform, no substantial delays
occur, and the Chinese side is kept fully apprised of any changes in
delivery dates. It is, nonetheless. wise for American firms in this con-
nection to bear in mind another standard clause commonly found in
Chinese contracts, to wit:

Any alterations and additions to this Contract shall be valid only if made
out in writing and duly signed by both parties.

Chinese export contracts usually call for shipment to occur within
a specified period of time, sometimes over as much as 3 months, rather
than on a particular date. When the goods are ready for shipment.
the FTC concerned notifies the buyer of that fact and requests pay-
ment through a confirmed and irrevocable letter of credit. Not until
the Chinese have payment in hand will goods be shipped. They buy on
generally the same basis. Normally the Chinese sell on a C. & F. or
CIF basis; they usually buy f.o.b. the U.S. port. thus using insofar as
possible their own insurance anid cargo transport

Naturally, it is not possible in large and complex transactions, par-
ticularly where the Chinese may be acquiring plant, processes, or
complicated equipment or, systems, for the entire agreement to be
expressed in a preprinted short form document. Plans, specifications,
drawings, warranties, involved delivery and payment terms, training
arrangements, spare parts schedules, inspection procedures, know-how
transfer and a host of other terms and conditions have, in China as
elsewhere, swollen agreements into weighty volumes. The contract
for the sale of 10 Boeing 707 aircraft to China, for example, is well
over 100 pages. Not surprisingly, as a result, the Chinese legal experts
have shown interest in reviewing copies of typical commercial agree-
ments, or agreement checklists, for large and involved transactions.

An important element of disagreement and concern in recent contract
negotiations between U.S. sellers and the Chinese involves the use of
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an escalator clause on price. Thus far, the Chinese have successfully
resisted any language which makes the price of goods at the time of
delivery uncertain. Consequently, American firms had to inflate some-
what the fixed price finally written into the agreement. The Chinese
recognize this, but evidently prefer the certainty of a firm price over
the possibility-perhaps remote these days-that an inflation-index
price formula might, in the end, afford them a lower price.

Federld and State Regulation

The formidable array of State and Federal laws and regulations
governing goods in commerce in the United States has understand-
ably proved confusing to the Chinese. Compliance even by U.S. firms
with consumer protection statutes, as mentioned earlier, has become
very involved, and China can be forgiven if, after more than two
decades of freedom from such complexities, some of these and similar
laws were at first viewed as intended to frustrate China's entry into
the U.S. market.

The Chinese have yet to arrive at a systematic method for grappling
these requirements. To date, they have done little more than ask im-
porters to provide them with copies of the relevant statutes, or excerpts
from Fect ral regulations on the very elaborate requirements of the
Food and Drug Administration, the Federal Trade Commission, the
Department of Customs, and the Bureau of Alcohol, Tobacco and
Firearms of the Department of the Treasury. Without concomitant
and particularized analysis, as U.S. firms and experienced foreign
suppliers know, the language of the Code of Federal Regulations, the
United States Code and various Department and Agency guidelines
and forms afford marginal guidance at best to those seeking to under-
stand and comply with the legislative will. Chairman Mao's instruc-
tion that "all genuine knowledge originates in direct experience" ought
eventually to be an incentive to the FTC's to meet with American
experts in the various regulatory fields, including the relevant U.S.
agencies themselves, rather than rely upon incompletely informed
businessmen for guidance.

Export-Import Ba'nk Crediita, Private Financing, and the Johngon
Debt Default Act

The Chinese People's Republic has consistently expressed abhor-
rence to long-term debt. This extended, until relatively recently, even
to medium-term financing. There is, in China, an ideological unwill-
ingness to accept debt financing which is grounded as much on an
awareness of the stranglehold Western finance gained over China in
the 100 years before 1949 as it is on Lenin's warnings about the
pernicious proclivities of the banking establishment. Debt service
of foreign loans alone in old China required a level of taxation which,
in no small part, helped enslave the world's largest national popula-
tion. Payment under large contracts with American firms, for Boeing
Aircraft, M. W. Kellogg ammonia plants, Bucyrus-Erie blast-hole
drills and shovels, and shipments of agricultural commodities, has
been on a cash on the barrelbead basis. The Chinese have not so much
as hinted that they are interested in loans from the U.S. Export-
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Import Bank or any other U.S. or foreign bank. It is true that some
medium-term financing with interest payments included but not
denominated as such (the Chinese use the term "deferred payment"
not "credit") has been a part of some sales to China. But it is illustra-
tive of the Chinese commitment to a conservative payments policy
that they sought deferred shipments, and thus deferred payments, of
some agricultural and industrial shipments in late 1974 and early
1975, with the attendant probable dislocations in domestic planning
or production, rather than accept the credit which would surely have
been available to them abroad. More recently, there have been reports
that the Bank of China has sought funds in the Eurodollar market,
but it is too early to tell if this foreshadows major Chinese borrow-
ing abroad.

Under present law, loans or guarantees of the Exifnbank would not
be available in connection with sales to the People's Republic of China
anyway without a determination by the President, applicable to
loans to all socialist countries, that such credit would be in the national
interest. Moreover, in the case of China, there must be some resolution
of the problem currently reflected in the Bank's books, namely that
China remains obligated for the repayment of some $20 million in
loans made prior to 1947. While such loans were made to the Kuomin-
tang regime of Chiang Kai-shek, the Bank in its regular reports
to Congress has testified that the People's Republic of China succeeded
to assets purchased with the proceeds of such loans, and thus stands
obligated for repayment.

Since such obligations, and perhaps other U.S. Government claims
on China, may be said to place Peking in default of obligations to
the United States, there are activated the provisions of the Jolmson
Debt Default Act, which prohibits under such circumstances certain
private U.S. individuals, partnerships, corporations, and associations
from certain types of financial transactions with China or its state
instrumentalities. Under an advisory opinion of the Attorney General,
issued in 1967, it is clear that the act does not proscribe export financ-ing by American firms or banking institutions so long as the terms of
the transactions are grounded on bona fide business considerations
and do not involve a public distribution of securities. While the
Attorney General's opinion does clarify somewhat the circumstances
Under which credit arrangements may be made with the Chinese.
the act has suffused such possible transactions in such legal uncer-
tainty that the administration has wisely but so far unsuccessfully
sought its repeal.

VII. FACILITATING COMMERCIAL RELATIONS

In the relatively short time since 1972's Shanghai Communique,
there have come into existence in the United States several practical
aids to American firms fully the equal of those to be found in any
other country. This has responded to a genuine need. since interest in
trade with China sprung immediately from a host of firms, large and
small, import 'and export, and has continued to grow. These reliable
sources of advice and assistance have also tended to reduce the mis-
chief done, intentially or not, 2 or 3 years ago when it seemed that
every person of Chinese heritage, every ex-GI who had served in the
China-Burma-India campaigns, and every recent student of Chinese
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history or literature was offering himself to U.S. firms as consultant
or commission agent. The principal sources of information and as-
sistance on trade with China are:

Burea'a of East-Weet Trade, U.S. Department of Commerce

The People's Republic of China Affairs Division in the Office of
East-West Trade Development of the Bureau of East-West Trade
is staffed with specialists in most aspects of doing business with
China. The Chinese linguists. economists, and commercial officers of
the Division have been able to augment their familiarity with China
with visits to the Chinese Export Commodities Fair, and with dis-
cussions with the Foreign Trade Corporations and U.S. commercial
officers in Peking. The Division prepares. "Doing Business With
China," one of a series 'available from the Department of Commerce
in the "Overseas Business Reports" series. This indispensable publica-
*tion is supplemented from time to time by other literature from the
Division.

Address: PRC Affairs Diviison, Bureau of East-West Trade, U.S. Department
of Commerce, Washington, D.C. 20230. Telephone 202-967-296)8.

0ffoe of PRO Affaairs, U.S. Department of State

Like its counterpart at the Commerce Department, the Office of
People's Republic of China Affairs in the State Department is com-
posed of career specialists on China and the Far East. A former Di-
rector of this office became the first Deputy Chief of the U.S. Liaison
Office in Peking. The office has continued to be the unit principally
involved in day-to-day liaison with the American mission in Peking,
and its staff members, who travel to China with some frequency, have
made themselves available to firms interested in the Department's
views on trade and political developments in China.

Address: Office of PRC/M Affairs, U.S. Department of State, Washington,
D.C. Telephone: 202-632-0670.

U.S. liaison Ogee, Peking

Commercial officers of the U.S. Liaison Office. in Peking have pro-
vided invaluable assistance not.only to businessmen visiting Peking,
-but also to firms with specific questions posed by mail or cable. -Much
of their. reporting on -economic conditions and commercial oppor-
tunities in China is available from the China Affairs Office in the
State Department.

Address: Commercial Section, U.S. Liaison Office, 17 Kuang Hna Lu, Peking,
People's Republic of-China. Telephone 522-033.

People's Republic of China Liaison Office

Many firms have found it useful to establish and maintain contact
with commercial officials of the Chinese Liaison Office in Washington
by apprising them of direct contacts initiated with the Foreign Trade
Cornorations in Peking and in seeking guidance on approaches to
China. Though understaffed, given the high degree of interest in work-
ing with them, these commercial officers have shown a ready willing-
ness to meet with U.S. business m-en.
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Address: Commercial Section, Liaison Office of the People's Republic of
China, 2300 Connecticut Avenue NW., Washington. D.C. 20008.

National Council for United State8-China Trade

Responding to a situation in which the lack of diplomatic relations
left something of a vacuum in bilateral trade promotion and informa-
tion efforts, the National Council for United States-China Trade was
formed in May 1973. It is a private, nonprofit association of some
250 companies, large and small, interested in doing business with
China. The Council publishes a valuable bimonthly magazine, United
States-China Business Review, as well as a number of other studies on
practical aspects of U.S. trade with China. Recognized as a counter-
part organization by Peking's Chini Council for the Promotion of
International Trade, and maintaining a close working relationship
with the FTC's, the Canton Fair, and the Chinese officials in Wash-
ington, the Council is the focal point in the United States for recip-
rocal trade missions and exhibitions. An extensive translation,
research, and business courqeling service is available to its members.

Address: National Council for United States-China Trade, 1100 17th Street,
NW., Washington, D.C. 20036. Telephone: 202-331-0290.

In addition to the foregoing, American businessmen have found
useful assistance available from the Commercial Sections of the
American Consulate in Hong Kong and the U.S. Embassy in Tokyo,
as well as from the American Chambers of Commerce in Hong Kong
and Tokyo.

VIII. RECOMIMENDATIONS

One experienced China hand regularly advises newcomers to the
trade that, in doing business with the Chinese, nothing is easy, and
everything takes longer than it should. It is not always the fault of the
Chinese, he explains, but largely the effects of a commercial hiatus of
two decades. The accumulation of experience over the fullness of time
should solve most of the problems currently vexing traders on both
sides. In the meantime, however, progress in that direction can be
expedited by the two sides at official and unofficial levels. Whether and
to what extent the two governments do so will have an important
bearing on the evolving poli& 1 relationships between them.

Elements of a Sino- United State8 Trade Agreement

The prospect of a trade agreement between the United States and
the People's Republic of China. has, since the Shanghai Communique,
offered the possibility of marked forward motion in the relations be-
tween the two countries. It assumes substantial importance for both
sides in light of the passage of the Trade Act of 1974 in the closing
days of the 93d Congress. Under the act, Public Law 93-618, signed by
the President on Januarv 3, 1975, the authority to lower tariffs on
imports from China has shifted from Congress to the Executive.
There are limitations on the authority of the President to grant most-
favored-nation tariff treatment to China, to be sure, but the negotiat-



58S3

ing authority now is there, and there is no good reason not to proceed
with all deliberate speed to trade negotiations with Peking.

The threshold question, of course, is whether or not the United
States should contemplate a trade agreement with a country to which
At has not yet accorded diplomatic recognition. Precedent for such an
agreement under international law, if such were needed, lies in a
trade agreement entered into between Great Britain and the Soviet
Union in 1921, a step which preceded formal diplomatic relations.
The same question may be raised in Peking, although the Chinese have
previously concluded trade agreements in the absence of diplomatic
ties. While the two sides will have to examine whether, on pragmatic
grounds, a trade agreement should precede or follow the establishment
of full diplomatic relations, trade negotiations toward such an agree-
ment can certainly begin prior to fully normalized political relations.

Assuming a trade accord could be drawn which achieves gains for
both sides in the commercial sphere, and one which at least offers no
obstacle toward fully normalized State relations, it seems the sensible
view that negotiations for a trade agreement should begin without de-
lay, and that they should not await an exchange of ambassadors. In-
deed, such an agreement could accelerate the move toward mutual rec-
ognition and, should recognition occur prior to or in the course of trade
negotiations, obviously that poses no added difficulties.

In a strictly commercial context, there seem ample reasons to seek
trade accord now. Both sides, for example, can benefit from the follow-
ing possible elements of such an agreement:

AN AGREEMENT TO SErrLE EXISTING CLAIMS

As noted earlier there has been no perceptible movement on the
$196 million in private U.S. claims for property taken by China, and
some $80 million worth of claims by Peking for assets seized in this
country at the time of the Korean War. There has been speculation
that the Chinese are presently unwilling to implement a reported
"agreement in principle" on this matter for unspecified domestic politi-
cal reasons. A trade agreement would provide an overall framework
for the resolution of outstanding matters such as this, perhaps provid-
ing the justification necessary for the Chinese to proceed on what ap-
pears to have become a wholly stalemated matter. Such a settlement
would also compensate. at least in part, Americans who deserve some
restitution for confiscation of private property. Agreements to settle
claims of this sort are not uncommor, in trade agreements. The Soviet
Union agreed to settle $72-2 million in lend-lease obligations as part
of the United States-U.S.S.R. trade agreement signed in October 1972.
Resolution of this matter, as suggested earlier. would also break a log-
jam which presently prevents direct banking relationships, air routes.
and maritime accords, and which exposes to attachment all non-
diplomatically protected Chinese property coming within the juris-
diction of UT.S. courts. Not to proceed on this particular matter has some
important negative effects. Improvements in United States-China re-
lations presently enjoy the support of the American public. It is rare
to hear from the Congress or elsewhere any serious opposition to the
rapprochement begun in 1972. History is replete, however. with lessons
of how unexpectedly changes in public mood or snags in official policy
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can occur. The impact on the Trade Act of the question of Jewish
emigration from the Soviet Union, which led ultimately to Soviet
nullification of the 1972 trade agreement with the United States, is a
striking example.

Negotiation of the United States-China claims matter in the con-
text of a trade agreement which balances benefits to the two sides also
offers less chance of exposing the eventual settlement to perils of the
type encountered by the United States-Czech accord. Although the
Chinese may justifiably wish some clear prior assurance from the U.S.
side. with respect to the acceptability of the Settlement to the Legis-
lative Branch so that their pact is not, as the Czech one. was, overturned
by Congress.

More delicate politically than the matter of private claims are cer-
tain U.S. Government claims carried as delinquent against Peking.
These arise out of loans. credit. and lend-lease to the Chiang Kai-shek
regime prior to 1949. Included in such claims is an item carried bv
the Export-Import Bank as a receivable from "China (Mainland)"
for loans to the Nationalists. Peking does not acknowledge such debts,
and if pressed by the United States in trade negotiations, the subject
could he expected to sink the discussions in a quagniire. For that
reason, this matter should best be left to separate discAsssion. where
more politically charged issues can he considered together.

MOST-FAVORED-NATION TARIFFS

Under the Trade Act of 1974, only through a trade agreement with
the United States can China be accorded most-favored-nation tariff
treatment. by the Executive Branch. The possibility exists that Con-
gress, notwithstanding the Trade Act, could enact a law unilaterally
lowering tariffs for China. but such an eventuality is most unlikely.
This subject, then, represents for both sides an important part. of
eventual trade discussions. The Chinese side might be expected to show
indifference if not irritation over the fact that the matter arises at
all in the context of trade negotiations. Afer all, the imposition of
column II rates of duty on Chinese goods was a unilateral form of
economic discrimination by the United States in the first place; why
should the Chinese nowv be expected to deal for lower tariffs? In both
the Shanghai Communique and subsequent joint statements, the two
sides have pledged themselves to a dismantling of obstacles to trade,
but there really is no question about the fact that current U.S. tariffs
are a unilaterally maintained hindrance to trade even though the
embargo erected by this country has for the most part been dismantled.
While the Chinese must be conceded debate points on this score, the
hard fact of the matter is that the Executive is not free to grant MFN
status unconditionally, and the Congress simply will not stand for
extension to the Chinese the privilege of exporting to the United
States on a reduced tariff basis without some form of reciprocity. That
reality is carefully and expressly engraved in title IV of the Trade Act..
It is not enough that China would allow U.S. goods to enter her market
at preferential duties. since the range of goods marketable in China's
nonconsumer society is severelv limited. In fact. no nonmarket economy
can really grant foreign products the same market benefits as those
enjoyed by her own.
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The clause by which the two sides extend MFN treatment to each
other should express the fact that such treatment will be unconditional
and unrestricted, applying to all matters concerning customs duties,
surtaxes, and subsidiary charges, as well as customs clearance formali-
ties, regulations, and procedures. China has been willing, however. to
reciprocal limitations on unconditional most-favored-nation treat-
ment to special trade relationships the other party may have with
neighboring countries, customs unions. or similar international pacts.

Conditiovmg Precedent to MFN for China

The Trade Act also provides, at section 404 of title IV, that
the President "may, by proclamation. extend nondiscriminatory treat-
ment to the products of a foreign country which has entered into a
bilateral commercial agreement referred to in section 405."

Section 40.5 provides, subject to certain conditions, that "the-Presi-
dent may authorize the entry into force of bilateral commercial agree-
ments providing nondiscriminatory treatment to products of countries
heretofore denied such treatment'-language which is the authority
for trade accords with Communist countries including China.

It is not surprising that the Congress attached strict conditions to
Presidential authority to proclaim lower duties on imports from Com-
munist countries. Congress historically has jealously guarded its sole
power, under article I, section 8 of the Constitution, to lay and collect
taxes and duties and regulate commerce with foreign nations. The
93d Congress in title IV simply sought to afford the Executive enough
flexibility to conduct foreign trade negotiations while, at the same
time, to establish the limitations within which that flexibility may
be exercised.

The limitations of section 405 provide that a bilateral commercial
agreement with China must promote the purposes of the act, be in
the national interest, and meet other very specifically enumerated
conditions, as follows:

1. The agreement must be limited to an initial period of no more
than 3 years, renewable for additional periods of ip to 3 additional
years, if:

(a) A satisfactory balance of concessions in trade and services
has been maintained, and

(b) Actual or foreseeable reductions of U.S. tariff and non-
tariff barriers resulting from multinational negotiations are recip-
rocated by the other party;

2. The agreement is subject to termination or suspension for national
security reasons;

3. The agreement must contain safeguard arrangements to protect
domestic industries from threatened or actual injury or market
disruption;

4. The agreement must protect property rights of U.S. nationals
in patents and trademarks not less than the rights specified by the
Paris convention for the Protection of Industrial Property (to which
China is not a party);

5.. The agreement must protect copyright interests of U.S. nationals
not lesspthan the rights specified in the Universal Copyright Conven-
tion (to which China is nota party);

51-174 0 - 75 - 38
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6. The agreement must provide for protection of industrial rights
and processes;

7. The agreement must provide arrangements for the settlement of
commercial disputes;

8. The agreement must provide arrangements for trade promotion,
such as for trade and.commercial officers, participation of trade fairs
and exhibits, trade missions, and for facilitation of entry, establish-
ment, and travel of commercial representatives;

9. The agreement must provide for consultations and periodic re-
view, as well as make provision for such other commercial arrange-
ments as wi'l promote the purposes of the act.

In addition to the foregoing, the President is precluded, by secti
402 of the act, the "Jackson Amendment," from concluding a trade.
agreement with any country which he determines:

1. Denies its citizens the right or opportunity to emigrate;
2. Imposes more than a nominal tax on emigration or on the visa

or other documents required for emigration, for any purpose or cause
vhatsoever; or

3. Imposes more than a nominal tax, levy, fine, fee, or other charge
on any citizen as a consequence of the desire of such citizen to emigrate
to the country of his choice.

No nonmarket economy country is eligible for MFN tariff treat-
ment under a trade agreement with the United States unless the Presi-
dent certifies to Congress that the country in question is not in viola-
tion of the foregoing three conditions.

Under rather complex provisions of the statute, the President may
waive these three requirements if he can assure Congress that such a
waiver will (1) substantially promote the objectives of freedom of
emigration, and (2) that he has received assurances that the emigra-
tion policies of the foreign country will lead substantially to the
achievement of freedom of emigration.

The entire "freedom of emigration" section, while directed solely
against the Soviet Union's policy of restricted Jewish emigration, by
its terms also would apply to China. Secretary Kissinger acknowl-
edged this in testimony before the Senate Finance Committee adding,
however. that the provision would "present massive difficulties if we
attempt to apply it to China."

The provision is ill-advised. Early confirmation of its mischief came
swiftly, in the form of a repudiation by the Soviet Union of the entire
October 1972, United States-U.S.S.R. trade agreement. It is hard to
imagine China-or any country-pernmitting the kind of interference
in domestic affairs which is represented by such a condition on normal
bilateral trade relations. There is as yet, however, no indication that
the Executive or the Conzress is inclined to press hard for repeal of
section 402. and, without repeal, any United Steites-Sino trade agree-
ment could be undone by Congress on the ground that the Chinese vio-
late one or more of the section's freedom of emigration conditions. It
is also possible that the Chinese may be reluctant to start trade discus-
sions with the United States as long as the freedom of emigation sec-
tion remains in the statute. An approaching U.S. election year may not
be the best time to seek repeal of the Jackson Amendment, yet the ad-
ministration should at least send' to Congress proposed remedial
legislation.
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MARKET DISRUPTION

The Trade Act's requirement of safeguards against dumping, mar-
ket disruption, or other unfair practices as a condition precedent to
the extension of most-favored-nation tariffs to nonmarket countries
ought to give the Chinese little difficulty. China trades according to
the principle of equality and mutual benefit. She really has no exces-
sively favorable balance of trade with any country, nor do China's
products, excepting the.unusual situation of Hong Kong, heavily pre-
dominate in any foreign market. Where China enjoys most-favored-
nation tariff access to Western markets, in Canada, for example,
there has been no capture of a large part of any market, no instance
of dumping nor any other unfair trade practice. There is some small
evidence, in fact,.that the Chinese do not for long allow their own base
price advantages to exist: one American importer of an item which
is dutiable-at the same rate from column I and column II countries
at first found a significant price advantage in the Chinese product.
Recently, however, he reports that Peking has raised the price of that
product to a point where it is no longer profitable to opt for the Chi-
nese model. Many traders believe that with MFN treatment, the Chi-
nese, in a quest for foreign exchange, will raise their prices to a point
at which dumping would be improbable. Also, as the Chinese readily
suggest to foreign visitors concerned on this score, China's own do-
mestic consumption is so large that exportable surplus is not likely
to be substantial in any category of manufactures. It is worth recalling
that China, unlike Japan, is not by tradition or ideology an aggres-
sively trading nation, and China's current exports to this country
are at about the same level as those from tiny Nicaragua. Moreover,
it may be more than a little unbecoming for the United States,
which has reaped a surplus of more than $1.5 billion in trade with
China in 3 short years, to quibble about a possible adverse impact of
Chinese exports on this economy.

If there is an ominous aspect in the area of market disruption, it
lies with an amendment to section 205 of the Antidumping Act of 1921
by the new Trade Act. This amendment codifies a questionable Treas-
ury practice with respect to determining foreign market value of
goods from state-controlled economies, for dumping purposes, in a
manner which, potentially at least, could place a severe limitation on
the ability of China to export manufactured goods to the United
States. The amendment, at section 321, ch. 2, to title III of the Trade
Act. authorizes the Secretary of the Treasury to find the foreign
market value of the merchandise on the basis of normal costs, ex-
penses, and profits as reflected by either (1) the prices at which such
or similar merchandise produced in a non-state-controlled-economy
country is sold either for consumption in the home market, or to
other countries, or (2) on the basis of constructed value of such or
similar merchandise in the non-state-controlled-economy country.
The amendment would even permit a constructed value comparison
with the sales price of merchandise produced in the United States
in the absence of an adequate basis for comparison in other non-state-
controlled economies. The effect of this new provision could be to
deny U.S. market access to certain Chinese exports by, in effect, wip-

*ing out price advantages of products which become the subject of a
dumping complaint.
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DISPUTE SETTLEMENT MECHANISMS

As may be seen from the earlier discussion of this subject, a sys-
tematic method for resolving commercial disputes arising between the
Chinese and American firms is for practical purposes nonexistent.
While U.S. parties have been able to name certain cities other than
Peking as a situs for arbitration proceedings, the very important ques-
tion of the rules to govern such proceedings has not been addressed,
much less resolved. The National Council for United States-China
Trade, the China Law Panel of the American Society of International
Law, and the American Arbitration Association are presently work-
ing together on this subject. Their work includes attention to the all-
important questions of a model arbitration clause for contracts in
United States-China trade, the matter of a panel of arbitrators accept-
able to both sides, rules of procedure, award enforceme"t, and appli-
cable substantive law. As matters stand, most contracts concluded be-
tween U.S. firms and a Chinese FTC which do provide for arbitration
in a third country leave these questions open. These subjects have been
discussed in Peking between attorneys representing the National
Council, American Arbitration Association representatives, and offi-
cials of the Legal Department of the China Council for the Promotion
of International Trade.

Some form of agreement by the two sides on these questions will not
only lend an important element of certainty to commercial transac-
tions, it will also minimize, the likelihood of deadlocked- business dis-
agreements which, in the evolving United States-Sino-rapprochement,
could have an unfortunate political impact. Since neither the Chinese
nor -American firms may wish in every case to be limited to dispute
resolution through arbitration, provision ought to be made in any
trade agreement making clear the fact .that legal and -natural persons
have access to the domestic courts of the two countries, and that sover-
eign immunity from suit or execution of judgment with respect to
commercial matters will not be invoked by either side. Such a provi-
sion is particularly important when, as with China, the State owns
and controls the means of production and the instruments of foreign
trade transactions.

Private talks with CCPIT legal officials indicate that Chinese inter-
est in orderly, fair, and expeditious resolution of commercial disputes
makes this element of a United States-China trade agreement
uncontroversial.

PROTECTION OF CERTAIN PROPERTY RIGHTS

It has already been mentioned that China is without any law pro-
tecting foreign patents or copyrights, and that Peking's trademark
law operates to permit registration of foreign marks only after con-
clusion of a formal bilateral trademark agreement. Thus, American
patents are presently protectable only case-by-case in connection with
contracts concl uded with the Chinese. America al authors and composers
have no protection whatever against copying by the Chinese, who
theoretically at least could produce books or records in Chinese or in
English, for domestic use or export abroad, without permission and
without compensation to copyright owners. At least some U.S. trade-
mark owners are sufficiently concerned about losing marks to China
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that, as suggested earlier, they are seeking to register their trademarks
in Peking through foreign subsidiaries in countries having a bilateral
trademark agreement with Peking. But the matter is not as one-sided
as the foregoing may suggest. China, too, has inventions, processes,
copyrightable material, and valuable trademarks, and a trade agree-
ment can do more than merely encourage protection of these property
rights under U.S. law. It may also, by public notice of such rights,
serve to broaden awareness of the American people to China's own
achievements.

BILATERAL TRADE PROMOTION EVENTS AND FACILITIES

The occasionally fashionable slogan, "World peace through world
trade," may claim more for international commerce than is justified
by experience. But trade can and does play an important part in the
web of relationships through which people come to understand each
other better, and by which countries help meet each other's needs.
Recognition of this byproduct of trade is acknowledged in a negative
way each time countries sever trade ties in times of conflict. The U.S.
embargo on trade with China is such an example. Countries hoping to
achieve better bilateral ties, then, do well to look to commercial rela-
tionships for areas of cooperation.

At the present time, there exists a definite need for improved assist-
ance to American businessmen engaged in doing business with China.
Existing communications are slow. Travel to China cannot be under-
taken without special invitation from the Chinese side, and even when
that permission is given logistical arrangements are not always easily
made. Once in Peking for discussions, or at the Chinese Export Com-
modities Fair, businessmen often find they are without the aids to
trade and business upon which they have elsewhere come to depend.
They may need access to a photocopier, telex, movie projector. et
cetera, or the collateral equipment required when these items break
or wear out unexpectedly. These matters may sound minor, but
to businessmen 10,000 miles from the home office, negotiating major
transactions, these everyday take-for-granted tools can be the sine
qua, Son of successful business. The U.S. Liaison Office cannot, with-
out distortion of its major purposes. undertake to offer these kinds of
services to visiting businessmen on a major scale. Consequently, the
United States should strive, in negotiations leading toward a trade
pact. for Chinese agreement to the establishment of a trade center or
similar facility which affords this support. The Chinese themselves
would be perhaps the greatest beneficiaries, since they would have a
place in addition to the official Liaison Offices to which to address, for
transmission to the United States. questions and requests about
U.S. firms or products of interest, prices, and other market condi-
tions, and so forth. The United States should. in exchange, be prepared
to offer the Chinese access to one or more reciprocal facilities in this
country. The People's Republic presently lacks any outlet of its own,
beyond the Liaison Office in Washington, to display goods or discuss
trade matters.

Trade promotion worthy of the name cannot be confined to static
offices or showrooms. To date, there have been far too few trade mis-
sions exchanged between the two countries. Only one visit, to Peking
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in November 1973, occurred in which a broadly representative group
of Amerir mn business executives, from the National Council for United
States-China Trade, have visited Peking, at the invitation of the
China Council for the Promotion of International Trade. The return
Chinese delegation, invited in 1973, is expected in this country in
September 1975. There has, of course, been some travel by indi-
vidual representatives of American firms to the Canton Fair, and by
Chinese technicians to United States plants in connection with existing
contracts. Some Americans have been invited to Peking for informal
talks with the FTC's, or the CCPIT. But these visits are rarely pub-
licized, with the result that an unnecessary perpetuation of unfa-
miliarity and ignorance in one side about the other occurs. Visible
and active efforts at commercial interchange should be fostered. Wash-
ington and Peking should agree to institute a regular exchange of
commercial missions. The primary purposes of such exchanges would
be the generation of two-way trade, but an important secondary ob-
jective is served as economic leaders from the two sides have more
frequent opportunities to meet and exchange views. Still another pur-
pose served is that of awakening the communities visited in the two
countries to the reality of improved United States-Sino relations.

Another opportunity for trade promotion combined with a visible
sign of improved relations is that of reci ocal trade exhibitions.
While this subject has been discussed between the Tational Council
and the CCPIT, no dates have yet been set. Anno i* ement of such
events, and the pledge of the two sides to work to in::i:e their success,
could form an important part of a bilateral trade agreement.

MARITIME AND AIR ACCORDS

Included in connection with a number of China's existing trade
agreements are accords by which the two sides agree that the ships
flying the flag of one party shall, in entering, berthing, and sailing
from the ports of the other party, enjoy most-favored-nation treat-
ment in all respects, and that neither party will act to restrict the liberty
of ships from the other with respect to normal competition with third
country vessels. Such provisions ought to pose no problem in any
U.S.-Sino agreement. In fact, it becomes an important element as
China builds her merchant fleet, and as expanding maritime trade in-
creases the need for direct shipping between the two countries. The
question of air routes is more complex. It is doubtful that a trade
agreement can or should be the medium for determination of the de-
tails of scheduled air service between the two countries. A trade agree-
ment could, however, acknowledge a mechanism for the settlement of
such questions and commit the two sides to negotiate eventual agree-
ment. Until scheduled air service can begin, permission at least in
principle could be given in a trade treaty for unscheduled or charter
air service. At present, only the unresolved prdblem of conflicting
U.S. claims and Chinese assets keeps China's airliners from U.S. air-
ports; there is no American restriction on such flights to or from
China. Peking has not yet agreed, however, to permit charter carriers
from the United States to land in China. excep in connection with
delivery of official visitors or carriage of goods in cunded for use at the
U.S. Liaison Office.
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TOURIST PROMOTION

Despite a sharp rise in the cost of international air travel, China
remains a very substantial potential market for tourism from the
United States. It is the last and most exotic of "undiscovered" lands.
Thousands of eager travelers have written to Peking, to the Chinese
Liaison Office in Washington, to airlines and to travel agents inquir-
ing about opportunities to visit China. Peking has been most reluctant
to admit tourists on a large scale, and has begun to open its doors to
them only in the most gradual way. Despite the fact that an inflow
of the tourist dollar represents hard currency earnings without sig-
nificant capital investment, the Chinese still acknowledge their hotel.
transport. and related facilities as inadequate by world standards.
As conscientious hosts, they are unwilling to move before they are truly
ready. China must also look upon the prospect of tourism as potentially
disruptive to revolutionary values and order. A country with a xeno-
phobic tradition., regimented and austere, can hardly greet with en-
thusiasm the prospect of free-spending and demanding, if not mis-
behaving, foreigners wandering around loose. Since the existing law
governing movement of foreign nationals within China is extremely
rigid, this is a potential handicap to development of tourism.

Placing the undeniable risks and problems alongside, the unques-
tionable foreign exchange gains to the Chinese, it appears that a
mutually determined effort to advance U.S. travel to China step-by-
step could form a useful part of a bilateral trade agreement. The
U.S. Government need not become involved in the arrangements for
actual visits, but through cooperation with reputable professional
travel agencies, trade promotion associations, ocean carriers, and air-
lines in the United States, Washington could help Peking's China
International Travel Service, the official Chinese travel organization,
build toward expanded visits by Americans. Public interest in travel
to China needs to stimulus beyond some reliable and efficient means,
presently unavailable, to learn about travel opportunities. The accord
on tourism reached in October 1974, between the United States and
the U.S.S.R., could provide a mode] clause for an agreement on this
subject.

COMMERCIAL STUDIES PROGRAM

A major theme of the present study illustrates the gulf in under-
standing of commercial practices which exists between individuals
on the two sides who are charged with actual business or trade promo-
tion. What else could be expected when a two-decade separation is
compounded by the sudden collision of nearly antithetical economic
systems? The experience of actual business transactions, and the trade
promotion mechanisms suggested here, will help bridge the knowledge
gap. The great differences in economic outlook, however, should inspire
a greater interest by each side in mutual study, and not permit isola-
tiOnl out of fear that exposure to the ideology of one side will fatally
infect the other. Chairman M~tao has urged the value of study by stating
flatly that one who has not studied a subject has no right to speak
about it. Within the four corners of a trade agreement, then, the two
sides could agree to a reciprocal program of education of commercial
specialists-in trade, banking, and law, for example-or more extended
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programs in the two countries than is possible in 3- to 4-week excur-
sions. These programs, combining the admirable feature of China's
own educational processes, a work-study experience, could be financed
out of a fund made possible by the settlement of adverse claims,
through matching funds appropriated in the two countries, or in co-
operation with professional and academic institutions in the two
countries.

UNITED STATES-CHINA COMMERCIAL COMMTISSION

Upon his return from China in July 1972, the late Hale Boggs, then
Majority Leader of the U.S. House of Representatives, proposed in a
report to the Joint Economic Committee the creation of a joint United
States-Sino Commercial Commission. "Until we have more normal
State relations with China," he said, a "quasi-public body" could
lay a basis for a variety of trade accords. The National Council of
United States-China Trade is by nature equipped to negotiate some
commercial steps beneficial to both sides Unlike the CCPIT, which
has concluded some semiofficial trade a, reements which bound the
Chinese Government, the National Council as a private corporation has
no corollary authority. In Peking's trade agreements with other coun-
tries, it has occasionally been decided to form mixed trade commis-
sions to meet annually in the two countries to review trade matters of
mutual interest. Particularly in the absence of diplomatic relations.
such a commission could devote itself to a number of important sub-
jects, and do so short of formal contact between the U.S. Department
of Commerce and China's Ministry of Foreign Trade. A shared role
for the National Council, U.S. Government officials and business
leaders on this side, for example, and participation by the CCPIT,
the FTC's and the Foreign Trade Ministry on the Chinese side, would
blend public and private involvement. In addition to trade promotion
activities, such a commission could be a useful forum for ongoing dis-
cussion of such trade issues as quotas, tariffs, nontariff barriers, com-
mnodities inspection by authorities on each side, international monetary
and energy problems, and. other subjects.

PAYMENTS ACCORD

Although technical arrangements are ordinarly left to separ ate in-
struments, China's trade agreements often address the subject of pay-
ments transactions between the central banks of the two countries. A
United States-Sino trade agreement could contain a similar article,
specifying among other things the acceptability of payments in U.S.
dollars as well as in other mutually acceptable currencies.

LEGAL STATUS OF PRIVATE COMMERCIAL REPRESENTATIVES

The very strict restrictions in Chinese law over the entry, residence,
and travel of foreign nationals in China, and the absence of any agree-
ment to date on the rights and legal status of U.S. business visitors to
China, suggest that a trade agreement could be the appropriate in-
strument for clarifie tion of the status and treatment of private Amer-
ican commercial tra' elers to China. The two sides could further signify
an interest in facilitating trade between them on a reciprocal basis,
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by simplifying, for commercial travelers, such matters as visa applica-
tion, in-country travel, customs clearance, and security regulations
over temporary residence.

Private Trade Accord

The two governments may, of course, fail to achieve any time soon
the kind of diplomatic progress they may deem essential as a condi-
tion precedent to a government-to-government trade agreement. In
such a case, each side ought to be looking to other means for insuring
and demonstrating forward motion in their relations. One means of
doing so is the encouragement of a private trade agreement, perhaps
similar to those which preceded Sino-J Tapanese diplomatic relations.
The CCPIT and the National Council for US.-China Trade are the
most logical parties to such an agreement, which could address many
of the elements otherwise appropriate in a governrmient agreement,
such as a bilateral program of exchanges, trade exhibits, and private
trade promotion facilities in the two countries. An accord of this sort
could even establish uLnofficial arrangernents for the resolution of com-
mercial disputes, means for the protection of intellectual and indus-
trial property rights, mechanisms for the regular exchange of trade
and business data, and channels for mutual assistance ill achieving
purchase and sales objectives of mutual interest.

Areas Which Ment Congressional Attention

All of the foregoing steps toward expanded bilateral trade can be
accomplished in a United States-Sino tr ade agreement. Should nego-
tiations falter, however, the Congress can itself achieve some forward
movement in United States-China trade. The existence of authority
in the President to extend most-favored-nation tariff benefits does not
deprive the Congress from acting unilaterally to remove present tariff
discriminations on imports from China. Should the Congress under-
take consideration of such a measure, or pass it, however,-the Chinese
interest in negotiating other possible elements of a trade agreement
might diminish. A middle ground would be for the Congress to vote
the lower column I tariffs for China subject to and effective upon con-
clusion of a trade agreement with the United States satisfactory to
the administration. This would have the salutory effect of acknowl-
edging the unilateral and discriminatory nature of present U.S. duties,
but at the same time withhold restoration of most-favored-nation
treatment pending a sign that the two sides are achieving progress
in bilateral trade facilitation. Alternatively, duties could be lowered
selectively, on such items as silk goods, where China represents a
unique source of supply essentially noncompetitive with U.S. firms.
To be sure, the Executive Department may object to such a scenario
on the ground that it curtails certain U.S. negotiating strategies, and
the Chinese may view such action as amounting to a kind of blackmail
to come to agreement on other trade issues, but this method of dealing
with the question of MFN for China does offer one way to expedite
what could otherwise involve interminable negotiations.

Congress should also exercise more of an oversight function on the
administration of U.S. export controls. The Export Administration
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Amendments of 1974 do not reach a number of the concerns expressed
in congressional testimony of American firms. These include those
related to maintenance of bothersome administrative requirements,
such as that for end-use information on Government forms; the in-
ordinate delay in processing of some export license applications; the
apprehension that the administration sometimes turns a blind eye to
less rigorous export licensing by other COCOM members; the gen-
erally accepted view that, notwithstanding administration protesta-
tions to the contrary, a "China differential" does exist precluding
certain sales to China which are approvable to the Soviet Union and
other Communist countries, and the belief by many high technology
firms that existing criteria for export license decisions are substantially
out of date.

Appropriate committees of the Congress should also examine the
legality and practical effect of certain kinds of quantitative U.S. ex-
port controls. The adverse impact on United States-China trade of
suddenly imposed limitations on soybean and steel scrap exports, for
example. has understandably shaken the faith of the Chinese in the
willingness or ability of American firms to abide by their contracts.
This is not to suggest that the national security or welfare should be
subordinated to the commercial interests of China's FTC's or U.S.
exporters, but only that ill-considered and unnecessary Government
actions can be an irritant which unduly jeopardizes a diplomatic
relationship of overriding importance.

Finally, Congress ought to accomplish two other steps it should
have taken, but didn't, in the Trade Act of 1974, to repeal the John-
son Debt Default Act and the continuing embargo on seven furs and
skins from China.

TX. SUMMNIARY AND PROGNOSIS

Through 1975 and beyond, there will continue to be substantial
United States trade with China. Following total two-way United
States-Sino trade in 1974 of $930 million, trade between the two coun-
tries will probably decline to about $550 million in 1975. The clown-
trend will be reflecting, primarily, a softening of Chinese demand for
American agricultural comminodities-principally wheat, corn, and
cotton.

Despite this projected decline, however, there will be an overall
increase in the, proportion of U.S. exports of machinery, technology,
and equipment sold to Chinla.

Imports fronm China, presently running at about $12 million a
month, will continue to increase. but. slowly. Chief imports from China
wi]l continue to bel such items as textile goods, tin and tin alloys,
bristles, works of art, and so on. With the annual voluluRe of imports
running at close to the level of our imports from Nicaragua, protec-
tionist elements in this country ought not to become aroused, although
certain especially sensitive industries. such as textiles and footwear,
can rbe expected1 to keep careful watch over import trends.

The imbalance in our trade with China. which has so far been heav-
ily in the favor of the IJnited States by 10 or l l to I, will be consider-
ably reduced in 1975, perhaps to about 2 to 1. There -will continue to be
a rising level of U.S. businessmen visiting China. The Spring 1975
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Canton Fair saw record numbers of Americans-well over 400-trans-
act substantial business. The National Council for United States-China
Trade has been given assurance by the China Council for the Promo-
tion of International Trade that the first broadly representative trade
mission from Peking will visit the United States in 1975.

American executives charged with developing the China market
will need to keep their perspective. Occasional deals of major propor-
tions by some firms are bound to spark the fires of euphoria in other
companies. Political zigs and zags in both countries, on the other hand,
will add elements of uncertainly if not discouragement. And what is
bound in any event to be a gradual growth in trade will remain a stern
test of entrepreneurial patience and perseverance.

The basic lesson, as in all enterprise. will be to try to learn what is
true and relevant about China and to plan accordingly. China remains
today, as it was two centuries ago, a self-contained and fundamentally
agrarian peasant society. Some 80 percent of the people live in rural
areas and are engaged in agriculture. The economic onslaught from
the West in the 19th century, as much as AMarxist-Leninist-Mao Tse-
tung Thought, explains recurring apprehension among Chinese lead-
ers about the motive of foreign enterprise. Caution and even skepti-
cism about outside influence was reinforced in the decade following
Liberation, when the Chinese learned that even a socialist brother
and neighbor is capable of cynical economic manipulation.

Yet, attempts at wholly self-supported development following the
rupture with the Soviet Union have shown severe limitations. The
Chinese have proven almost miraculously able to develop agriculture
at a pace sufficient to feed the wvorld's largest population, but popula-
tion increases will require still greater achievements in food produc-
tion. Industrialization does not as easily lend itself to mass mobiliza-
tion of labor. Industrial capacity is not only now inadequate. but
plants are fast becoming obsolete. Coal and iron ore deposits cannot
be efficiently extracted with existing equipment. and methods. But
improvements here. and in transportation, can permit accelerated steel
production. Modernized machine tools are needed to build canital
goods. Sophisticated equipment and know-how can enable rapid de-
velopment of China's petroleum reserves. Needs are compelling for
improved power generation, materials handling equipment, and com-
munications. Computers, farm equipment, chemical processes, petro-
leum refining, synthetic fiber production, and plastics all represent not
only the harbinger of an improved living standard and an enhanced
capacity for exports but. perhaps most importantly, a more solid
opportunity for self-sufficiency.

Herein, of course, lies the paradox. To sustain and build toward
the modern industrialized state to which the Chinese pledged them-
selves in January 1975 at the Fourth National People's Congress does
require acquisition of foreign goods and technologies. Purchase of
needed imports in turn requires more than a little contact with the
West. Not all such contact is likely to be palatable to a political lead-
ership which is bound to fear that revolutionary values may wane in
the process. The post-Mao, post-ClioI period cannot be far away, and
succeding leadership is certain to be preoccupied with political con-
solidation, pleserving revolutionarv fervor, and maintaining the
monumental accomplishments of the old leadership. This process can
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obviously sharply influence China's trade and development policies.
But Peking's 1975 pledge to achieve "comprehensive moderniza-
tion * * * before the end of the century" should be signal enough that
the China's foreign trade ought to hold interest for American firms.

APPENDIX I
CHINA's FOREIGN TRADE CORPORATIONS

China National Chemicals Import and Export Corp.,
Erh Li Kou, Hsi Chiao,
Peking, People's Republic of China.
Cable: Sinochem Peking.

Organic and inorganic chemicals, chemical raw materials, rubber, rubber tires,
and other rubber products, crude petroleum and petroleum and petrochemical
products (except aromatics), chemical fertilizers, insecticides, fungicides, anti-
biotics and pharmaceuticals, medical instruments, apparatus and supplies, dye-
stuffs, pigments, and paints.
China National Native Produce and Animal By-Products Import and Export

Corp.,
82 Tung An Men Street,
Peking, People's Republic of China.
Cable: Chinatuhsu Peking.
Telex No.: 716432 Answerback: Chinative PK432.

Tea, coffee, cocoa, tobacco and cigarettes, fibers (hemp, ramie, jute, sisal, flax,
et cetera), rosin, manioc, starches, and seeds, cotton linters and waste, timber,
certain papers and forest products, waxes, spices, essential oils, aromatic chem-
icals, nuts, dried fruits and vegetables, patent medicines and medicinal herbs,
fireworks, nursery stock as well as other native produce, including bristles and
brushes, horsetails, feathers, down and down products, feathers for decorative
use, rabbit hair, goat hair, wool, cashmere, camel hair, casings, hides leathers,
fur mattress, fur products, carpets, living animals.
China National Metal and Mineral Import and Export Corp.,
Erh Li Kou Hsi Chiao,
Peking, People's Republic of China.
Cable: Minmetals Peking.

Steel -plates, sheets and strip, steel sections, steel pipe and tube, railway mate-
rials cast iron products pig iron feroalloys fluorspar limestone nonferrous
metals, precious rare metals, ferrous ores, nonferrous ores, rare earths, nonmetal-
lic minerals refractories coal and coke, cement, granite, marble, bricks and other
construction materials, and hardware.
China National Light Industrial Products Import and Export Corp.,
82 Tung An Men Street,
Peking, Peon)le's Republic of China.
Cable: Industry Peking.
Telex No.: 716430 Answerback: Chinlight PK430.

General merchandise of all kinds. paper, stationery. musical instruments, type-
writers, cameras, film, radios, refrigerators, sporting goods, toys, building mate-
rials (plywood, insulation board, p.v.c. fittings and pipe, tiles, glass, sanitary ware,
et cetera) and electrical appliances, clocks and wristwatches, fishnets, net yarns,
leather shoes. leather products. pottery and porcelain, human hair, pearls, precious
stones and jewelry, ivory and jade carvings, lacquerware, straw and other plaited
articles, furniture, artistic handicrafts, and other handicrafts for daily use.

China National Textiles Import and Export Corp.,
82 Tung An Ien Street,
Peking, People's Republic of China.
Cable: Chinatex Peking.
Telex No.: 716428 Answerback: Chitextil PK428.

Cotton, cotton yarns, raw silk, steam filature, wool tops, rayon fibers, synthetic
and manmade fibers, cotton piecegoods, woolen piecegoods, linen, garments and
wearing apparel, knitted goods, cotton and woolen manufactured goods, ready-
made silk articles, drawn works.
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China National Cereals, Oils and Foodstuffs Import and Export Corp.,
82 Tung An Men Street,
Peking, People's Republic of China.
Cable: Ceroilfood Peking.
Telex No.: 716426 Answerback: Chinafood PK426.

Cereals, edible vegetable and animal oils and fats, vegetable and animal oils
and fats for industrial use, oil seeds, seeds, oil cakes, feedingstuffs, salt, edible
livestock and poultry, meat and meat products, eggs and egg products, fresh fruit
and fruit products, aquatic and marine products, canned goods of various kinds,
sugar and sweets, wines, liquors and spirits of various kinds, dairy products,
vegetables and condiments, bean flour noodles, grain products, nuts and dried
vegetables (some nuts, dried fruits, and vegetables also carried by Native
Produce).

China National Machinery Import and Export Corp.,
Erh Li Kou, Hsi Chiao,
Peking, People's Republic of China.
Cable: Machimpex Peking.

Machine tools, presses, hamers, shears, forging machines, diesel engines, gaso-
line engines, steam turbines, boilers, industrial and institutional refrigeration
and air-conditioning equipment, mining machinery, metallurgical machinery,
compressors and pumps, hoists, winches and cranes, transport equipment (air-
craft, railroad, automotive, ships and parts thereof), power and handtools,
agricultural machinery and implements, printing machines, knitting and other
textile machines, building machinery, machinery for the chemical, rubber, plas-
tics and other industries, ball and roller bearings, tungsten carbide, electric
machinery and equipment, telecommunication equipment, electric and electronic
measuring instruments, and scientific instruments (except medical instruments).
line engines, steam turbines, boilers, industrial and institutional refrigeration
China National Technical Import Corp.,
Erh Li Kou, Hsi Chiao,
Peking, People's Republic of China.
Cable: Techimport Peking.

Importation of complete plants and technology.

APPENDIX II

CHINA's TRADE-RELATED AGENCIES

China Council for the Promotion of International Trade (CCPIT),
Hsi Tan Bldg.,
Hsi Chang An Chieh,
Peking, People's Republic of China.
Cable: Cointrade Peking.

Although the CCPIT is said to be a ungovernmental "public" organization,
it is an important part of China's foreign trade structure. As such it works with
the 'Ministry of Foreign Trade and the FTG's on China's external trade and
serves as a liaison between China's trade enterprises and their counterparts
abroad.

Its responsibilities include informing foreign trade organizations of China's
trade and keeping abreast of developments in foreign markets; arranging eco-
nomic and trade-related exchanges, which include Chinese exhibitions abroad as
well as foreign exhibitions in the PRC; and registration of trademarks. The
CCPIT does make "unofficial" trade agreements with foreign organizations in
its own name. Through its Foreign Trade Arbitration Commission, Maritime
Arbitration Commission, and Department for Average Adjustment, the CCPIT
has responsibility for settlement of legal disputes related to foreign trade and
maritime affairs.

Chinese Scientific and Technical Association,
Kanz-mien Hu-t'ung No. 31,
Peking, People's Republic of China.

With CCPIT, this organization plays a role in and should be consulted in
connection with arranging scientific and technical symposia in China.
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This association is responsible for plannng scientific research and development.
It plays a lead role in organizing and controlling the professional societies, such
as the Society of Automation, Society of Electronics, and many others.
China National Foreign Trade Transportation Corp.,
Erh Li Kou, Hsi Chiao,
Peking, People's Republic of China.
Cable: Zhongwaiyun Peking.

Arranges customs clearance and delivery of all import/export cargoes by land,
sea, and air, or by post. May act as authorized agents clearing and delivering
goods in transit through Chinese ports. Arranges marine and other insurance and
institutes claims on behalf of cargo owners on request.
China National Chartering Corp.,
Erh Li Kou, Hsi Chiao,
Peking, People's Republic of China.
Cable: Zhongzu Peking.

Under direction of China National Foreign Trade Transportation Corp., char-
ters foreign vessels and books shipping space required for Chinese import and
export cargoes. Also, does similar business on behalf of principals located abroad.
Canvasses cargoe for shipowner.
People's Insurance Co. of China,
34 Fan Ti Road.
Peking, People's Republic of China.

Provides international trade and marine risk underwriting at competitive
rates. Has overseas agents in leading countries.
Complete Plant Export Corp.,
Fu-Wai Street.
Peking, People's Republic of China.

Exporters only of complete factories, works and production units, usually,
but not exclusively, as part of an economic aid agreement.
Guozi Shudian,
P.O. Box 399,
Peking, People's Republic of China.

Export of books and periodicals in Chinese. Arranges subscriptions to Chinese
newspapers and periodicals on behalf of foreign readers.

China National Publications Import Corp.,
P.O. Box 88,
Peking, People's Republic of China.

Import of books and periodicals.
Certain or China's organizations have representative agents in Hong Kong.

These agents, their addresses, and the FTC's they represent are as follows:

China Resources Company (CRC),
Bank of China Building,
Des Voeux Road, Central.
Hong Kong.
Cable: Cireco Hong Kong.

CRC represents China National Machinery Import and Export Corp., China
National Chemicals Import and Export Corp., China National Metals and Min-
erals Import and Export Corp., and China National Textile Import and Export
Corp.
Ng Fung Hong,
Bank of China Building,
Hong Kong.
Cable: Ng Fung Hong Kong.

Ng Fung Hong represents China National Cereals, Oils and Foodstuffs Import
and Export Corp.
Teck Soon Hong Ltd.,
37-39 Connaught Road West,
Hong Kong.
Cable: Stillon Hong Kong.

Teck Soon Hong represents China National Native Produce and Animal By-
Products Import and Export Corp., China National Light Industrial Products
Import and Export Corp., and China National Textiles Import and Export Corp.
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Hua Ynan Co.,
37-39 Cannought Road West,
Hong Kong.
Cable: Hycomp Hong Kibng.

Hua Yuan represents China National Light Industrial Products Import and
Export Corp., and China National Native Produce and Animal By-Products
Import and Export Corp.

Far East Enterprises Corp. (FARENCO),
Bank of China Building,
Des Voeux Road Central,
Hong Kong.

FARENCO represents the China Foreign Trade Transportation Corporation
and arranges transshipment of goods to and from the PRC through Hong Kong.

APPENDIX III

UNITED STATES-PEOPLE'S REPUBLIC OF CHINA TRADE STATISTICS,

10 LEADING UNITED STATES EXPORTS TO THE PEOPLE'S REPUBLIC OF CHINA, 1974

[By 7-digit schedule B categoryl

Percent of
Amount all exports

Wheat, unmilled, except relief -$234, 014, 893 28. 5
Cotton upland, 1-in to 1J--n- 157, 411, 015 19.2
Soybeans . 140,482,966 17.1Corn, anmilled, escept seed and popcorn-140, 482, 966 171.------ ----- ----- 95,671,435 11.4Aircraft, passenger carrying, commercial, 33,000 lbs and over-33, 695,195 4.1Aircraft, passenger, transport 33.000 lbs and over -16,179, 200 2.0Cotton, upland I '4-in------------and--over--- 15, 226, 079 1.9
Cotton, upland, undter li 'ncr ~P except-1heets~~ ~~~~~~~~~----------------- - 2, 963, 345 1.6No eavy metal steel scrap except sheets ------------------- 9,044,207 1.1
Tallow, inedible -7, 538, 854 .9

Total, leading 10 exports -722, 227,189 88.0
Total, all exports -820, 479, 497 100.0

10 LEADING UNITED STATES IMPORTS FROM THE PEOPLE'S REPUBLIC OF CHINA, 1974

[By 7-digit TSUSA category]

Piece shirting n.e.s. white cotton, not fancy, bleached or colored -$11, 364, 491 9. 9
Tin other than alloys, unwrought - . 9, 395, 564 8. 2
Rosin, nonspecified ------------------------------------- 7, 876, 325 6.9Antiquesex nonspecified----------------------------- 6, 764,925 5.9
Bristles, crude or processed -5,925,012 5.2
Shrimps and prawns, shell on --- ------ 5,269,761 4.6ABC sheeting, white cotton, not fancy, bleached or colored, ordinary--------- 4,314,100 3.8
Silk, raw in skeins, etc., n.e.s -2,576,034 2.2
Cigarette, leaf, not stemmed Burley -- 2, 575, 776 2. 2Twill n.e.s. white cotton, not fancy, bleached or colored, ordinary- 2,490,902 2.2

Total, leading 10 imports - 58, 552, 890 51.1Total, all imports -114, 689, 406 100.0

' Reproduced by permission, from the U.S. China Business Review, vol. 2, No. 2, March-April 1975, p. 19, published by
National Council for United States-China Trade.

REVISED SINO-AMERICAN TRADE FIGURES, 1971-74

[In millions of dollars[

Percent Percent Percent
1971 1972 change 1973 change 1974 change

U.S. exports - 0 63.5 1739.7 1, 064.9 ' 820. 5 10. 7
U.S. imports 4.9 32.4 561.2 63.9 97.2 114.7 79. 5

Total- 4.9 95.9 1, 857.1 803.6 738.0 935.2 16. 2

'Includes $50,600,000 worth of cotton transshipped through Canada.
' Includes $11,700,000 worth of soybeans transshipped through Canada.
Source: NCUSCT based on East-West Trade Bureau Data.



SINO-JAPANESE COMMERCIAL RELATIONS*

By YOUNG C. KIMI

I. OVERVIEFW

Japan has become the People's Republic of China's leading trade
partner, accounting for about 20 percent of the PRC's foreign trade
turnover in recent years. A unique set of economic and political fac-
tors has facilitated a rapid expansion of Sino-Japanese trade in the
1960's and 1970's. First, there is a substantial degree of complemen-
tarity between the two economies. Japan is heavily dependent on im-
ports of raw materials to fuel its modern industrial economy, and
Japanese industrial leaders consider the PRC a logical supplier of
some of their needs. At the same time, foreign trade planners in the
PRC have placed a high priority on imports of the kinds of machin-
ery and equipment and industrial manufactures which Japan has
the capacity to export. The short, relatively cheap -water transport
between Japan and China makes the trading relationship especially
attractive for exchange of goods in which transport costs represent
a large share of the final price. Long water and rail transport to alter-
native markets in Western Europe and North America involve sub-
stantially high transport costs. Their economic complementarity and
their geographic proximity create an opportunity for a substantial
trade turnover benefiting both countries. The foreign trade potential
of certain key industrial sectors which are examined in this paper
will be a major determinant of the volume of future Sino-Japanese
trade.

Another kev determinant of the level of Sino-Japanese trade is the
political relationship between the two Lzovernments.1 To a much great-
er degree than other countries, the PRC's foreign trade has been
shaped by its general foreign policy objectives. Consequently, Sino-
Japanese commercial relations have been linked to the diplomatic
interactions of the four great powers in Asia-the PRC, Japan, the
Soviet Union, and the United States. For example, commercial rela-
tions have been a centerpiece of the efforts of the Chinese and Soviet
governments to win Japanese supnort for their respective positions
in the Sino-Soviet rivalry. In addition, the question of the status of
Taiwan has been a major limiting factor on the level of trade. The
progress achieved in expandinaL Jananese-PRC commercial relation
has been due in part to Japan's flexibility on the Taiwan issue.

*George D. Holliday assisted the author in drafting this report. The author is also
indebted to the editor of the compendium. John P. Hardt, for assistance In structuring the
paper. However, the author bears full responsibility for its contents.

l See John P. Hardt. George D. Holliday and Young C. Kim, Western Investment in
Communist Economies: A Selected Survey on Economic Interdependence. Prepared for the
U.S. Senate. Committee on Foreign Relations. Subcommittee on Multinational Corpora-
tions. 93d Congress, 2d sess., August 5, 1974. Washington, U.S. Government Printing Office,
pp. 51-55.
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The PRC's insistence on independence in its commerical relations
with other countries and self-reliance in its approach to economic
development has been an important limiting factor in the trade with
Japan. These guiding principles of the PRC's foreign trade have
restricted the use of the types of industrial cooperation that have
facilitated economic relations between other countries, including most
other Communist countries. Foreign investments, joint development
of resources and other devices for attracting foreign capital have been
prohibited. The PRC government has been cautious in its approach
to foreign credits, though they have become more acceptable in recent
years.

The strategy of independence and self-reliance has been shaped in
part by the unhappy past experience with involvement of foreign
powers in the Chinese economy. Foreign involvement in the pre-
Revolutionary Chinese economy is remembered as a means of foreign
exploitation and control. Japan's pre-World War II economic policy
toward China is a bitter memory for PRC leaders and undoubtedly
conditions their attitude toward Sino-Japanese commercial relations
today. The postwar economic ties to the Soviet Union, perceived by
the leadership to be an unequal relationship, has also helped to shape
the PRC's foreign economic policy.

This paper will examine the implications of each of these deter-
minants of Sino-Japanese commercial relations. The paper consists of
three sections. The first will deal with the basic principles of the
People's Republic of China's foreign trade. The second is devoted to
an examination of selected sectors of the Chinese, economv which
figure prominently in her trade with Japan. An attempt will be made
to review the state of those sectors and to examine their potentials for
Sino-Japanese trade. The third section will discuss major factors-
primarily noneconomic-which will condition Sino-Japanese trade
in the future.

This paper is intended to present-Japanese views on Sino-Japanese
commercial relations. It draws mainly on two sources of data: inter-
views with a number of Japanese specialists, conducted by the author
in December 1974, and Japanese-language publications. Of numerous
publications consulted, the author relies particularly heavily on a
series of excellent volumes prepared by the Japan-China Economic
Association. (Nitchu Keizai Kyokai), referenced at the end of the
chapter.

IL. BASIC PRINCIPLES OF CHINA'S FOREIGN TRADE

The foreign trade policy of China is fundamentally governed by
requirements for construction of a socialist economy. In the construc-
tion of socialism, the PRC has adhered to the principle of indepen-
dence and self-reliance. Self-reliance consists of carrying out socialist
construction by methodically and fully utilizing the country's own
material and human resources. This principle is not to be construed as
meaning a closed economy or a policy of self-sufficiency. Foreign trade
is said to be conducted in accordance with a national plan taking into
account tIhe principle of a balanced development of the national eco-
nomy, import demand, and export capability. The Chinese leadership
maintains that foreign trade must be based on the principle of equality
and mutual benefit: countries should exchange goods according to

51-174 0 -75 - 39
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their mutual needs and their production capabilities on the basis- of in-
ternational prices.

The foreign trade policy of the PRC is also shaped by, and grounded
in, foreign policy objectives. Foreign trade is considered one of the
most important means of promoting peaceful coexistence among coun-
tries with differing social systems. One of the PRC leadership's five
principles of peaceful coexistence (equality and mutual benefits) forms
a basis for PRC foreign trade policy. The principle of nonseparability
of politics and economics has been a characteristic of PRC foreign
trade.

The basic considerations shaping decisions on imports and exports
are:

(1) Imports are utilized for the purpose of meeting demand for in-
dustrial and agricultural production. Decisions on the type and quan-
tity of imports are influenced by financial resources, domestic demand,
ability to meet demand, and the desire to protect domestic industries.

(2) The PRC exports in order to pay for essential imports. Deci-
sions on the type and quantity of exports are influenced by export ca-
pacity, the principle of maintaining a balance between exports and im-
ports, the significance of the commodity to domestic production, and
the welfare of the people.

Foreign trade is intended to support independent efforts toward
economic development. It is not intended to '4imulate economic growth
nor to promote the development of the consumer goods industry.

The PRC attempts to achieve a balance in its foreign trade-both in
its bilateral accounts with individual countries and overall. However,
the development of imbalance in a given period is deemed normal and
unavoidable.

The PRC has consistently rejected the idea of joint development. De-
veloping resources jointly with a foreign country is viewed as a viola-
tion of the principle of self-reliance. In addition, acceptance of foreign
assistance risks placing the Chinese economy under foreign control.

In August 1972, a high-ranking trade official told a visiting Japanese
Mitsubishi delegation that the PRC would not allow foreign invest-
ment in China and that the PRC itself would not export capital to
foreign countries. He also made it clear that the PRC did not plan to
become a supplier of resources and did not intend to allow foreign
exploitation of their resources. Commenting on China's oil resources,
he added that China was prepared to export any surplus but that it
would not adopt a policy under which Japan could receive oil in pay-
ment for capital investments in the Chinese petroleum industry.2

The PRC until recently had avoided the use of foreign loans fearing
it would jeopardize their independence. Only recently has the PRC
begun to use some loans for imports. These loans are designated as
"deferred payments". The interest the PRC has been prepared to pay
is very low, never exceeding the level of 6 percent per annum. This
compels China's trade partners to seek government assistance in financ-
ing a large sale to China.

Another principle adhered to by the Chinese government is its re-
fusal to allow China to become a market for consumer goods. In view
of the principle that foreign trade is intended to develop domestic

2 Nitchu Keizal Kyokal, Nitchu Keizai Koryu no Kinen, 1974, pp. 103-104.
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agriculture and industry, the insignificance of imports of consumer
goods is to be expected. Grains are imported on a large scale, but few
other consumer goods are being imported. It is expected that the PRC
will continue to adhere to this principle for the foreseeable future.

The foreign trade policy of the PRC is in sharp contrast to that of
the Soviet Union. Both countries speak of the principle of equality and
mutual benefits, but fundamental differences exist. In theory, Soviet
foreign trade is based on the rational location of production facilities
and the efficient use of labor and material resources within the socialist
system. The Soviet Union promotes COMECON on the basis of an
international division of labor and specialization. In contrast, the PRC
advocates self-reliance. The PRC condemns the Soviet version of
economic cooperation as economic domination and the Soviet version of
internationalism as national egotism.

The Chinese claim that the Soviet Union is selling its products and
materials to COMECON countries at prices that are higher than inter-
national ones and obtaining goods from these countries at a low price
level. Under this system of double exploitation, Mongolia has been
turned into a "Soviet ranch," Bulgaria into a "Soviet orchard" and
Czechoslovakia into a "processing factory" attached to the Soviet
Union, and this process, it is claimed, results in deformed develop-
ment of the economies of these countries.

The PRC perceives the nature of trade between capitalist countries
as differing from trade between socialist countries. The former is
characterized as a "trade war," with each capitalist country seeking
monopolistic control of markets, supplies of raw materials, and labor.
The developing countries have thus been "stooges" in rivalries among
the major capitalist nations and have been subjected to exploitation.
Trade among socialist countries and the developing countries should
not be one of plunder and exploitation, but should be based on friend-
ship and mutual assistance. Soviet policy toward East European coun-
tries and the developing countries is also based on exploitation and in
no way differs from major capitalist countries, being based also on
exploitation. The Chinese maintain that the Soviet theory of "inter-
national division of labor" is the theoretical basis for perpetuating
an unequal foreign trade system.

The PRC maintains that any socialist nation must pursue self-
reliance. By doing so, the power of the entire socialist camp is strength-
ened. It holds that socialist construction based on self-reliance is a
concrete manifestation of proletarian internationalism. In the Chinese
view, self-reliance means the development of agriculture as a founda-
tion and industry as the guiding hand of the economy. This develop-
ment strategy, it is claimed, makes it unnecessary to plunder other
countries, since a country's agricultural products constitute the source
of wealth for socialist construction.

The Chinese emphasize that self-reliance is not meant to exclude
trade relations. Rather, they see it as a means of avoiding domination
by large foreign economic powers, while receiving the benefits of trade.
They place special emphasis on the importance of developing trade
relations among African and Asian countries.

The Soviets view the Chinese theory of self-reliance as a design to
create an Afro-Asian community led by the PRC. The slogan "self-
reliance," according to the Soviet view, would have a progressive mean-
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ing for the developing countries if it were interpreted from the position
of anti-imperialism. However, as interpreted by the Chinese, its conno-
tation is narrowly nationalistic, antisocialistic, and anti-Soviet.

How do the PRC leadership's basic principles of foreign trade affect
Chinese imports of technology and Chinese exports of resources such
as oil? The Chinese have explained the introduction of foreign equip-
ment and technology as a means of hastening self-reliance and social-
istic construction, since these items serve China's interests. Their view
is that self-reliance does not mean that the Chinese will not. be willing
to learn from advanced experience. They claim that it is necessary
to introduce foreign advanced technology to "a reasonable or proper
extent." However, they emphasize that one should not place "blind
faith" in foreign ideas and supplies, but should maintain "the right
guiding philosophy and scientific attitude." Thus, the important policy
question for the PRC's leaders is not whether foreign technology
should be imported, but how to select and use it to best meet their
domestic economic goals.

Despite the principle of nonexport of resources, the PRC has ex-
ported oil from the Taching fields to Japan. The PRC principle that
it will not become a supplier of resources does not completely preclude
exports of resources. Based on conversations with the Chinese authori-
ties, the Japanese Government has received the following impressions:

(1) The PRC will independently develop resources needed for its
own economic development.
* (2) If China acquires the capacity for supply, as a result of develop-

ment, it is prepared to supply foreign countries, including Japan.
(3) Although it vill not accept joint development, China will import

superior foreign technology, in order to develop its resources.
Japanese business circles believe that the PRC leaders have made a

decision to become a stable supplier of oil to Japan, as long as the PRC
has an exportable surplus and political relations between the two
countries remain friendly.

III. POTENTIAL TRADE IN SELECTED ECONOMIC SECTORS

Petroleum Exploration and Production 3

With China apparently taking the initiative, a contract was signed
on April 10, 1973 providing for the export of 1 million tons of Chinese
crude oil to Japan. The contract specified crude oil produced in
Taching which is similar in quality to Minas crude produced in Indo-
nesia. The low-sulfur content of this crude oil is its outstanding
feature.

In November 1971, Chou En-lai reportedly suggested to a visiting
Japanese economic delegation that Japan, deficient in resources, would
benefit by relying on China rather than the "undependable" Soviet
TUnion.4 A member of another Japanese economic mission visiting
China in August 1972 asked Chou En-lai specifically about the possi
bility of China exporting crude oil to Japan. The Japanese were
officially notified in the fall of 1972 that China was prepared to export
crude oil to Japan. An Asahi correspondent in Peking reported on

a Cf. Bobby 'A. Williams, "The Chinese Petroleum Industry: Growth and Prospects,"above.
'Nitchu Keizat Kyokal, Nitchu Keizai Koryu no Genjo to Tembo, 1974, p. 284.
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December 30, 1973 that, according to a Chinese source, China's oil out-
put had considerably increased and she could export 5 million tons
of crude annually to Japan if sufficient pipes and port facilities were
ready.

The Japanese have shown intense interest in the prospect of im-
porting Chinese crude oil. The oil crisis in the fall of 1973 accentuated
Japan's sensitivity to the needs for diversification of sources for crude
oil supply. Since the normalization of relations between the countries
occurred in September 1972, Japan's expectation for Chinese crude
oil have intensified. Over the short term, the amount of Chinese crude
oil available to Japan will be heavily influenced by political con-
siderations. In the long run, China's policy on exporting crude oil
supply will be shaped by her reserves and production and transporta-
tion capacities. The prospects for China becoming a long-term and
stable supply source are assessed below.

Of the many estimates available on China's oil reserves, some are
particularly noteworthy. The last official figures made available by
China in 1966 indicate that Chinese reserves of class A and B crude
amounted to 1 billion tons, and class C reserves were set at 6 billion
tons. More recently (1968), A. A. Meyerhoff estimates that China has
a potential 780 million tons for crude for "probable ultimate recovery
from known fields" and 2.7 billion tons of "total proved, plus probable,
plus potential." He estimates that China is capable of producing 135
million tons annually for 20 years. This estimate is conservative, as it
has not taJken into account future inland and offshore field explora-
tions. One Japanese estimate of the Pohai area offshore reserve, which
is now bbing explored, is 9 billion tons.5

Since the Chinese government has not released systematic data
since 1960, varying estimates are available on its total crude produc-
tion. Estimates for 1973 production ranged from 35 million to 40 mil-
lion tons. On January 4, 1974, Chou En-lai told Ohira, then the
Japanese Foreign Minister, that China's annual production of crude
-was 50 million tons.6 Japanese estimates for 1974 and 1975 are 60 mil-
lion and 70 million tons, respectively.

It is generally believed that China's refining capacity is limited
in relation to her output, but a Japanese source rejects this view,
estimating that by 1972 China had acquired a refining capacity of 40
to 50 million tons. Most Japanese observers estimate Chinese refining
capacity to be between 30 and 40 million tons.

The Japanese duly noted a recent article in People's Daily (Janu-
ary 3, 1974) in which China claimed to be rich in oil resources. The
Chinese article claimed that many oilfields had been uncovered dur-
ing that past 10 years, that the prospect for seabed oilfields on the
continental shelf were good.

The Japanese are impressed with the enthusiasm the Chinese show
regarding the exploration of oil resources on the continental shelf.
They believe that the Chinese will attempt to export a large quantity
of crude oil to compensate for the trade deficit incurred due to the im-
port of a large number of whole plants. The Japanese are convinced
that China would increase the volume of crude exports if serious trans-
portation problems could be overcome. Current port facilities are in-

6 Ibid., p. 287.
6 bid., p. 295.
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adequate, requiring the use of less than 20,000-ton tankers. Pipelines
are also inadequate. The Chinese have been making every effort to ex-
pand port facilities and to build new pipelines. Japan has provided ma-
chinery and equipment for pipeline construction and sold about 70
vessels (40 billion yen) to China for expansion of port facilities.
China has rejected several inquiries and proposals by the Japanese
concerning joint development of offshore oil resources in Pohai and
in the East China Sea, adhering to a policy of self-reliance.

The Japanese expect the PRC to intensify its "oil diplomacy" in an
effort to offset the influence which the Soviet Union might gain if pro-
spective contracts for the export of large amounts of Siberian oil to
Japan are concluded. However. Chinese domestic needs might create
a major constraint on China's ability to export. The Japanese believe
that the large number of petrochemical plants purchased by China in
recent years will increase rapidly domestic needs for oil.

Another constraint on exports might be shortfalls in domestic pro-
duction of vital inputs for the oil idustry. For example, expansion of
oil production is heavily dependent on increasing iron and steel im-
ports. Iron and steel are needed for oil exploration equipment, pipes,
and other transportation equipment, and storage facilities. Thus, a
comparison of the growth rates of the iron and steel industry and the
oil industry is indicative of some of the problems China faces in ex-
panding output. In the past, the Chinese Government indicated that
it planned to expand crude steel production and crude oil production
at the same rate. Howvever, oil production grew twice as fast as steel
production in 1973.' This suggests the possible development of a bot-
tleneck which, if not met by imports, could reduce the growth in oil
production.
* The Japanese are nonetheless optimistic about future Chinese oil pro-
duction. One estimate is that production might exceed 450 million tons
by 1990, making China one of the five major oil-producing nations
(along with Saudi Arabia, Iran, the United States, and the Soviet
Union.) 8 This projection is based on the following factors:

(1) Availability of resources. Based on resources discovered by the
end of 1973 alone, China appears to have sufficient resources for ex-
ploitation through the mid-1980's.

(2) Problems in oilfield construction. The rate of development of
oilfields in the Pohai Bay would affect the estimate. However, oil
reserves are found in shallow water (less than 20 meters), and China
is expected to maintain the current. exploitation rate of approximately
one-half of the inland fields.

(3) Problems of technology. China is capable of importing the
technology needed to overcome problems related to offshore drilling.

(4) Capital. Total expenses required for 15 years are estimated
at around $15 billion. An annual investment of $1 billion would not
pose a major impediment.

(5) Problems of related facilities. The problem of increasing all
the related facilities (in the range of 16 percent annually) would be
the greatest obstacle. This factor. however, would depend on the level
of exports. If 30 percent of production is exported, for example, re-
lated facilities would have to be expanded by 5.3 times in 15 years.

'Ibid., pp. 306-309.
Chugoku Keizai Kenkyu Geppo, September 1974, pp. 12-14.
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Most observers believe that only 10 percent of production is likely
to be exported.

The primary concern for Japanese analysts is naturally the amount
of oil which China can export to Japan in the future. There are
widely varying estimates. China's exportable surplus from the
Taching fields alone, which are approaching their final output target
of 30 million tons a year, is expected to be 10 million tons. One Japa-
nese estimate puts total 1978 Chinese production at 150 million tons,
allowing possible exports to Japan of 25 million tons.9 Chinese of-
ficials have apparently encouraged such speculation. One Chinese
official is reported to have intimated that exports to Japan should be
increased to 30 million tons when Chinese output reaches 100 million
tons.

Future exports to Japan will depend on a number of variables
which are difficult to predict. However, the Japanese believe that
there is a compelling logic for China to allocate a large proportion
of future production to export. Oil exports will be an increasingly
important tool for Chinese leaders to achieve their political and diplo-
matic goals. To make it an effective tool in its foreign policy toward
Japan, a considerable increase would be necessary. Moreover, oil
represents China's most valuable means of earning sufficient hard
currency to pay for needed imports of food grains and high tech-
nology machinery and equipment. If the PRC's exports reach the
levels predicted by some Japanese sources, they could earn the fol-
lowing amounts (at $12.85 per barrel) in future years:

Billions
1978-45 million tons------------------------------------------------- $4
1985-100 million tons------------------------------------------------ 9
1988-135 million tons------------------------------------------------ 12

Chinese oil exports to Japan have already had a significant impact
on the volume and structure of their bilateral trade. Recently, oil ex-
ports have expanded rapidly, while traditional exports have declined.
Preliminarv estimates for 1974 indicated that Chinese exports to Ja-
pan would increase by 47 percent over the previous year and that 90
percent of the increment would be due to growth in oil exports. Oil
exports were expected to account for 30 percent of the PRC's exports
to Japan in 1974 and over 50 percent in 1975.

The Iron anid Steel lIndustry 10

Chinese steel production was 21 million tons for 1971 and 23 million
tons for 1972. The figure for 1973 is estimated to be 25-26 million tons.
In recent years, China has depended on iron and steel imports for 12
to 13 percent of its consumption. China ranks seventh among steel-
producing nations.

Proven resources of iron ore and coal have considerably increased
and the estimate of iron ore resources now range from 12 billion to 36
billion tons. Chinese production for 1970 was 24 million tons, making
China the fifth largest producer in the world. In terms of coal re-
serves (including "estimated reserves") China ranks third and is esti-
mated to have about 11/2 trillion tons.

9 Nitchu Kelzal Kyokal, Chugoku no Sangyo Kozo, 1974. p. 305.
10 Cf. Alfred H. Usack, Jr. and James D. Egan, "China's Iron and Steel Industry," above.
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Per capita consumption constitutes only about one-tenth of that ofthe United States, Japan, or the Soviet Union, suggesting a vast po-tential demand. Some estimates of China's projected demands forcrude steel for 1980 are available. Assuming an 8-percent growth ratein national income, Chinese demand would approach 61.6 million tons.
The amount would reach the level of 75.1 million tons if a 10-percent
growth rate is assumed.

As to China's supply capacity, crude steel production in 1980 wouldreach 39 million tons if an annual increment of 2 million tons is as-sumed. This would create an enormous dependence on imports, rang-
ing from 22.6 million to 35.1 million, constituting 36.7 percent and 48percent respectively, of total consumption. These figures would prob-
ably be unacceptable for China, in view of the leadership's desire toreduce dependence on foreign economic powers. Thus, Japanese ob-servers expect China to limit its imports to 15-20 percent of itsconsumption.

Iron and steel accounts for 15 percent of China's total imports andranks among the most important import items, along with machinery
and chemicals. China is the eighth largest importer of steel. import-
ing 2.27 million tons in 1972. Of the total world trade in steel (95 mil-
lion tons). Chinese imports constituted 2.4 percent in 1972. Iron andsteel imports from Japan have consistently accounted for over 60percent of China's total iron and steel imports. Given the competitive-
ness of Japan's steel industry and the export capacity of other steel-producing nations, Japan's dominant share of China's market willundoubtedly continue.

Since 1968 Japan has exported over 1 million tons of iron and steelannually and China is Japan's second largest customer (the UnitedStates is the largest). Japan exported 1.4 million tons in 1972-7-8
percent of its total steel exports. Iron and steel account for over 40percent of Japan's total exports to China, being the single largest ex-port item. Thus, China is an important and stable market for theJapanese iron and steel industry.

The large volume of Sino-Japanese trade in iron and steel can beascribed to several factors: the coincidence of China's increased de-
mands and Japan's production capacity; geographical proximity,
the quality of Japanese product: Japan's reputation for making
deliveries on time; and a relatively low price.

Apart from the question of China's continued demands. there issome question regarding Japan's export capacity. Japan's steel pro-duction -will face numerous difficulties-envir onmental problems.
energy problems. labor problems-and may be unable to maintain
its high rate of growth. On the other hand, demands-both domesticand external-are expected to continue to be high. and it will be
difficult to meet these demands. Moreover. the Japanese are dissatisfied
that the price of steel bound for China has always been lower than
that charged for steel export to other areas. Japan hopes to adjust
this disparity.

Japan's annual steel production is about to reach 120 million tons.As many countries move toward self-sufficiency in iron and steel pro-
duction, the role of Japan will tend to change from that of supplier
to one of a provider of technical assistance. However, for the presenttime, Japan will continue its role as a major supplier. According to one
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estimate, Japan's production of crude steel will reach 145-155 million
tons in 1977.11

A few observations are in order regarding Japan's imports of iron
ore and coal from China. Prior to World War II, Japan had long
depended on China for iron ore and coal. Japan's resumption of
imports of coal began on a very small scale in 1947 but again were
interrupted by the outbreak of the Korean War. The resumption of
Sino-Japanese trade saw a graduate increment in Japanese imports
of raw materials for steel, and a long-term contract was concluded
in February 1958. Trade was again interrupted from May 1958 until
1960. In the latter years, Japanese "friendly firms" began a modest
level of trade with the PRC. The conclusion of a long-term agreement
in 1962 further expanded the volume of trade, but Japan's imports of
steel-related raw materials showed only a marginal increase.

Japan's imports of Chinese coal ended in 1968, and imports of iron
ore ceased in 1969. Japanese imports of other raw materials related to
steel production for the year 1972 constituted only 3 percent of her
total imports from China. From China's viewpoint, the amount com-
prised only 0.5 percent of total exports. The following reasons are
cited by Japanese specialists to explain the low level of China's exports
of these raw materials:

(1) China's policy regarding the relative priority between industry
and agriculture has fluctuated.

(2) Allocation of machinery and goods necessary for mining
was not sufficient to promote adequate development of industrial
materials.

(3) Domestic demand leaves little for export.
(4) The Cultural Revolution severely disrupted some economic

sectors, especially transportation.
(5) The PRC leadership has shown a desire to protect its resources

and has adopted a cautious attitude toward exporting them. The
Japanese see some indication of change in this aspect of Chinese
policy.

Chinese sources indicate that iron ore reserves as of 1958 were 36
billion tons. China's iron ore is lower in quality (30-40 percent in
iron content) than the iron ore Japan is currently importing from
other countries. The low quality does not constitute a major impedi-
ment to Sino-Japanese trade, since technical methods for rectifying
low-quality ore are available. Transportation poses a more serious
problem. The long distance to the coast is compounded by inadequate
port facilities which require the use of small vessels (under 10,000
tons), thus increasing transportation costs. China's decision to export
iron ore would necessitate the construction of port facilities capable
of handling vessels of 30,000-50,000 tons. It remains questionable,
however, whether Chinese industry can produce an exportable surplus
in the foreseeable future. Thus, Japan's long-term demand is likely
to be met by sources other than China.

Chinese authorities announced in 1958 that its coal reserves were
estimated to be 11/2 trillion tons. Since the Revolution, the coal mining
industry has made steady progress, but a deficiency in coal has been
conspicuous since the latter half of the 1950's. This is due largely to

"Nitchu.Keizal Kyokal, Nitchu Keizai Koryu no Genjo to Tembo, 1974, p. 347.
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China's dependence on coal for 90 percent of its primary energy.
There has been an expansion of coal consumption in various indus-
tries, as well as an increased demand in the rural villages. China's
official position is that it has no export capacity, and that the coal
mining industry is undergoing reconstruction. The level of coal pro-
duction has risen sharply since 1970, exceeding 500 million tons in
1972.

China's coking coal has a high content of ash, sulfur, and water
and is inferior to the type of coal Japan has been importing from
other countries. In addition to China's lack of an exportable surplus
at this time, the Japanese identify the low quality of Chinese coal
and high transportation costs as major barriers to a resumption of
Japanese imports.

Japanese demand for coal is currently being met by sources other
than China. However, the Japanese consider it feasible that China
could develop an exportable surplus and overcome the problems related
to transportation of coal. Thus, they see China as a possible future
source for coal.

Chinese reserves of fluorite constitute 5.8 percent of world reserves
and its output constitutes 6.5 percent of total world output. China
exports 50 percent of its total output, and half of the exports are
destined for Japan. After the cessation of iron ore and coal imports
from China, fluorite has been the most important item sustaining
a link between China and Japan's steel industry. Fluorite is an essen-
tial item for such industries as iron and steel, aluminum, and cement
and is a scarce world resource. Hence, Japan will continue to depend
on China for a considerable quantity of fluorite in the future.

Chemicad8

The pattern of China's trade in chemicals in recent vears shows
that imports exceed exports by a ratio of 3 to 1-a pattern character-
istic of developing nations.

China's exports of chemicals to OECD countries increased from $38
million in 1967 to $62 million in 1970 (cif). Japan received 37 percent
of China's exports in 1970. China's imports from these OECD coun-
tries (f.o.b.) increased to $256 mililon in 1971 from $223 million in
1967. China's imports from Japan and West Germany increased dur-
ing 1967-70, but imports from other countries decreased. China has
declined as a market for chemicals from OECD countries as a whole.
China's exports of chemicals constituted 5 percent of her total exports.
While socialist countries received decreasing amounts, OECD coun-
tries received an increasing proportion of Chinese chemical exports.
Japan's increased share is particularly noteworthy: it amounted to
23 percent of the total OECD share in 1967 and 37 percent in 1970.

Of Chinese chemical exports to Japan, rosin is the principal com-
modity. Japan's exports of chemicals to China amounted to 57.4 billion
yen and 61.3 billion yen in 1971 and 1972 respectively. In terms of
composition, chemical fertilizer accounts for over 60 percent of the
chemicals. Japan's export of chemicals to China constituted 28.5 per-
cent, 32 percent, and 21 percent of its total exports to China in 1971,
1972, and 1973 respectively. After iron and steel, chemicals are the
major Japanese exports to China.
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China imports far more chemicals than it exports. Imported chem-
icals are primarily industrial commodities, whereas most of China's
chemical exports are natural products. 97 percent of its imports come
from nonsocialist countries.

Although the technological level of the Chinese chemical industry
is currently very low, the Japanese believe that it will improve rapidly
in terms of quality and volume of output. China has sufficient labor
and raw material inputs and lacks only modern machinery and equip-
ment. The PRC leadership is attempting to remedy this deficiency by
importing Western technology, including whole plants. Most Japanese
observers believe that China will move rapidly toward self-sufficiency
in chemicals and that Japan will have to find alternative markets for
its chemical exports.

Since the normalization of Sino-Japanese relations, Japan has been
a major supplier of chemical plants to China. China has purchased
plants for production of a wide variety of chemicals, with special em-
phasis on synthetic fibers and chemical fertilizers. The Japanese note
that the rapid introduction of a series of chemical plants has created
an imbalance in the level of technology between the modern plants
and complementary industries. They believe that the Chinese will
have serious problems in adopting the new chemical technologies to
other parts of the economy.

The Chinese leadership's interest in chemical fertilizer plants is
not surprising in view of the dominance of agriculture in the Chinese
economy. About 80 percent of the population is engaged in agricul-
ture. While production of food for China's huge population is the
main task of the agricultural sector, it also produces about 70 percent
of the raw material inputs for light industry. Agricultural products
also comprise 70-80 percent of China's exports. Increases in agricul-
tural output depend on increases in land productivity through in-
creased mechanization and increased use of fertilizer.

Stability and self-sufficiency in food production has received the
highest priority of Chinese economic planners, and consequently they
have allocated substantial capital investments to chemical fertilizer
production. Relatively large-scale plants were constructed during the
First Five-Year Plan (1953-57), mostly with Soviet technical assist-
ance. Beginning in 1958, small-scale plants were constructed by
Chinese technicians. Imports of ammonia and urea plants from the
West occurred during 1963-65. The import of plants practically ceased
during the Cultural Revolution, but resumed in the fall of 1972.

The resumption of imports of fertilizer plants was necessitated by
China's inability to produce enough fertilizers for its agricultural
sector. Chou En-lai told Edgar Snow that China produced 14 million
tons of nitrogen fertilizer in 1970.1 Subsequently, the Chinese Govern-
ment announced increases of 20.2 percent and 18 percent in 1971 and
1972 respectively, indicating a total production of 19.8 million tons
for 1972. A Japanese source gives a lower estimate of 18.6 million tons
of nitrogen fertilizer for 1972.'3 China is the fourth largest producer
of nitrogen fertilizer in the world, following the United States, the
Soviet Union, and Japan.

Despite large investments, China has been able to meet its domes-
tic needs. According to estimates by the Food and Agriculture Orga-

12 Nitchu Keizat Kyokal, Nitchu Keizat Koryu no Genjo to Tembo, 1974, p. 248.
Ibfd., pp. 248-249.
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nization, China's consumption of fertilizer in 1971-72 was 3.3 million
tons of nitrogen, 690,000 nitrogen tons of superphosphate, and 143,000
tons of kalifertilizer. 1972 consumption represented an increase of 2.5
times in 6 years. Still, the amount of nitrogen fertilizer applied per
hectare in China was only one-sixth the amount used in Japan.

To meet its deficiency in fertilizers, China has restored to large-scale
imports. In 1972 it was the largest importer of nitrogen fertilizers in
the world, accounting for 22 percent of total world trade. Japan is the
primary source for China's fertilizer imports, providing 79 percent
in 1972.

Japan is a natural source for China's imports. Japan's rapidly ex-
panding fertilizer production has outstripped domestic demand. Ex-
ports accounted for 50 percent of 1966-67 output and 70 percent of
1972-73 output. Most of Japan's fertilizer is destined for Asian coun-
tries with a large proportion going to China (65 percent in 1972-73).
The degree of Japan's dependency on China as a market for its fer-
tilizer exports was accentuated when Taiwan and South Korea became
self-sufficient in nitrogen fertilizer. Japan's exports to China in 1970
was-5.47 million tons and in 1971 5.38 million tons. The figures for
1972 and 1973 were 4.18 and 3.8 million tons respectively. The decline
since 1972 was due to a sudden increase in domestic demand.

A number of factors have contributed to China's desire to import
fertilizer plants. The import of whole plants is more in keeping with
China's policy of self-sufficiency. The PRC leadership appears to be-
lieve that it is unsafe to depend on foreign suppliers of such an essen-
tial commodity. That belief was undoubtedly confirmed by a world-
wide shortage of chemicals in 1973, during which China was unable to
obtain the required amount of fertilizer. Moreover, sharp price in-
creases resulted in increased expenditures of scarce hard currency
reserves and probably had a negative impact on domestic economic
planning.

China's reliance on Japan as a supplier of fertilizer plants is prob-
ably a result of both economic and political factors. (1) Normalization
of relations between the two countries has provided a political environ-
ment conducive to a long-term, stable development of Sino-Japanese
trade. (2) Following normalization, export-import bank financing
has become possible. Moreover, Japanepe firms have taken a positive
attitude toward Sino-Japanese trade. Their view is that, even though
trade with China may not be very attractive or lucrative at present,
cordial relations with the PRC will -erve their long-term interests.
(3) From the Chinese viewpoint. such factors as low transportation
costs, the level of Japanese technology, and political considerations ap-
pear to have been involved.

Textile Indugtry

The textile industry is the most important export industry for
China. However, the level of domestic nroduction is not adeonate to
meet internal demand. Per canita fiber consumption is 2.1 kilograms
per year, about one-third of the world's average. Cotton cloth is still
rationed in China, with a per canita ratio of about 6 to 9 meters Der
year. Japanese observers believe that there is litttle prosnect of China
achieving self-sufficiency in cotton- in the near future. China's depend-
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ence. on imports of cotton increased from 3.7 percent to 8.4 percent
of total domestic consumption between 1968-69 and 1971-72. Be-
cause of poor weather conditions, 19.5 percent of China's cotton con-
sumption was imported in 1972-73.

Cotton accounts for over 80 percent of total Chinese textile produc-
tion, with 90. percent of production allocated for domestic purposes.
Synthetic fiber production has been increasing rapidly since 1960, but
it constitutes only about 10 percent of total textile production. Total
synthetic fiber production was 154.5. million pounds in 1972, and is
expected to increase rapidly. However, synthetics will continue to be
a small part of total textile production.

In 1970, textiles accounted for 29 percent of China's foreign trade
turnover. Exports of textile products (including clothing) totaled
$495 million-about 60 percent of total industrial goods exported in
that year; 33.8 percent of Chinese textile exports in 1970 went to
Western industrial countries, 29.6 percent to Communist countries,
and 27.8 percent to developing countries. Japan was-the largest market,
accounting for 10.5 percent of Chinese textile exports. Most of China's
textile imports in 1970 came from the developing countries (60.9 per-
cent) and the industrial West (38.5 percent). Japan with 14.4 percent,
was the largest supplier of textiles to China.

While Japan still has a surplus in its overall trade with China-
$67 million in 1973-the surplus is declining, largely because of in-
creasing imports of Chinese textiles. China exported $93 million of
textiles to Japan in 1971, $198 million in 1972, and $430 milllion in
1973. Textiles accounted for a large proportion of China's exports to
Japan in each year: 28.9 percent in 1971, 40.3 percent in 1972, and 44.1
percent in 1973.

IV. PROSPECTS FOR SINo-JAPANEsE MRADE

The establishment of diplomatic relations between Japan and the
PRC in September 1972 provided the political basis. for expansion of
commercial relations. It was followed, in January 1974, by a bilateral
trade agreement, which represented a concrete manifestation of the
spirit of the Japan-China Joint Communique of 1972. The trade a eree-
ment resolved a number of legal and practical problems in Sino-
Japanese commercial relations. It provided for reciprocal extension
of most-favored-nation treatment in matter of tariffs, domestic taxes,
and fees. It also set guidelines for payments in trade transactions:
yen, ren min bi, or any convertible currency agreed to by both coun-
tries -may be used. Other important provisions call for promotion of
technical exchanges and holding of trade fairs.

There were some notable omissions in the trade agreement. To the
disappointment of the Japanese side, no provision is made on the entry
of Japanese businessmen into China .and their legal status while re-
siding in China. Nor is any provision -made for protection of indus-
trial ownership rights. The concept of a patent, for example, is alien
to the Chinese. The Chinese maintain that technology; whether in-
vented in China or imported from abroad, belongs to the people and,
thus. must not be restricted. Japanese businessmen have reported great
difficulty in making, the Chinese understand the various restrictions
related to patents. However, they have succeeded in inserting into in-
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dividual contracts a stipulation that certain technical information
should not be transferred to third parties. Another unresolved prob-
lem is pricing. While the trade agreement provides generally for trade
based on equality and mutual benefit and proper international prices,
it offers no specific guidelines.

The Japanese Ministry of International Trade and Industry esti-
mated in June 197'2 that by 1980 China' total foreign trade turnover
would reach $12 billion and Sino-Japanese trade would reach $3.2
billion.'4 After the rapid increase in Sino-Japanese trade in 1973,
many Japanese observers believe that the 1980 total will be much
higher than estimated. In speculating on the future of Sino-Japanese
trade, the Japanese stress the importance of a number of economic
and political variables.

Sino-Japanese Diplomatic Relations

Generally speaking, the state of bilateral political relations is and
is expected to remain in the near future conducive to an expansion
of commercial relations. The establishment of diplomatic relations,
followed by agreements on trade, maritime transportation, and avia-
tion, are considered indicative of a long-term trend of improving re-
lations. While conclusion of a treaty of peace and amity will not mate-
rialize as easily, the existing political arrangements between the two
countries provide an adequate framework for expanding commercial
relations.

Interaction of Four Major Powers

The diplomatic interaction of the United States, the Soviet Union,
the PRC, and Japan are expected to continue to provide incentives
for the Chinese and Japanese, Governments to increase the level of
economic interchange. The prospect of increasing deliveries of Chinese
oil to Japan is illustrative of the political implications of expanding
commercial relations.

The course of United States-Soviet relations is a key element in this
interaction. Recent restrictions on U.S. Export-Import Bank loans to
the Soviet Union, for example, make Japan's participation in major
joint projects for development of Siberian raw materials difficult and
unlikely. The reduced likeli1-'>. of Japan's massive involvement in
Siberian projects, in turn,, will probably influence Sino-Japanese eco-
nomic relations. though it is uncertain whether this development will
tend to increase or decrease the volume of commercial exchanges. On
the one hand, if prospective Japanese-Soviet joint projects do not
materialize, the Japanese might be reluctant to risk developing closer
ties to the PRC, for fear of antagonizing the Soviet leadership. Like-
wise, the PIRC leadership might have a reduced incentive to expand
economic relations with Japan. On the other hand, the effect could be
just the opposite. Japan's need for raw materials might make the lead-
ership more inclined to strengthen economic ties to China, while the
Chinese leadership might deem it necessary to cultivate those ties in
order to convince the Japanese that Japan's future interests lie in
avoiding dependence on the Soviet Union. On balance, it seems likely
that reduced Japanese prospects in Siberia will tend to stimulate its
commercial relations with the PRC.

"Nitchu Kelzal Kyokat, Yitvh u Keizai Koryu no Rinem, 1974, pp. 170-171.
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Balance of Trade

The large Japanese surpluses in trade with China appear to be
diminishing. 1973 trade showed a rough balance, and some Japanese
observers believe that the trade balance might shift in China's favor in
a few years. Given the Chinese leadership's penchant for balancing
its trade on a bilateral basis, the new trend augurs well for a further
expansion of trade.

Econoimiac Complementarity

The complementary structures of the Chinese and Japanese econ-
omies offer a great potential for mutually beneficial trade. The Japa-

nese attach particular significance to the fact that commercial exchanges
are taking place in a wide range of economic activities. Most major
Japanese firms are becoming involved in the China trade.

Price8

Disagreements over prices for manufactured goods and raw mate-
rials have tended to impede the expansion of commercial relations.
While this problem is not unique to Sino-Japanese trade, Japanese
businessmen have expressed particular concern about its effect on their
trade with China.

Taiwavn

While the normalization of Sino-Japanese relations provides a polit-
ical basis for expanded commercial relations. the issue of Japanese
relations with Taiwan will have an important bearing. Japan's dip-
lomatic relations with Taiwan were severed in September 1972. while
commercial relations continued. The important issue in the future is
not Japan's commercial relations with Taiwan, which the PRC con-
dones, but the Japanese Government's political relations with Taiwan.
Even in the absence of formal diplomatic relations, there is a range of
policies and actions that the Japanese Government may follow in de-
ference to the Government of Taiwan that might impede further im-
provement in relations between Japan and the PRC.

For example, great political significance was attached to Japanese
Foreign Minister Masayoshi Ohira's announcemuent that the Nation-
alist Chinese, flag emblem on Taiwan's China Airlines planes would no
longer be considered as a "national flag." While the Japanese Govern-
ment is unlikely to reverse this position, it could move toward an agree-
nient to reestabjish civil aviation ties to Taiwan. a mtove which seems
certain to antagonize the PRC leadership. In general, any irnit)t -e by
the Japanese Government that might be construed as supportive of
Nationalist Chinese sovereignty will have a negative effect on Japa-
nese-PRC comnmerical relations.

The factional composition of the Japanese Liberal Democratic
Party will be a key determinant of foreign policy initiatives toward
Taiwan and the PRC. To the extent that the pro-Taiwan forces in
the ruling party and in other politically significant groups are suc-
cessful in improving Japanese-Taiwan political relations, Jrapan's
commercial relations with the PRC might be adversely affected. Thus,
despite the rupture of her diplomatic relations with Taiwan, the so-
called Taiwan issue will continue to affect Japan's relations with
Peking.
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I. INTRODUCTION

In quantitative terms the People's Republic of China (PRC),
despite its large size, is not a major trading nation. Chinese exports
lever exceeded 2 percent of world exports. The ratio of total trade

to China's gross national product is about 5 to 6 percent. In terms of
trade per head of population, the value for China is some $14, one
of the lowest in the world for any major nation. In spite of the small-
ness of its value, foreign trade is an important policy instrument used
by the PRC for the pursuit of her overall political and economic
goals. Being a state monopoly within the Chinese command economy,
foreign trade has become a significant ingredient in China's develop-
ment program to transform itself into a modern industrial state. Spe-
cifically, foreign trade in China has played the following roles.

Foreign trade has constituted for China an important means of
facilitating and accelerating modernization. China does not have all
the facilities to produce the wide variety of machinery and equipment
needed for modernization. Some industrial materials were either not
available in China, or available only in insufficient quantities. Foreign
trade helps provide the necessary capital goods. Imports of these

*I am grateful to R. E. Batsavage, David Denny, and Helen Raffel for reading themanuscript and making valuable suggestions for improvement.
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goods, moreover, have given China an important channel of access
to modern technological know-how. The importation of specialized
machineries and complete plants, some of them installed by foreign
technicians, accelerate the process of technological diffusion.

Foreign trade has also provided a means of compensating for short-
falls in domestic production. The importation of agricultural products
from the West since 1961 is a case in point. In addition to economic
considerations, the conduct of foreign trade in the PRC has been
influenced by political and ideological factors. 1 Many examples can
be cited, the most notable one being the "lean-to-one-side" policy of
the 1950's and the subsequent decline of Chinese trade with the Soviet
Union and Eastern Europe following the Sino-Soviet rift.

This paper presents a general survey of the trend, commodity com-
position, and direction of PRC foreign trade in the past quarter
century with an emphasis on recent years. One major development in
recent PRC trade has been the resumption of commercial relations
with the United States in 1971 and a rapid expansion of bilateral
trade in subsequent years. United States-PRC trade, therefore, will be
treated in some length. Finally, the prospect for the expansion of
PRC trade in general. and with the United States in particular, will
be discussed through an examination of PRC economic and trade
policies and its specific policy toward imported technology and
equipment.

II. TRENDS IN PRC FOREIGN TRAuDE

Foreign trade data from Chinese sources are scanty. Onlv a small
number of figures of an aggregate nature were published in the 1950's,
and a few more, mostly percentages, in the early 1970's. Estimates of
PRC foreign trade. therefore, will have to be made from its trading
partners' statistics. Several estimates are available.2 This paper is
based on a. U.S. government estimate: its earlier series appeared in two
previous volumes on the. PRC economv submitted to the Joint Eco-
nomic Committee in 1967 and 1972, respectively.3

This estimate, like other independent estimates, provides data only
in current dollars. Since these data include price fluctuations, they do
not reflect truly trends and changes in commodity composition and
geographic direction. The problem becomes especially serious for the
data estimated for the earlv 1970's due to revaluation of world cur-
rencies and worldwide inflation. Without appropriate adjustments the
data would overstate greatly the year-to-year growth since 1970. It
would be ideal if the whole analysis could be based on detailed data

I Chinese economic planners In making a decision must consider not only both in rediate
and long-term economic advantages to be derived from It. but also its political and ideo-
logical Impacts. In dealing with trade matters, however. they tend to become flexible and
pragmatic. In some cases where ecsonomlc advantages are of overriding Importance. political
aaI lidvoblgldal conisiderations are waived aind the Clilneue show no hesltattor. In coming to
terms with realities.

2See Robert F. Dernberger. "Prospects for Trade between China aned the United States,"
In Alexinr.(er Ecksteiin (ed.). China Trade Prospec-ts and U.S. Policy, New York: Praceer
Pubiislers. 1971: Alexander Eckstein. Communist China's Economic Growtrth and Foreiqn
Trade. New York: icar(4raw-J llt Book Co., 19i6: and Feng-hwa Mall. The Foreiqn Trade
of Mainland China. Chicago and Newv York: Aldine-Atherton. 1971. There are discrepancies
among various independent estimates stemming from differences In sources. In coverage
and in handling of such problems as double counting, valuation. currency conversion ratios.
and c.i.f. adjustments.

2 Robert L. Price. "Internattonal Trade of Communist China, 195.04i5." In U.S. Joint
Economnl. Committee. An Economic Profile of -Mainland China, Washington. D.C. : U.S.
Government Printing Office. 1967: and A. H. Usack and R. E. Batsavage. "The Interna-
tional Trade of the People's Republic of China." in U.S. Joint Economic Committee.
People's Republic of China: An Economic A8sessment, Washington, D.C.: U.S. Government
Printing Office. 1972.
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valued in constant prices. In the absence of su h data, we use mainly
the deflator series estimated by Alexander Eckstein to derive total
export and import series in constant prices to show trends in real tems
while data on commodity and country breakdowns remain to be ex-
pressed in current dollars.4

Data on total turnover, exports, and imports for 1950 to 1974, valued
in both current and constant dollars, are provided in appendix table
A.i.

Chinese economic development since the founding of the People's
Republic has been characterized by fluctuations in domestic economic
activity.5 These fluctuations were in general reflected in the foreign
trade sector., In dollar terms, trade expanded steadily from 1950
through 1959 except for 1952 and 1957, in which volume fell slightly
mainly due to a decline in imports. The "Five Antis" campaign, which
interrupted economic recovery, and the Western embargo on strategic
materials may have accounted for the decline in 1952. Overinvestment
in 1956 and shortages of agricultural products were probably the most
important causes of import curtailment in 1957.

In 1958, the year of the Grep t Leap Forward, the volume of foreign
trade rose sharply. This reflected a large increase in inport demand
for capital goods to support the Great Leap prograns and a substan-
tial rise in agricultural output, thus permitting exportation of more

'The use of current-value data has less serious effects on changes in the commoditycomposition and geographic direction, both of which are shown in terms of percentage
distribution, than on year-to-year increases In trade totals. Take the share of machinery
and equipment in total imports in recent years as an illustration. The following tableshows the real value in terms of 1957 dollars as a percentage of the current value for totalImports and for machinery and equipment imports during 1969-73. The magnitudes of theeffect of price changes on both are not appreciably different for 1969 through 1972. Forthese years, therefore, the use of current-value data does not appear to alter significantly
the true share of machinery and equipment in total imports by the PRC. For 1973. how-ever, the effect of inflation and currency revaluations appears to have been significantlygreater on total imports than on machinery and equipment imports. The share computed
from the current-value data tends to understate the relative importance of machinery andequipment in total imports in 1973, and overstate that of those commodities, the prices ofwhich went up more than the average in that year.

THE RATIO OF IMPORTS IN 1957 PRICES TO IMPORTS IN CURRENT PRICES IN
THE PRC, 1969-73

[In percent]

Machinery
and

Total equipmentYear imports imports

1969 96 931970 ------ ----- ------ ----- ----- ------ ----- ----- ------ --- - 88 891971 - 85 87
1972 -78 82l973 ------ ----- --- -- ----- ----- ------ ----- ----- ------ ----- -58 72

NOTES AND SOURCES

Total imports-Appendix table A.l. Total imports in 1963 prices were converted to those in 1957prices on the basis of Eckstein's import deflator series.
Machinery and equipment imports-Central Intelligence Agency, "People's Republic of China:Foreign Trade in Machinery and Transportation Equipment Since 1952," Washington, D.C., Jan-

uary 1975.
For a discussion of changes in the level of domestic economic activity, see Arthur G.Ashbrook. Jr., "China: Economic Policy and Economic Results. 1949-71," in U.S. JointEconomic Committee, People's Republic of China: An Economic Assessment, 1972, pp.

3-51; and "China: Economic Overview. 1975," in this volume.
P For a discussion of the close relationship between trends In China's foreign trade andthe levels of Its domestic output. see Alexander Eckstein, "China's Economic Growth andForeign Trade," United States-China Business Review, vol. 1, No. 4, July-August 1974,

pp. 15-20.
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agricultural commodities. Trade volume reached a peak in 1959. Be-
tween 1952 and 1959, real trade volume rose at an average annual rate
of 13.6 percent, outpacing the growth rate of gross national product.7

During the period 1960-62, the foreign trade data show a declining
trend, reflecting the economic crisis which followed the Great Leap
and the deterioration of Sino-Soviet relations. By 1962 trade volume
appears to have declined to less than two-thirds of the 1959 peak level.
Post-Leap economic recovery was accompanied by a gradual revival
of foreign trade during 1963-66. However, 1966 trade volume was sfill
below the previous peak.

Foreign trade declined again though mildly in 1967 and 1968 under
the impact of the Cultural Revolution. In these years the fall in indus-
trial production, delays in transport, purges of those officials in charge
of central economic planning and foreign trade, and Red Guard
rampages against foreign embassies affected trade adversely. When
the economy began to recover with the conclusion of the Cultural
Revolution in the latter half of 1969, both exports and imports in
dollar terms began to turn back upward while real imports continued
to decline. Between 1959 and 1969, the combined volume of exports
and imports declined by 10 percent in dollar value and 18 percent in
real value in contrast to a rise in gross national product.8

Trends in PRC foreign trade since 1970 seem to have been more
of a continuation from those of the 1950's than from those of the
1960's. Both exports and imports have risen rapidly following the
recovery from the disruptions caused by the Cultural Revolution.
Machinery and equipment imports increased markedly in the early
1970's to meet the requirements for industrial expansion called forth
in the Fourth Five-Year Plan (1971-75). Substantial increase in agri-
cultural purchases also contributed to a rise in total imports in 1972
and 1973. Foreign trade was facilitated by China's more open pos-
ture toward the West following the ping pong diplomacy in the spring
of 1971. Between 1970 and 1973 total trade once again rose faster
than gross national product. Trade turnover in 1974 grew 39 percent
in dollar value, but only 3 percent in real value. China's export expan-
sion efforts in the past year encountered some difficulties caused by
the worldwide recession and, perhaps to a lesser extent, by congestion
in Chinese ports which led to delays in exports. At the same time,
China's capacity to import large quantities of agricultural products
and of machinery and equipment may have reached a plateau in 1974
since these massive imports, coupled with a slowdown in exports,
probably resulted in a foreign exchange shortage. In an effort to
reduce trade deficits for 1974, some imports were cut back during
the final quarter of the year. Successive good harvests in 1973 and
1974 also permitted China to cancel or delay the importation of certain
agricultural products scheduled for 1974.

' Between 1952 and 1959, China's gross national product in real terms rose at an average
annual rate of nearly 8 percent according to Eckstein's estimate, or 6.6 percent according
to Aahbrook's estimate. (Ibid. and Ashbrook. op cit.)

I Between 1959 and 1969, gross national product in constant dollars rose by 40 percent
according to Eckstein's estimate, or 20 percent according to Ashbrook's estimate. Eckstein
(1 974). op cit: and Ashbrook (1972). op cit.)

9Between 1970 and 1973. real trade grew by 53 percent compared to an increase of 21
percent in real gross national product.
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III. COMMODITY COMPOSITION OF FRC FOREIGN TRADE

The impact of domestic economic development upon the pattern of
China's foreign trade becomes more evident when changes in the com-
modity composition of Chinese imports and exports are examined.
The problem has been studied in some detail for the years prior to
the mid-1960's by a number of specialists, notably, Eckstein, Dern-
berger, and Mah. 10 In appendix tables A-2 and A-3, data are provided
on the commodity composition of PRC imports and exports, respec-
tively, for 1966 through 1973. These data and the findings for earlier
years of other studies serve the basis for the following discussion.

1. Imports

With respect to the commodity composition of Chinese imports,
significant shifts took place in five major categories: (a) machinery
and equipment; (b) metal and metal products; (c) mineral fuels;
(d) chemicals; and (e) foodgrains.

A. MACHINERY AND EQUIPMENT

The process of economic development in the PRC is clearly reflected
in imports of machinery and equipment, which depend mainly on the
level of domestic investment. In the early 1930's during which the
ratio of gross investment to gross domestic product in China was 7.5
percent," machinery and equipment imports accounted for only 5
to 7 percent of total imports.12 During the industrialization drive of
the mid-1950's in which the ratio of gross capital formation to gross
domestic product amounted to 24 percent,1 3 the share of machinery and
equipment in total imports became 20 percent in 1952, and rose to over
40 percent in 1957.14 The share reached a peak of nearly 48 percent
in 1959 as the Great Leap programs led to a marked acceleration of
investment in fixed capital.15

With the collapse of the Great Leap movement and the abrupt end-
ing of Soviet economic assistance, imports of machinery and equip-
ment dwindled to a low of about 10 percent of total imports in 1962.16
The share recovered gradually to 22 percent in 1966 owing to a steady
recovery in investment and in the levels of economic activity as a
whole. Thereafter, the share again declined for 3 successive years to 13
percent in 1969 as a consequence of the Cultural Revolution, to recover
to an average of close to 20 percent in the early 1970's.

In the last few years imports of machinery and equipment rose sub-
stantially. In dollar terms, they amounted to $855 million in 1973
and reached $1.7 billion in 1974, exceeding the 1959 peak level of $980
million by a considerable margin. In real terms, however, 1974 imports

10 For their estimates of the commodity composition of PRC imports and exports, see
Eckstein (1966). op. cit. ; Dernberger, op. cit.; and Mah, op. cit.

11 K. C. Yeh, "Capital Formation," in Alexander Eckstein, Ta-Chung Liu, and Walter
Galenson (eds.) Economic Trends in Communist China, Chicago: Aldine Publishing Co.,
1968. p. 511.

X Calculated from the data given in Dernberger, op. cit., p. 213.
13K. C.uYeh. op. cit.

14 Central Intelligence Agency, People's Republic of China: Foreign Trade in Machinery
end Transport Equipment Since 1952, Washington, D.C., January 1975.

5 Robert L. Price, op. cit., p. 586.
16 Ibid.
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may not have been substantially higher than the level attained in
1959.17

Apart from large fluctuations in their relative share in total im-
ports, China's machinery and equipment imports also underwent sig-
nificant changes in their specific composition. Complete plants consti-
tuted 46 percent of total imports of machinery and equipment during
1953-58, rose to 62 percent during 1959-62, and then gradually
dropped to insignificant percentages in the latter half of the 1960's.18
The Soviet Union was the main source of complete plants imports by
the PRC prior to 1962. But since then the West has become the sole
supplier. The acquisition of complete plants has stepped up sharply
since 1972. During 1973-74, contracts worth over $2 billion were signed
by the PRC.'9 These plants were for a few basic industries such as
petrochemical, fertilizer, iron and steel, and electric power.

Another significant change in the structure of machinery and equip-
ment imports was a rise in the relative importance of transport equip-
ment in recent years. The share of transport equipment in machinery
and equipment imports averaged between 20 to 30 percent for the 1950's
and the 1960's being somewhat larger in the latter than in the former,
rose to 45 percent during 1970-72, and reached over 50 percent in 1973.
Recent transport equipment imports have centered on aircraft, heavy
trucks, railway vehicles, and ocean freighters.

B. METALS AND METAL PRODUCTS

China's imports of metal and metal products, like her imports of
machinery and equipment, are closely related to the pace of industrial
growth. China is well endowed with mineral resources, and has ex-
panded considerably ferrous and nonferrous metal production. But
domestic output was not sufficient to meet the needs of rapid industrial-
ization, and some imports, particularly of steel, copper, nickel, and
lead, were necessary. Except for 1958, metals and metal manufac-
tures accounted for about 10 percent of the import bill in the 1950's
and the early 19601s.20 The share began to rise in the mid-1960's. and
has remained at the 25-27 percent levels since 1969. The increase
was partly due to large imports of iron and steel, high-quality and
specialty steel in particular, for the new construction programs called
forth in the Fourth Five-Year Plan.

C. MINERAL FUELS

One striking shift in the commodity composition of Chinese foreign
trade is the virtual disappearance of mineral fuels from the import.
bill. The import share of crude oil and petroleum products was about
10 percent in the 1950's, and dwindled to 4 T)ercent in 1964 and to a
trifling 0.1 percent in 1967.21 At present China has achieved self-

17 1 Imports of machinery and ennInment, in 19T7 Prices. were some 62 percent of
the 1959 level. See CIA, Foreign Trade in Machinery and Equipment Since 1952,
op. oft., table 3.

1g Dernberger, op. cit., pp. 310-311. table A7.
19 This figure is based on incomplete data on major contracts by the PRC. The widely

used term "complete plants" 18 somewhat misleading. The PRC has purchased some com-
plete plants, numerous major additions to existing plants, and various units of equip-
ment, some of which, such as turbogenerators, cost more than some of the so-called com-
plete plants. Technology sales have been included In some of these purchases.

0 Dernberger, op. cit.
21 Ibid.
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sufficiency in petroleum with some surplus for exports chiefly be-
cause of the discovery and exploitation of rich oil deposits. The shift
for China from an importer to an exporter of crude oil is a dramatic
example of how quickly comparative advantage can be changed by
accidents or technological breakthrough.

D. CH1EMICAIS

Another feature in a changing commodity composition of Chinese
imports was the shift in the relative weight of chemicals as evidenced
by the rise in their import share from an average of 8 percent during
1953-62,'2 to 17 percent in the late 1960's and about 14 percent
in 1970-72. In monetary terms the share declined to 9 percent in
1973, and in real terms it may have been even lower due to relatively
larger increases in the prices of chemical imports. The share probably
declined further in 1974 in both monetary and real terms as rising
prices and foreign exchange constraints caused China to cut back
imports and delay shipments. Fertilizers have been the most impor-
tant component of chemical imports, constituting one-half of the total
in 1972 and 1973, and about two-thirds in pre ous years.

The rise in the relative importance of chemical fertilizers in Chinese
imports during the 1960's reflected the adoption of the development
strategy of according agriculture the highest priority. After the Great
Leap fiasco it became apparent to the Chinese planners that sustained
growth of farm output could not be obtained without substantial in-
creases in the use of chemical fertilizers. Since then the Chinese gov-
ernment has made strenuous efforts to expand fertilizer supplies, and
the chemical fertilizer industry has received a top priority in invest-
ment allocation. As a result, total output rose from 2 to 3 million
tons a year in the early 1960's to 14 million tons in 1970 and 25 million
tons in 1974.23

Despite its rapid growth, the domestic output of chemical fertilizers
was far from sufficient to meet the requirements for raising agricultural
production to desirable levels. Thus China had to turn to the world
market for supplies. In 1952 China imported 239,000 tons of chemical
fertilizers; in 1957, nearly 1 million tons. During 1967-74 Chinese
imports rose to over 4 million tons each year.24 But the relative share
of chemical fertilizers imports in the total supply (production and im-
ports combined) has declined from about one-half in the 1950's to
about 30 percent in the 1960's and less than 20 percent in 1973-74.

The Chinese Government probably has embarked upon a major pro-
gram to step up the domestic production of chemical fertilizers. Since
1972 China has contracted with foreign firms to purchase 26 chemical
fertilizer plants with annual productive capacities of 330,000 to
574,000 tons. By 1980 these plants could turn out some 10 million
tons of chemical fertilizers. At the same time, a large number of small
chemical fertilizer plants have been established largely with local
resources throughout the countryside, and the relative contribution of
small plants to the total output has increased considerably.2 5

U Ibid.
2s "1conomlc IndIcators for China," United States-China BusineRs Review, vol. 2, No. 3.

MravyJine 1975, p. 15.
"1Ibid.
25 For example, the number of small nitrogenous fertilizer plants reportedly increased

from 90 In 1965 to 1.000 In 1973. These plants accounted for only 12 percent of the total
output of nitrogenous fertilizer In 1965. but 33 percent in 1968, and 54 percent tin 1973.
(Peking Review, Dec. 8, 1972; Dec. 15, 1972; Jan. 19, 1973; and Jan. 18, 1974).
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The rapid expansion of modern fertilizer plants, coupled with
substantial. increases in small plants throughout the countryside,
appears to represent a grand design to reduce China's dependency on
imported fertilizers. But at the present time the rate of fertilizer use
in mainland China is still far below that in some of its neighboring
areas in Asia. In the foreseeable future China can be expected to con-
tinue importing chemical fertilizers, although their relative importance
in Chinese import structure will, in all probability, decline gradually.

E. FOODSTTUJFS

One dramatic change in the commodity structure of China's imports
was the sharp rise in the share of foodstuffs to 21 percent in 1961
from less than 2 percent in the preceding years.26 This reflected the
serious magnitude of the agricultural crisis at that time. The import
share of foodstuffs rose to 25-26 percent in 1962-64, remained at
the 13-17 percent level in 1965-72, and rose again to around 20 percent
in 1973-74.

Data on the ton and dollar figures of China's grain imports during
1961-74 are provided in appendix table A.4. During 1961-66 China
imported each year 5 to 6 million metric tons of grains, mainly wheat,
costing about $400 million. Grain imports remained relatively un-
diminished at an annual level of about 4 million metric tons, or $200
to $300 million during 1967-71. Imports rose slightly in 1972, but
sharply in 1973 to a level of 7.7 million metric tons with a cost of $840
million. The quantity of grain imports for 1974 was somewhat below
the 1973 level. but rising prices pushed the total cost higher.

Several explanations have been advanced as to why China has con-
tinued to import wheat despite agricultural improvements in recent
years. Enlargement of grain reserve, alleviation of the burden on the
domestic transport system to ship grain to the coastal, food-deficit
areas from inland producing regions, and achievement of "comparative
advantage" by importing wheat and exporting rice and soybeans are
among the reasons frequently mentioned. The official reason most
recently stated is "to vary the diet," 27 or "to change some food
varieties." 28 Whatever the rationale, it seems probable that China will
continue to import wheat and other farm products. Poor harvests in
1972 led to substantial food imports in 1973 and 1974; and farm
improvements in these 2 years were at least partly responsible for
recent cancellations and delays of foreign grain deliveries. In the
future, therefore, the level of Chinese agricultural imports will most
likely depend on the harvest conditions more than any other factor.

2' Dernberger. op. cit.
2 Lt Cblang (minister of Foreign Trade). "New Developments in China's Foreign Trade,"

China's Foreign Trade, No. 1, 1974, pp. 1-5; quotation on p 2.
5' Hao Chung-shih. head of the Chinese delegation to the United Nations Food Confer-

ence and vice minister of agriculture and forestry, stated at the plenary meeting in Rome
in November 19'74: "China has also imported some food-grains from the world market. but
China does not rely on Imports for feeding her population. The main purpose of our
imports is to change some food varieties." (Peking Review, No. 46. Nov. 15. 1974; quota-
ton on p. 12) Wang Yao-ting. Chairman of the China Council for the Promotion of Inter-
national Trade also stated In a recent article. "Chtna has imported some wheat and
ollseeds while exporting a certain amount of rice, miscellaneous cereals and oilseeds. The
aim is mainly to adjust the varieties of crops and supply the needs of Importers and
exporters." (Peking Review, No. 41, Oct. 11i 1974; quotation on p. 19).
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B. ExporMt

The commodity composition of China's exports has exhibited more
stability than that of its imports. Prior to the founding of the People's
Republic, some 75 percent of Chinese exports were agricultural in
nature, with oilseeds (particularly soybeans and soybean products)heading the list, followed by textile fibers, tung oil, eggs and egg
products, tea, and tobacco. Other major export commodities included
nonferrous metals, pig iron, coal, and a wide variety of handicraft
products. This pattern of export trade continued after 1949 for some
years, and thereafter underwent some gradual changes.

A. FOODSTUFFS

Foodstuffs were the most important category in the early 1950's,
accounting for nearlv one-half of China's total exports. The relative
weight of foodstuffs declined gradually to about one-third of total
exports in the late 1950's, reflecting industrial development in China.
The agricultural crisis of 1959-61 disrupted the trade pattern, with
a significant decline in total exports and in the export share of both
foodstuffs and other farm products. In 1961 when the crisis reached
its heights, the export share of foodstuffs plunged into the 13-percent
level.2' As the economy gradually recovered from the agricultural
crisis, China's export structure returned to a more normal pattern.
From 1966 to 1974 foodstuffs accounted for, on the average, 30 percent
of total exports.

Rice appears to have become an increasingly important item of
China's foodstuffs exports. The PRC has exported rice each year since
1950.30 In the early 1960's a former official of the Ministry of Foreign
Trade advanced the argument that by exporting rice and importing
wheat China could earn more foreign exchange.3" The argument did not
appear to be convincing for the 1960's because China's rice-wheat trade
in that period did not result in net foreign exchange earnings. On the
contrary, the trade necessitated an annual net outpayment of $200
to $300 million during 1960-67 and $130-$150 million in 1968_69.3 2

In recent years, however, China may have approached a balance in its
rice-wheat trade. Speaking at the United Nations World Food Con-
ference in November 1974, China's Vice Minister of Agriculture and
Forestry Hao Chung-shih stated:

In about 3 years from 1972 up to now, we have imported over 2 billion TJ.S.
dollars worth of grain, mainly wheat. In the same period, we have exportedgrain, mainly rice, valued at the same total amount. Therefore, China's imports
and exports in the past 3 years strike a rough balance in value.s

3 Dernberger, op. cit., pp. 308-309, table A.6.
80 U.S. Department of Agriculture, Economic Research Service, Agricultural Trade ofthe People's Republic of China, 1935-69, Foreign Agricultural Economic Report No. 83,

Washington. D.C., August 1972, p. 33.
a' Dick Wilson, "Interview with Cheng Ming," Par Eastern Economic Review, May 21,1964.

2
The figures for 1960-67 are based on Mah's estimate (F. II .Mah, The Foreign Trade of

Mainland China, p. 32). The figures for 1968-69 were derived from the data on China's
grain Imports shown In appendix table A.4, and the data on China's rice exports are pro-
vided in U.S. Department of Agriculture, Economic Research Service, op. cit.

8
'
Peking Review, Nov. 15, 1974; quotation on p. 12.
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Hoa's statement seems to be consistent with other available data.34
But even if China's grain trade has become in balance, the amount

of foreign exchange earnings from grain exports still is not sufficient
to meet payments for grain imports mainly because a substantial por-
tion of Chinese rice exports represents aid to certain countries.35 If
grain prices on the world market remain high, and if the ratio of
prices between rice and wheat continues to be in favor of the former,
rice could become an attractive earner of foreign exchange. The Chinese
press claims that China has become a major rice exporting country,
and that over 60 countries throughout the five continents are now buy-
ing Chinese rice.36 In the future China can be expected to continue
exporting rice, and the relative importance of rice in China's export
structure could increase especially in years of good harvests.

B. CRUDE MATERIALS, FUELS, AND EDIBLE OILS

Included in this category were a number of China's traditional
export commodities such asb ristles, hides and skins, oilseeds, tung oil,
tea, raw silk, wool, and certain crude minerals. The export share of this
categody showed in general greater stability than that of foodstuffs.
Products of agricultural origin, however, fluctuated more widely than
those of animal and mineral origin.

The relative weight of this export category will likely increase sub-
stantially ill the years to come because of China's oil export potential.
We have already alluded to the fact that China has become basically
self-sufficient in petroleum.37 One million tons of Chinese crude oil
were exported to Japan for the first time in 1973, and 4 million tons
in 1974. China also has begun to export crude oil to the Philippines,
and small quantities of diesel oil and kerosene to Hong Kong and Thai-
land. Some other Pacific Basin countries, including Australia and
New Zeland, are reportedly exploring the possibilities of buying
Chinese oil products.

The Ch-p'nse (ovelnneril has given the netrolennm industrv a high
priority in the allocation of its limited investment resources. Crude oil
pro(duction will in al probability continue to growx at a rapid ralcs and
a significant portion of it is expected to be exported. Increasing oil
exports will proidle China with a greateir possibility of further ex-
panding its foreign trade,'s and should have significant impact on
the commodity structure of Ch'inese exports.

C. ClEMICALS

Chemical products as a category have never ibeen of major im-
portance in Chinaks export trade. Their share, however, gradually

noChina Imported nearly 20 million tons of grains costing about $2.3 billion during
1972-74. (See appendix table A.4. It claimed to have exported 3 million tons of rice in
1972. (Pekinig Review, Jan. 5, 1973). Preliminary estlinates suggest that Chinese rice
exports during 1973--74 probably amounted to 2.5 million tons. Total rice exports during
1972-74 valued at prevailing world market prices rvere close to $2 billion. This figure plus
the value of other grain exports during 1972-74 would add up to an amount In rough
balance with China's grain Imports in the same period.

35 Peking Re viesc, Nov. 15, 1974, p. 12.
to '1Ta-kunq Peo, Oct. 27, 1974, p. 1.
37 In the early 1.)50's the annual output of crude oil In China was no more than 1 million

metric tons. The output rose to some 1.1 million metric tons In 1965, over 28 million metric
tons In 1970, and 65 million metric tons In 1974. (See K. C. Yeh, Communist China's Petro-
leum Situation, Santa Monica. Calif.: The Rand Corp., 1962, p. 5; and United States-China
Blusincess Review, May-June 1975, p. 15.)

31 This appears to be also the opinion of Wang Yao-ting. Chalrman of the China Council
for the Promotion of Internatinal Trade. (Peking Review, Oct. 11, 1974).
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rose from 2 to 3 percent in the 1950's, to 3 to 4 percent in the 1960's,
and over 5 percent in recent years.3 9 Major export commodities in-
cluded firewvorks, gelatins, cosmetics, soaps, drugs. and wood and resin-
based chemical products. China claims that chemicals, like a number
of manufactured articles, enjoys a ready sale in many countries.40

D. MANUFAC'lTURIES

A significant shift in the commodity composition of Chinese exports
is represented by a gradual increase in the relative share of certain
manufactured goods, such as textile products. Textiles (not including
raw fibers) rose from less than 4 percent of Chinese exports in 1953
to 16 percent in 1957 and 19 percent in 1958. The share increased sharp-
ly in 1959 to nearly 28 percent, reached 32.5 percent in 1960, and
averaged 40 percent in 1961-63.41 These substantial increases were
achieved at the expense of farm exports which exhibited both an ab-
solute and relative decline. In those years of agricultural crisis, textiles
replaced foodstuffs as the leading export. This does not mean that there
had been a significant expansion of textile output. On the contrary,
the decline in cotton production in the early 1960's resulted in a cur-
tailment of the supply of raw materials, forcing textile plants to oper-
ate below capacity. The increase in textile exports during 1960-63
must have been accompanied by a reduction in domestic textile con-
sumption. With the improvement of the agricultural situation, food-
stuffs have regained since 1964 the leading role in China's export trade.
From 1]966 to 1973 the export share of textile stabilized at a level be-
tw een 22 and 25 percent.

In recent years there was an upward trend in the export share of
certain other light manufactures. Increasingly large quantities of
China-made bicycles, sewing machhies, cameras, radios, watches. and
a wide variety of other manufactured consumer goods were sold to for-
eign countries.

Nonferrous metals and metal products, which were also China's
traditional export commodities, averaged about 7 percent of total ex-
ports in the 1950's and the early 1960's.42 Tlhe export share declined in
the latter half of the 1960's, and remained at a level of 3 to 4 percent in
the early 1970's.

China began to export, in some significant quantities, machinery
and equipment in 1954.'3 Since then their export share has fluctuated
between 2 and 5 percent. During the 1950's nearly all of these exports
were directed to North Vietnam, North Korea, and Mongolia. In the
early 1960's Albania and Cuba also joined the ranks. Since 1965
increasing quantities of Chinese machinery and equipment also have
been exported to the Third World. Thie bulk of China's machinery
exports to the Communist and Tlhird World countries has been pro-
vided under aid agreements. Included in these exports have been com-
plete plants, machine tools, textile machinery, agricultural machinery,
construction equipment, trucks, and other transport equipment.

SD Dernberger, op. cit.
'° Wang Yao-ting, "China's Foreign Trade," Peking Review, Oct. 11, 1974.
*f Dernberger, op. cit.
42 Ibid.
*3 For detailed data on China's machinery and equipment exports, see CIA, Foreign Trade

in Machinery and Equipment Since 1952, op. cit.
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IV. DIREcTrIoN OF PRC FOREIGN TRADE

Shifts in the commodity composition of Chinese imports and exports
were accompanied by shifts in the geographical and political direction
of trade. In prewar years China's main trading partners were Japan,
Hong Kong, the United States, and the United Kingdom. These four
together made up about 70 percent of China's total trade in the late
1920's, while its trade with the Soviet Union accounted for onlv 3 to 6
percent of the total.44 After the People's Republic was founded in 1949,
the geographic distribution of China's foreign trade was quickly
altered.

1. PRO Trade With Other Socialist Coqtntries

'T.S.S.R.

In the 1950's China's trade was reoriented toward other socialist
countries, particularly the Soviet Union. Data on PRC trade with
other socialist countries are provided in appendix table A.5. Total
turnover of trade between China and the Soviet Union increased more
than fivefold from $320 million in 1950 to a peak volume of more
than $2 billion in 1959. Trade between the two countries accounted for
more than one-half of China's total trade during 1952-55, and over
40 percent during 1956-60. From 1951 to 1955 China had a sizable im-
port surplus financed partly by Soviet credits. During the second half
of the 1950's, China's exports to the Soviet Union expanded much more
rapidly than its imports resulting in an export surplus which was
used to amortize Soviet loans.

Sino-Soviet trade began to decline in 1960. Even in 1961-62 when
relations between the two countries deteriorated gradually. China's
trade with the Soviet Union was still larger than with all other
socialist countries combined. Trade dropped to $540 million in 1964,
only one-quarter of the peak volume attained in 1959. In the bilateral
trade during 1961-64 China maintained an export surplus of some
$872 million, which was applied to repav Soviet loans ahead of sched-
ule. Both the absolute value and the relative share of Sino-Soviet trade
continued to decline in the second half of the 1960's. Trade reached
a low of $45 million in 1970, about 2 percent of the 1959 peak level.
accounting for only 1 percent of China's total trade or less than 6
percent of its trade with other socialist countries.

Sino-Soviet trade began to recover in 1971. The Soviet Union was
China's fifth largest trading partner in 1972, eighth in 1973. and
tenth in 1974. In these 3 years the Soviet share in China's total trade
turnover remained low, being 4.3 percent, 2.7 percent, and 2 percent,
respectively.

China exported mainly agricultural commodities, metallic ores, non-
ferrous metals, and textiles in exchange for Soviet capital goods. In
the 1950's foodstuffs were China's leading export and machinery and
equipment, including complete plants, petroleum products and ferrous
metals were major imports from the Soviet Union. Since the early
1960's textile products have gradually replaced foodstuffs as China's
leading export to the Soviet Union, while machinery and equipment,

" F. H. Mah, op. cit., p. 19.



629

particularly transport equipment, have dominated Soviet exports to
China.

EASTERN EUROPE

China's trade with East European countries, with the exception of
Albania and Yugoslavia generally followed the pattern of Sino-Soviet
trade. Albania represents a special case in Sino-East European trade
relations. Since 1960 when Albania sided with China in the Sino-Soviet
dispute, trade between the two countries has risen from a few million
dollars a year in the 1950's to an annual average of $125 million in
recent years. On the other hand, Sino-Yugoslav trade declined to insig-
nificant levels in the 1960's due to worsening relations between the two
countries. Their relations have improved since 1969,45 and bilateral
trade rose from less than $2 million a year during most of the 1960's to
$139 million in 1974.

Prior to the Sino-Soviet split, Czechoslovakia and East Germany
were China's largest trading partners in Eastern Europe. In recent
years, however, Romania has become China's leading partner in its
trade with East European countries. Since 1970 Romania has accounted
for about 3 percent of China's total trade, and has been among China's
12 largest trading partners. In general. China purchased mainly ma-
chinery and equipment from Eastern Europe, and exported in return
foodstuffs, raw materials of agricultural and mineral origin, and light
manufactures.

OTHER SOCIALIST COUNTRIES

Trade between China and Cuba began with a volume of $42 million
in 1960 and, following the establishment of formal trade relations be-
tween the two countries, rose to a record volume of $223 million in
1965. Sino-Cuban trade declined gradually in the second half of the
1960's, and steadied at an annual level of $120-$130 million. Trade in-
volved mainly the the exchange of Cuban sugar and nickel for Chinese
rice, textiles, and certain other manufactures.

China's trade with North Korea, North Vietnam, and Mongolia
began from $5 million in 1950, accounting for 0.4 percent of its total
trade or 1.4 percent of its trade with the socialist world, to an estimate
of $262 million in 1962 when for the first time it exceeded Chinese trade
with Eastern Europe. Trade began to decline in the mid-1960's; with
Mongolia because of political disagreement between the two countries,
and with North Korea partly because of the completion of drawings
from Chinese credits granted in 1960. On the other hand, trade with
North Vietnam continued to expand, reflecting increases in Chinese
aid. Sino-Mongolian trade amounted to about $2 million annually in
the last several years. China's trade with North Korea and North
Vietnam fluctuated between $190 and $260 million during 1965-72,
and rose in 1973 to $480 million, accounting for about 5 percent of its
total trade and 28 percent of its trade with the Socialist world.4 6 In
1974, China's trade with other Asian Socialist countries may have
reached $735 million.

45 In 1969 China and Yugoslavia signed a trade and payments agreement providing for
payment in convertible accounts, a concession which China granted to a socialist country
for the first time. (Current Scene, vol. X, No. 11, November 1972).

" Central Intellicence Agency. People's Republic of China: International Trade Hand-
book, Washington, D.C., December 1972 and September 1974.
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2. PRC Trade qwith Non-Socialist Countries

As indicated above, the bulk of China's trade prior to the establish-
ment of the People's Republic was with the West. Sino-West trade
reduced sharply in the 1950's as China directed its trade mainly toward
the Socialist world. Since the early 1960's, however, Chinese trade
has been reoriented toward the non-Socialist countries. Data on PRC
trade with these countries during 1950-74 are provided in appendix
table A. 6.



TABLE 1.-PRC TRADE WITH MAJOR PARTNERS, SELECTED YEARS I

[Dollar amounts in millions of U.S. dollarsl

1959 1961 1966 1970 1973 1974 X

Share of Share of Share of Share of Share of Share of
PRC trade PRC trade PRC trade PRC trade PRC trade PRC trade

Country Trade (percent) Trade (percent) Trade (percent) Trade (percent) Trade (percent) Trade (percent)

Japan - -$23 0. 5 $46 1. 5 $631 14.9 $855 19. 9 $2, 021 20. 5 $3, 330 24. 3
United States ------ 876 8.9 1, 082 7. 9
HongKong - -140 3.3 116 3.8 380 9.0 354 8.3 796 8.1 890 6.5
West Germany -- 195 4.5 81 2.7 217 5. 1 270 6. 3 487 4. 9 650 4.7
Malaysia/Singapore - -90 2.1 63 2. 1 145 3.4 190 4.4 460 4.7 (a) e) a
Canada 7 .2 153 5.1 215 5.1 176 4.1 409 4.1 575 4. 2
United Kingdom- 124 2.9 125 4. 1 178 4. 2 212 4. 9 340 3. 4 329 2. 4
USSR - -2,055 47.9 915 30.3 320 7.5 45 1.0 270 2.7 280 2.0
Romania - -59 1.4 29 1. 0 66 1.6 108 2. 5 265 2.7 (3) (5)
Australia ----------------- 38 .9 199 6. 6 121 2. 9 175 4. 1 247 2.5 500 3. 7
France - -56 1.3 54 1.8 159 3.7 154 3.6 231 2.3 348 2.5
Italy - -49 1.1 48 1.6 113 2.7 132 3.1 196 2.0 223 1. 6

Total of above -2,836 66. 1 1,829 60.6 2,545 60.0 2,671 62.3 6,598 66.8 (3) (3)

PRC Total Trade -4,290 100.0 3,020 100.0 4,245 100.0 4290 100.0 9,870 100.0 13, 715 100.0

I Data on trade refer to the combined volume of PRC exports to and imports from various countries. 3 Not available.
2 Preliminary. Sources: Appendix tables A.l, A.5, and A.6.
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Among China's 12 leading trading partners in recent years, 10 were
from the West. This can be seen from table 1 which lists China's major
trading partners in 1961, 1966, 1970, 1973, and 1974. For the purpose of
comparison, the table also shows China's trade with these countries
in 1959, the peak year before its trade reorientation. The share of the
Soviet Union in Chinese trade was 48 percent in 1959, but has not ex-
ceeded 4 percent since 1967. In contrast., some of the Western countries
such as Japan, the United States, Canada, and Australia, whose trade
with the PRC was small or nonexistent in 1959, have now become
China's major trading partners.

JAPAN

Japan, which was China's most important trading partner before
the Sino-Japanese War of 1937 but carried less than 1 percent of
Chinese trade in 1959, once again has occupied the leading position in
China's foreign trade since the mid-1960's. Sino-Japanese trade first
began to rise markedly in 1964 when the share of Japan in China's
total trade reached 10 percent. Thereafter Japan's share expanded
steadily, reaching 20 percent during 1970473 and 24 percent in 1974.
Since 1973 .Tapan not only has continued to maintain its long-held posi-
tion as the leading exporter to China, but also has outranked Hong
Kong for the first time to become the largest importer of Chinese
products.

Before the war, China had deficits in its trade with Japan. From
1950 to 1963, however, China consistently realized an export surpllus.47
In the 14-year period the accumulated surpluses amounted to $2256
million. Since 1964 the trend has been reversed with China consist-
ently maintaining a sizable surplus of imports from Japan. From 1964
to 1974 China accumulated a total of about 2 billion U.S. dollars in im-
port surplus in trade with Japan.4 8

The most important category of products which China imported
from Japan in recent years -was iron and steel. Its import share rose
from an average of 20 percent in 1964-65 to 40 to 50 percent during
1968-73.49 Other major imports were chemical fertilizers and ma-
chinery and equipment. In 1973 these three commodity categories (iron
and steel, fertilizers, and machinery and equipment) constituted 79
percent of Chinese imports from Tapan. Iron and steel imports from
Japan rose from $536 million in 1973 to $762 million in 1974. The
physical quantities of fertilizer imports from TJapan actually declined
in 1974 due to the strong international demand for chemical fertilizers
as well as the decline in Japan's ability to supply them. At the same
time, machinery and equipment imports from Japan rose sharply to
$573 million in 1974.50

There have been some shifts in the commodity structure of Chinese
exports to Japan in recent years. Soybeans, the leading Chinese export
to Japan before the war, continued to be important, although their

4" Alexander Eckstein. Communist China's Economic Growth and Foreign Trade, op. cit.,
p. 203: and Japan External Trade Orzanization, How To Approach the China Market, New
York: John wilev and Sons. 1972, p. 87.

48 Ibid. : and CIA. People's Republic of China: International Trade Handbook, October
I972 and September 1974.

" Ibid.
M The share of machinery and equipment in Chinese Imports from Japan rose from 15

percent In the first half of 1973 to 26 percent In the same period of 1974. See Japan External
Trade Organization, China Newsletter, No. 5, October 1974, Tokyo.
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relative weight gradually declined after 1969. The export of raw silk
to Japan was small in the mid-1960's, and gradually increased there-
after. Raw silk surpassed soybeans in 1971 to become China's leading
export to Japan. Other major export included food products, partic-
ularly frozen shrimp and fish, fruits, and vegetables. Following the
establishment of diplomatic relations between the two countries, Japan
stepped up markedly the purchase of certain Chinese commodities
which Japan had hitherto imported in insignificant quantities. In-
cluded were cotton fabrics, clothing, works of arts, and antiques.

In 1974 the structure of Chinese exports to Japan was significantly
altered by large shipments of crude oil. PRC exports to Japan during
the first half of 1974 rose by 55 percent over the corresponding period
of 1973, but the increase was totally attributable to the increase in
crude oil exports. As noted earlier, China exported crude oil to Japan
for the first time in 1973, and by 1974 it already became the largest item
among Japanese imports from the PRC. (PRC exports of crude oil
to Japan in 1974 were valued at $391 million.) The share of crude oil in
Chinese exports to Japan rose from 0.4 percent in the first half of
1973 to 21 percent in the same period of 1974." At the same time, silk
exports to Japan dropped in 1974, with its export share declining from
24.5 percent in the first 6 months of 1973 to 10.8 percent in the com-
parable period of 1974 .52 (Chinese silk exports to Japan in 1974
amounted to $93 million.) The decline was due to excessive inventories
and slackening demand for silk products in Japan.

HONG KONG

Hong Kong plays a unique role in China's international trade. This
tiny British Crown Colony in 1973-74 was China's third trading
partner in terms of total trade turnover, and the second largest market
for Chinese goods. It is the largest source of China's foreign exchange
earnings.53 These earnings are particularly important to China because

of the ready convertibility of the Hong Kong currency.
In the initial years of the People's Republic, China had to rely

heavily on Hong Kong agents in the conduct of foreign trade due to
lack of knowledge and experience and an inadequate foreign trade
network and organization. Moreover, countries which were not
willing to be charged with violating the embargoes and controls
on direct trade with China imposed by the United Nations during the
Korean War sent goods to Hong Kong to be reexported to the main-
land. As a result, the balance of trade in 1950 and 1951 was in favor of
Hong Kong. In 1952 Chinese imports from Hong Kong dropped
sharply. Thereafter these imports declined to a level of $1 to $5 mil-
lion in the 1960's and showed some small increase in recent years.

In contrast, PRC exports to Hong Kong have expanded greatly in
the last 25 years. China has consistently maintained an expanding ex-
port surplus since 1952, averaging about $350 million per year for the
late 1960's and increasing substantially in the early 1970's. The leading

61 Ibid.
63 Ibid.
53 In addition to the sale of merchandise, the sources of Chinese foreign exchange earn-

ings from Hong Kong included overseas Chinese remittances, water sales to Hong Kong,
and other business activities. For a discussion of these activities, see Colina MacDougall
Lupton. "Hong Kong's Role in Sino-Western Trade," in Arthur A. Stahnke (ed.), China's
Trade With the West: A Political and Economic Analysis, New York: Praeger Publishers,
1972, pp. 175-208.

51-174 0 - 75 - 41
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Chinese export category to Hong Kong has always been food, ac-
counting for about one-half of the total. Among individual food
groups, live animals led the list followed by fruits and vegetables,
meat and meat preparations, fish and fish preparations, cereal and
cereal preparations, and dairy products and eggs, in that order. Raw
materials and semimanufactures, both of which are essential inputs of
Hong Kong industry, constitute about one-fifth of PRC exports to
Hong Kong. In recent years China also has exported manufactured
consumer goods to Hong Kong in increasingly large quantities, making
up approximately 15 percent of the total. The expanded shipments
of food, raw materials, and manufactures to Hong Kong resulted
partly from the rapid growth of the population in Hong Kong, and
partly from the impressive economic progress which Hong Kong has
achieved since the early 1950's.

WESTERN EUROPE

China's commerce with Western European countries began to rise
after the Korean armistice, and gained momentum after 1955 as these
countries gradually relaxed their controls on trade with China. Chi-
nese imports from Western Europe reached a peak in 1958, while its
exports continued to expand until 1960. Two-way trade reached an
annual average of $630 million during 195F,--60, and dropped to $350-
$380 million per year during 1961-63, reflecting domestic economic dif-
ficulties. Following the post-Leap economic recovery and the intensi-
fication of Sino-Soviet rift, trade between China and Western Europe
began to revive in the mid-1960's, expanded rapidly thereafter, and
amounted to $1,690 million in 1973, and $2,170 million in 1974. None-
theless, the relative share of Western Europe in Chinese trade de-
clined gradually from about 25 percent in the late 1960's to 17 per-
cent in 1973 and 16 percent in 1974 mainly because of Chinas resump-
tion of trade with the United States and rapid expansion of commer-
cial relations with Japan.

China maintained small surpluses in trade with Western Europe in
the early 1950's, and relatively large deficits in the second half of the
1950's as Chinese imports from that area grew faster than exports.
These deficits were converted into surpluses during 1961-64. Since then
China has again experienced unfavorable balance of trade owing to
increases in capital goods imports from Western Europe.

In the early 1950's Switzerland was the leading exporter to China,
followed by West Germany, the United Kingdom, and France, while
West Germany was the most important purchaser of Chinese products
in Western Europe. From 1955 to 1960 West Germany held first place
in both exports to and imports from China. Since 1961 West Germany
has continued to be the leading exporter to China from Western
Europe while alternating with France and the United Kingdom as the
largest market for Chinese products. In the last 15 years four of
China's 12 leading trading partners have been in Western Europe:
West Germany, the United Kingdom, France, and Italy.

The commodity composition of Chinese imports from Western
Europe varied from year to year. In general, these imports consisted
of mostly chemicals and manufactures. After Japan, Western Europe
was for many years China's second largest supplier of chemical fertil-
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izers. The PRC purchased large quantities of fertilizers from the inter-
national consortium NITREX which was composed of nine firms in
West Germany, Netherlands, Italy, Belgium, Austria, Norway, and
France. Besides fertilizers, China relied on particular countries for
certain types of commodities.

West Germany has been China's largest supplier of iron and steel,
and together with France, of machinery and equipment in Western
Europe. France was the only country in Western Europe from which
China purchased grain in the early 1960's.54 The United Kingdom was
a major source of nonferrous metals prior to 1971, but its exports to
China declined in recent years as the PRC imported more of these
metals from other countries, particularly Canada, Chile, Peru, and
Zambia. The United Kingdom also has been a major supplier of air-
craft to China. Italy has been an important source to China of chem-
ical products including, in addition to fertilizers, dyestuffs, plastics,
and synthetic fibers.

Most of China's exports to Western Europe have been processed and
unprocessed foodstuffs and raw materials of agricultural and animal
origin, but the relative weight of these commodities appears to have
declined gradually in recent years. Exports to West Germany featured
fruits and vegetables, textile fibers, leather, and leather products.
France was China's major customer for animal, meat, and fish prod-
ucts, and also bought relatively large quantities of Chinese nonferrous
metals. The IJnited Kingdom purchased comparatively large amounts
of Chinese chemical and textile products. Chinese exports to Italy
were mainly silk and silk products as well as animal and meat products.

CANADA AND AUSTPRALIA

China's trade with Canada and Australia was very small in the
1950's. Since 1961, however, these two countries have emerged as
China's leading grain suppliers. Annual combined shipments have
ranged in value from $200 million to $700 million.

At the same time, Chinese exports to these countries were limited,
consisting of mainly textiles, other light manufactures, and food
products. Consequently, China has maintained annually since 1961
a large trade deficit with Canada, reaching a level of $303 million in
1973. The deficit expanded further in 1974 when China imported 1.9
million metric tons of Canadian wheat at a cost of $400 million.
Except for 1971 and 1972 when China imported insignificant quantities
of Australian wheat, the balance of trade between China and Australia
was in favor of the latter. China's trade deficit with Australia
amounted to $75 million in 1973, and rose to $235 million in 1974 when
the PRC bought 1.4 million metric tons of Australian wheat valued
at $241 million, not including insurance and freight costs.

V. UNrTED STATEs-PRC TRADE

There was virtually no trade between the United States and the
People's Republic of China from 1954 to 1970. When Sino-American
relations began to thaw in 1971. $5 million worth of Chinese products
were sold to the United States primarily through third countries.
Direct trade resumed in 1972. during which year Chinese exports to

5' From 1961 to 1965 the PRC Snported 1.8 million metric tons of grain from France.
(Robert L. Price, op. cit., p. 601).
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the United States amounted to $32 million while $79 million worth of
American products were sold to the PRC. Trade between the two
countries rose sharply in 1973. In that year Chinese exports to the
United States were valued at $64 million while American sales to
China reached $812 million. In 1974 $115 million worth of Chinese
products were exported to the United States while PRC imports of
American products reached the level of $967 million.56

The expansion of United States-PRC trade in the last few years
has led many to wonder how fast and to what extent trade between
the two countries will continue to grow, and what commodity cate-
gories will have best trade potentials. Needless to say, with the present
state of art and the limited amount of information available it is not
possible to provide answers to these questions with any degree of pre-
cision. An attempt is made in this section to derive estimates of United
States-PRC trade that would have prevailed in the last few years
if trade relations between the two countries were normalized, and to
compare actual trade levels with "normalized" levels. It is hoped that
through such an exercise we may bring out highlights of United
States-PRC trade since its resumption and shed some light on the
prospect for future trade between the two countries."

There are several ways to estimate the "normalized" level of
United States-PRC trade.58 The approach adopted here is to derive
a set of data based on PRC trade with industrialized Western econ-
omies. With this as a basis attempts are made to determine the
volume of major commodity categories which might have been traded
between the United States and the PRC if trade relations between
the two countries were normalized. For our purpose, "normalized"
trade relations between the two countries are assumed to be similar
to those which already exist between the PRC and other industralized
Western economies. In other words, we assume that under normalized
conditions the trade between the PRC and the United States would
be conducted on the same basis as that between the PRC and other
industralized countries in the West, and that any barriers in the
former would not differ significantly from those which currently exist
in the latter. Given these assumptions we employ a methodology which
presumes that the U.S. share in PRC trade with the industralized
West would be the same as the U.S. share in the total trade of the
industralized West. 59

1. PRC Exports to the United States

Table 2 presents data on PRC exports to the United States for
1971 through 1974 by commodity category and derived estimates. of
"normalized" exports for 1971 through 1973. Lack of complete data

66 As explained in the notes to various tables in appendix A. for the purpose of this paper
PRC imports are valued on a c.i.f. basis and PRC exports, on an f.o.b. basis. Data on PRC
imports from the United States on an f.o.b basis can be found in "The Sino-American

Commercial Relationship" by William Clarke and Martha Avery in this volume.
67 For a detailed discussion of the United States-PRC commercial relationship, see the

paper by Clarke and Avery.
.. One approach which has been frequently suggested would be to start from the prewar

pattern of trade between China and the United States, and then make some assumptions
about what might have happened had Sino-American relations been normalized. However,
the structure of the Chinese economy and government economic policies in post-1949 China
have differed significantly from those of pre-1949 years, resulting in substantial shifts in
China's export and import trade structure. Accordingly, the prewar pattern of Sino-
American trade might not be a reliable guide to what will probably happen to future trade
relations.

J The methodology and data used to estimate "normalized" trade between the PRC and
the United States are explained in appendix B.
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at this writing (February 1975) does not permit us to derive
"normalized" estimates for 1974. According to our calculations, PRC
exports to the United States amounted to less than 4 percent of the
"normalized" level in 1971, and rose to 16 percent in 1972 and 23
percent in 1973.60 Preliminary data suggest that PRC exports to the
United States probably reached 30 percent of the "normalized" level
in 1974.

TABLE 2.-NORMALIZED AND ACTUAL PRC EXPORTS TO THE UNITED STATES, 1971-74'

-lln millions of U.S. dollars and percent]

1971 1972 1973 1974

A A A
N A NXI00 N A x00 N A -xl00 A

Foodstuffs- 34. 5 1. 5 4. 3 45.6 4. 3 9.4 65.0 6.6 10.2 16.3
Of which:

Animals, meat and fish --- 17.8 .I .6 15.0 1.0 6.7 26.0 1.4 5. 4 7.6
Grains -1- (-------- ( () 2 () (2) .2 (a ()

Fruitsandvegetables- 8.0 .I 1.3 7.2 I.i 15.3 13 0 1.9 14.6 2.0
Crude materials, fuels and edible oils. 40.0 2.2 5.5 55.1 12.3 22.3 79.0 15.8 20.0 16.8

Of which:
Oilseeds -. I (a) () .1 .1 100.0 .6 (a) () (2)
Textile fibers -4.2 .2 4.8 7.2 4.1 56.9 10.0 6.2 62.0
Crude animal materials 5.8 2.0 34.5 4.9 7.7 157. 1 10.0 7.3 73.0 8.3

Chemicals -5.7 .3 5.3 6.2 2.1 33.9 11.0 8.2 74.5 18.4
Manufactures -46.2 .7 1. 5 91.8 13. 5 14.7 104.0 32. 5 31.3 62.0

Of which:
Textile yarn and fabric- 12.2 .2 1.6 19.6 3.3 16.8 26.0 9.9 38.1 28.2
Clothing -8.9 () ') 11.0 .8 7.3 17.0 1.6 9.4 5.5
Iron and steel -1.2 (5) (5) .6 (2) (2) 1.0 (2) (2) .2

.Nonferrous metals - 3.5 (2) (2) 4.0 1.6 40.0 6.0 8.0 133.3 11.4
Other -18.0 .2 1.1 '2.6 .1 3.8 '22.0 .8 3.6 1.2

Total -144.4 4.9 3.4 201.3 32.-3 16.0 281.0 64.0 22.8 144.7

"N" stands for the normalized value, and "A", the-actual value. Actual values are based on U.S. Bureau of Census
data. The methodology and data used to estimate normalized values are explained in app. B.

a Zero or negligible.
' Including statistical discrepancies.

'The data in table 2 suggest that PRO exports to the United States
have remained considerably below "normalized" flows for all major
commodity categories. Among the subcategories listed in the table,
actual flows exceeded "normalized" flows in 1973, and probably also
in 1974, in only one case: nonferrous metals which mainly consisted
of tin and tin alloys. Exports of crude animal materials dominated
by bristles rose sharply in 1972, exceeding the "normalized" level,
but showed no significant changes in 1973 and 1974. Exports of textile
fibers, mainly raw silk, increased rapidly in 1972 and 1973, but
declined in 19.74. The export subcategory of animals, meat, and fish
expanded sharply in 1974 largely due to increases -in shrimps and
prawns.6"

Under normalized trade relations the United States could be ex-
pected to account for about 6 percent of PRC-export trade.6 2 Actually
the U.S. share was 0.2 percent in 1971, 1.1 percent in 1972, 1.3 percent
in 1973, and 2 percent in 1974. At .the present time, therefore, the
United States is not a major market for Chinese exports. When trade
relations are normalized, the United States may be expected to become

eo There were virtually no PRC exports to this country in 1970, the final year of total
embargoes by the United States. The only nroducts which Americans purchased from main-
land China through third countries in 1970 were carpets, carpetiang, and rugs, valued at
$1,000.

51 For a list of 50 leading PRC exports to the United States in 1973-74, see Clarke and
Avery. op. cit.

e: This percentage was derived in my unpublished paper, "The Potential of Trade between
the United States and the People's Republic of China," prepared at the Bureau of East-
West Trade.
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the third largest importer of Chinese products after Japan and
Hong Kong.

Although there exists a potential for the United States to become
an important importer of Chinese products, the relative share of the
PRC in U.S. imports will not be of any potential significance. The
PRC share in U.S. imports was only 0.01 percent in 1971. 0.06 percent
in 1972, 0.09 percent in 1973, and 0.11 percent in 1974. Even if PRC
exports were to reach the normalized level, its share in U.S. import
trade would be only 0.4 percentfi' For certain individual commodities,
however, mainland China has become an important source of supply
to the United States. In 1972, for example, the PIRC share in U.S.
imports was 71 percent for gurn turpentine, 54 percent for raw silk,
51 percent for bristles, and 36 percent for cassia and related products. 6 4

In 1973, the share became 74 percent for raw silk, 45 percent for
walnuts, 39 percent for bristles, 38 percent for cotton printclot.h, and
27 percent for fireworks, flares, and other chemical signals.65

2. PRC Imports from the Un Ited States

Data on normalized and actual imports by the PIRC from the United
States are presented in table 3. Actual imports are shown for 1.972 to
1974; "normalized" imports were estimated for 1972 and 1973. PRC
imports from the United States were nearly zero in 1970 and. 1971,'
amounted to 21 percent of the "normalized" volume in 1972. and ex-
ceeded it by 25 percent in 1973.

TABLE 3.-NORMALIZED AND ACTUAL PRC IMPORTS FROM THE UNITED STATES, 1972-74 1

[In millions of U.S. dollars and percentl

1972 1973 1974 2

A A
N A Nx100 N A Nx00 A

Foodstuffs -161 75 47 226 506 224 405
Crude materials, fuels and edible oils, of

which -29 2 7 37 210 568 l412
Rubber -3 (4) (4) 3 (4) (4)
Textile fibers -13 (4) (') 14 114 814 25

Chemicals,of whic -51 (4) (4) 108 9 8 12
Fertilizers--35 (4) (4) 69 5 7 (')

Manufactures, of which _ 135 2 1 275 86 31 138
Textile yarn and fabric -2 (4) (4) 4 (4) (4)
Iron and steel -23 (4) () 52 (4) (4) (
Nonferrous metals -7 (4) (4) 23 7 30 (')
Machinery and equipment -50 2 4 109 76 70 118

Other - 2 (4) (4) 54 1 25 (4)

Total -378 79 21 650 812 125 967

X "N" stands for the normalized value, and "A", the actual value.
2 Preliminary.

eIncluding shipments of U.S. soybeans via Canada.
Zero or negligible.

'Including statistical discrepancies.

Source: Actual values are based on CIA, "People's Republic of China: International Trade Handbook," September 1974.
tables 8 and 9 and U.S. Bureau of Census data. Values are shown on a c.i.f. basis. The methodology and data used to estimate
normalized values are explained in app. B.

m Ibid.
e In 1972 other Chinese commodlttes of relative Importance in U.S. Imports included

gelatin and animal glue (12 percent), crude feather (11 percent), fireworks (6 percent), and
antiquea (6 percent).

es In 1973 other Chtnese commodtites of relative Importance In U.S. Imports included
hair of the cashmere goat and like hair (25 percent), wood and resin-based chemical prod-
ucts (22 percent), citronella oil (22 percent), cassia, cassia buds, and cassia vera (15
percent), gum and spirits of turpentine (14 percent), gelatin, animal and fish glues, and
isinglass (14 percent), and red pepper (9 percent).

mrThe PRC imported very small amounts of manufactured articles from the United States
in 1970 and 1971, valued at $1,000 and $2,000 respectively.
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PRC imports from the United States in the last 3 years have
been dominated by agricultural commodities. In 1972 these com-
modities, consisting of wheat, corn, and soybeans, accounted for 97
percent of imports from the United States, while nonagricultural im-
ports included mainly telecommunications equipment. In 1973 both
the volume and variety of agricultural imports from the United States
increased, with wheat, corn, raw cotton, soybeans, and soybean oil
constituting the bulk of these imports. Agricultural commodities still
made up 85 percent of the import total, and the remainderi consisted
of aircraft and parts (7 percent), iron and steel scrap (3 percent),
nonferrous metals (1 percent), chemical fertilizers (1 percent), and
other industrial goods. Actual PRC imports from the United States
fell short of "normalized" imports for all categories in 1972, but ex-
ceeded them by large margins for both foodstuffs and crude materials
in 1973. In that year, imports of chemicals and manufactures still
remained considerably below the "normalized" levels.

Agricultural commodities continued to dominate PRC imports from
the United States in 1974, but their import share fell to 81 percent
of total value. The variety of industrial imports from the United
States expanded significantly last year, and over one-third of these
imports were attributable to the completion of the delivery of aircraft
and parts for which the PRC signed a purchase contract with the
Boeing Co. in 1972.67

Under normalized commercial relations, in the early 1970's the
United States could have supplied 12 to 16 percent of PRC imports.'
In fact, the U.S. share was zero in 1970 and 1971, nearly 3 percent in
1972, and rose to over 16 percent in 1973, and some 13 percent in 1974.

While the United States has become and probably will continue to
be an important supplier of certain commodities to China, the relative
importance of the PRC in U.S. export trade has been small. In 1972
China took only one-tenth of 1 percent of U.S. exports. When the
PRC purchased substantial quantities of American agricultural prod-
ucts in 1973 and 1974, it accounted for no more than 1 percent of U.S.
exports in both years. For certain U.S. commodities, however, the
PRC became an important buyer thus providing significant impact
on some segments of the American economy. In 1973, China's shares
in U.S. exports were 7 percent for wheat, 5 percent for-corn, 11 percent
for raw cotton, 12 percent for soybean oil, and 4 percent for iron and
steel scrap. In 1974 these shares became 5 percent for wheat, 3 percent
for corn, 4 percent for soybeans, and 14 percent for raw cotton.

3. Prospects for United States-PRC Trade

To sum up, the striking feature of PRC imports from the United
States since the resumption of trade between the two countries has
been the overwhelming importance of agricultural commodities. Their
relative weight, however, has declined, and probably will continue to
decrease in view of several considerations. First of all, Chinese pur-
chases of U.S. agricultural commodities in the last 2 years appeared
to be abnormally large. As shown in appendix table A.1, China im-

e7 For a list of 50 leading PRC Imports from the United States in 1973-74, see Clarke and
Avery. op. cit.

68 Chen, 'The Potential of Trade Between the United States and the People's Republic of
China."
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ported 5.3 to 6.8 million tons of grains between 1961 and 1966, and 3
to 4.8 million tons between 1967 and 1972. Grain imports jumped to
7.7 metric million tons in 1973, and 7 metric million tons in 1974,
with the United States supplying 52 percent and 40 percent of the
respective totals. In addition, the PRC imported for the first time
large quantities of soybeans, entirely from the United States. China
is a consistent importer of raw cotton, and the United States supplied
about 40 percent of this category of Chinese imports during 1973-74.

The large importation of U.S. agricultural commodities by the
PRC during 1973-74 is traceable to abnormally poor weather condi-
tions in China in 1972. Farm production fell in that year. As Sino-
American trade relations began to improve, the PRC turned lo the
United States for supplies. China has contracted to purchase grailn
from Canada and Alustralia in the next few years. It Will most likelv
continue to rely on these two countries and the United States for
imports to make up dormestic shortages in agricultural goods. Under
normal harvest conditions, however. China may not be expected to
continue in the future importing large quantities of U.S. grain. This
will particularly be the case if the PRC becomes successful in imple-
rnenting its measures for raising agricultural productivity and con-
trolling population growth.

Raw cotton was China's leading import from the United States in
prewar years. China's demand for this commodity has increased rap-
idly, and may rise further because of the necessity to step up textile
production to meet increasing domestic consumption and export re-
quirements.6- The recent reentry of the UJnited States into the Chinese
cotton import market may signify that China probably will look to
the United States for a significant part of its cotton supply. In the
short run, China's demand for American cotton will depend upon
domestic harvest conditions and foreign demand for Chinese textile
products, which in turn depends upon a host of factors, particularly
the general economic situation and textiles inventories of the importing
countries. An improved cotton crop. the worldwide recession. and
excessive inventories of certain countries were mainly responsible for
China's cancellation of raw cotton imports from the United States in
earlv 197.5. In the longe run, however, China's import requirements of
raw cotton will be affected by the domestic capacity to supply syn-
thetic fibers. the production of which undoubtedly will have expanded
as a result of the neiw plants currently on order in Japan and Western
Europe.

As United States-PRC trade continues to develop, China will prob-
ably purchase increasing quantities of American industrial products.
The PRC appears to have a large demand for industrial raw mate-
rials. plant. equipment, and technology, but the United States will
very likely face strong competition from Japan and Western Europe.
The best export potential for the United States appears to be in cer-
tain areas of advanced technology and equipment for which the PRC
could have large demand and in which the United States possesses
special advantages. China has purchased aircraft from the Boeing Co.,
fertilizer plants from the M. W. Kellogg Co., anad a number of other
American industrial products, and the scope of industrial purchases

" The shortfalls In raw cotton production necessitated Imports which fluctuated between
64,000 and 168,000 tons annually in the second half of the 1.960's. Major suppliers were
Pakistan, Syria, Tanzania, Sudan, Egypt, and other Middle Eastern and African countries.
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from the United States is likely to expand. It may be expected that
the relative weight of industrial products in PRO imports from the
United States will rise over time and that of agricultural products
will decline. The size of PRC imports from the Unitecl States in the
next few years, therefore, will depend in a large mesaure upon the
rapidity with which China will expand imports of American indus-
trial products. This, in turn, will be determined by a number of fac-
tors, both political and economic. Most important among them appear
to be China's general economic and foreign trade policies, and its
specific policy toward imported technology and equipment. These
policies 'will be examined in the following section. In the remainder
of this section, we allude to another important factor: the capacity
of the PRC to expand imports to the United States.

The balance of the United States-PRC trade since its resumption
has been heavily in favor of the United States. The ratio of PRC im-
ports from and'exports to the United States was 2.5:1 in 1972, 13:1 in
1973, and 8:1 in 1974. Although the PRC policy has been to maintain
an overall balance in trade largely by using excess exports to Hong
Kong and Southeast Asia to finance trade deficits with the industrial-
ized West, the large deficits with the United States have caused some
concern to the Chinese. PRC imports from the United States in 1974
were smaller than anticipated early in that year partly resulting from
Chinese efforts to cut back purchases. At the same time, the PRC ap-
pears to be interested in expanding exports to the United States as
evidenced by invitations to an increased number of American busi-
nessmen to attend the Canton Trade Fair and to the representatives
of the American Importers Association to visit China, and by the re-
cent visit of a Chinese textile mission to this country.

As noted above, PRC exports to the United States, as of 1974, still
fell considerably short of the "normalized" level. A number of factors
are probably responsible for the gap. Most frequently mentioned are
the twin issues of Chinese frozen assets and American private claims
and the absence of most-favored-nation tariff treatment. Other prob-
able factors include: (1) limited capabilities of Chinese export indus-
tries to expand supply rapidly and Chinese reluctance to reduce ex-
ports to traditional customers; (2) slow adaptation of Chinese ex-
porters to American marketing'techniques; (3) inability of the Chinese
to style products for the rapidly changing American market; (4)
peculiar Chinese practices of pricing export commodities, such 'as
tiered pricing systems favoring Third World countries; (5) lack of
knowledge of American importers about Chinese products and trading
methods; (6) inadequate shipping and financial facilities; (7) large
transportation costs; and (8) U.S. nontariff regulations.- 0 The gradual
removal of these barriers will facilitate PRC exports to the United
States. thus making the Chinese both more willing and able to expand
the importation of American products.

VI. Til-rE OUTLOOK FOR PRC TRADE GROWTH

In the long run, China's trade in general, and with the United States
in particular, will be governed basically by its economic and foreign

70 Some of these factors were mentioned by David Denny in his paper. "The Effect of
Normalized Commercial Relations on PRC Exnorts to the United States," People's Republic
of China Affairs Division, Bureau of East-West Trade. U.S. Department of Commerce,
November 1973. For a discussion of these and other Issues and problems of United States-
PRC commercial relationship, see Clarke and Avery, op. cit.
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trade policies. Inasmuch as the best export potential for the United
States will most likely be in certain areas of advanced 'technology and
equipment, the Chinese policy toward imported capital goods, espe-
cially those of an advanced nature, is of particular importance.

One of China's economic goals since the founding of the People's
Republic has been to build China into a modern industrial country in
the shortest time possible. Rapid industrial growth will depend mainly
on the expansion of modern industry. One major determinant of the
rapidity of modern industrial expansion would be the ability to secure
in adequate quantities advanced technology and equipment from de-
veloped countries, which, in turn, hinges on the ability of the
Chinese to finance such imports. As long as the PRC maintains its
long-held balanced-trade policy of paying for imports with export
earnings, the size of imports will continue to depend on export
capabilities.

In this regard, sustained growth of agricultural productivity is of
crucial importance. Improvements in agricultural production not only
will reduce grain import requirements, but also may expand the capa-
bility to export thus allowing larger industrial imports. For example,
the increased supply of chemical fertilizers, which has been an es-
sential ingredient of China's program to raise agricultural produc-
tivity, is particularly conducive to the growth of rice output, and as
alluded to earlier, rice could very well become an attractive foreign
exchange earner in the future.

China's export capabilities can be significantly enhanced by the
development of the petroleum industry. As noted above, China either
has begun, or is under negotiation, to export crude oil and petroleum
products to some of the Pacific Basin countries. Given its resource en-
downments, China conceivably could also develop labor-intensive ex-
port industries to augment foreign exchange earnings. It has been sug-
gested, for example, that the electronics industry in Hong Kong
could absorb substantial quantities of component parts made in China.
But with the keen competition among exporters of labor-intensive
products, particularly in Asia, the likelihood for the PRC to achieve
export-led industrial growth of the Japanese or Taiwanese order ap-
pears to be small. The best prospect to expand export income remains
in the area of crude oil and, probably, rice.

To gain some idea about what increases in the output of these prod-
ucts will mean in export income, let us assume that China will manage
to export 75 million tons of crude oil and 3 million tons of rice by 1980.
Needless to say, these exports will depend on a variety of factors: out-
put, domestic needs, and world prices for these products, among others.
At current prices these two items of assumed exports alone would yield
in the neighborhood of $8 billion. more than the entire amount of
China's 1974 export income.7' This -would permit China to increase
significantly the importation of needed industrial goods. 72

Whether the PRC will succeed in achieving the levels of grain and
oil production not only to meet domestic needs and also to generate

tIt should be noted, however, that world prices for these products may not remain
at current levels. Oil prices could go down by 1980 If Alaskan and North Sea oil would

become available In substantial quantity. On the other hand, rice prices which, as oil prices,
have gone up considerably In the last few years, will likely remain high If the worldwide
food situation does not Improve.

72 For this and other points discussed In this section. I benefited from Walter Galenson's
comments on my paper. 'Industrial Development In -Mainland China, 1949-74," presented
at the Sino-American Conference on Mainland China in Alrlie House, Warrenton, Va.,Dec. 12-15, 1974.
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sufficient export income remains to be seen. The Chinese Government
has given both chemical fertilizer and petroleum industries highest
priority in the allocation of its limited investment resources, but large
investment in these industries alone will not guarantee their success.
Their performance will hinge upon a number of factors. Probably
the most crucial of them is whether the Chinese will be able to supply
these industries with required quantities of high-quality inputs in-
cluding, in addition to advanced types of machinery and equipment,
trained technical manpower. Another important factor is the estab-
lishment of an adequate transport and distribution network to facili-
tate not only the process of production but also the delivery of prod-
ucts to end-users and for exports.

Aside from the point about China's ability to generate sufficient ex-
port income, another pertinent questiton is whether the PRC will be
willing to import large quantities of industrial goods in view of po-
litical and ideological considerations. From the start the PRC has
recognized the useful contribution that foreign trade can make to-
ward building China rapidly into a strong modernized country.73

Foreign trade policy, therefore, has been an important component
of China's overall policy for national economic development. Al-
though the PRC has adopted a policy of placing heavy emphasis on
self-reliance, foreign trade is considered as a means to facilitate the
implementation of such policy.

7
4 Foreign Trade Minister Li Chiang

in an article published in July 1974 anticipated a continuing growth
of China's foreign trade when he stated:

China's future potentialities in foreign trade are substantial * * ** Generally
we will be able to export more and better goods * * *. At the same time, China's
imports will be increased accordingly. Without doubt, our trade with other
countries will continue to broadenl."

Although in the official view the principle of self-reliance does not
imply a rejection of foreign trade, the policy toward imported tech-
nology and equipment has been often debated in China. In early 1974
the debate was resumed with increased intensity.76 The discussion re-
vealed that there were some in China advocating substantial purchases
of industrial equipment from abroad. Participants in the discussion
seemed to agree that China could benefit from learning the advanced
techniques of developed countries, but argued that foreign technology
and equipment should not be transplanted to China in toto without
considering local adaptability. The principal issue, therefore, was
not whether China should import technology and equipment at all, but
the extent to which it should rely on foreign sources to meet economic
plans for growth and modernization.

73 The Common Program promulgated on the eve of the founding of the People's Republic
specifically stipulates: "The People's Republic of China will, on the basis of equality and
mutual benefit, resume and develop commercial and trade relations with various nations."
The same point was made In an authoritative article In the Party journal of Hung-ch'i
published in October 1969. The article states: "On the basis of the principle of respect for
national sovereignty and Independence, complete equality and mutual benefit, economic
cooperation and trade with friendly countries are necessary."

74 This is evidenced In the statements recently made by a number of officials, Including
the speech by Deputy Premier Teng Hslao-plng at the special session of United Nations
General Assembly in April 1974. See Pekiug Review, No. 16, Apr. 19. 1974. pp. 6-11.

75 Li Chiang, "New Developments in China's Foreign Trade," No. 1, 1974, pp. 1-5; quota-
tion on p. 5.

78 The revival of the discussion came with the publication of two articles In the January
and February 1974 Issues of Hung-ch'i (Red Flag). Two articles in Jen-min jih-pao (Peo-
ple's Daily) of Mar 22, 1974, related the discussion, and another was published on
May 3 of the same year.
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Although the genesis of this complicated debate is not known,'7 it
has not resulted in a cessation of imports of technology and equipment.
Following a dramatic rise in import commitments by the PRC in 1973,
no significant cutback in buying was in evidence during the first half
of 1974 when overreliance on foreign technology and equipment was
at issue. Although some slowdown in purchases has been noticed since
mid-1974, it is mainly due to Chinese concerns of a too great diminu-
tion of foreign exchange reserves. China's continuing interests in for-
eign technology, plant, and equipment also were reflected in the grow-
ing number of countries to hold industrial exhibitions in China dur-
ing 1974, all of which appeared to have enthusiastic support from the
Chinese Government.78

The present PRC policy has been spelled out in a number of recent
official statements. Several months after the most recent debate was
underway, Minister Li stated:

China welcomes technical interchange with other, countries and imports essen-
tial equipment on a planned and selective basis according to the needs of her
socialist construction.'

Chairman of the China Council for the Promotion of International
Trade Wang Yao-ting explained further in an October 1974 article:

While adhering to the policy of self-reliance, China, in order to meet the needs
of carrying out the national economic plan, has imported some ferrous and non-
ferrous metals, vehicles, ships, planes, machinery, rubber, chemical fertilizers,
insecticides, paper pulp, et cetera, and has purchased in a planned way complete
sets of equipment for making oxygen and generating electricity and rolling mills.
This is done with a view to developing the country's industrial and agricultural'
production and accelerating socialist economic construction.80

It becomes clear, therefore, that China's continuing policy calls for
an increasing foreign trade and imports of some foreign technology
and equipment. If this policy continues and if China becomes success-
ful in generating sufficient export income, in the long run its trade
with the industrialized West including the United States may be
expected to grow.

77 The debate may have triggered by several factors. One was the desire of Chinese plan-
ners to tighten the scrutiny of requests to buy foreign equipment. One report cited evidence
of a large number of requests from factories all over China for imports of foreign equip-
ment stimulated by improvements of trade relations with the West. All such requests could
hardly be satisfied without straining the limited amount of Chinese foreign exchange re-
serves. Another factor might Involve attempts by Chinese authorities to maintain the
maximum pressure on industrial plants to pioneer and propagate neat techniques of their
own. Extensive domestic innovations have taken place in the PRC. Chinese planners were
concerned with the possibility that the Incentive for the industrial sector to develop its own
techniques would be dampened If foreign equipment and technology were imported In large
quantities. This was especially true in China's vast rural areas where hundreds of thousands
of small plants had to make do with their own resources. For a discussion of the debate,
see Nai-Ruenn Chen, "China's Foreign Trade Policy: A Current Appraisal," Overseas Bua.-
ness Reports, U.S. Department of Commerce, October 1974.

78 During 1974 12 countries held Industrial exhibitions in Peking, Shanghai, and Tientsin.
These countries were Australia, Austria, Canada, Denmark, France, Hungary, Japan, Mex-
ico. Poland, Romania, Sweden, and Switzerland. More exhibitions are scheduled in 1975.

n Li Chiang, op. cit.
8D Wang Yao-ting, "China's Foreign Trade," Peking Review, 41, Oct. 11, 1974, pp. 18-20

and 26; quotation on p. 19.
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APrENDIx A

STATISTICAL TABLES

TABLE A. 1-PRC FOREIGN TRADE, 1950-74'

[in millions of U.S. dollarsi

In current prices In constant prices 3

Year Turnover Exports Imports Turnover Exports Imports

1950 -1,210 620 590-
1951 - - - - 1,900 710 1,120 - --- ------------------------------
1952---------- - - 1,890 875 1,015 1,800 795 1,005
1953--------------- - - 2,295 1,040 1,255 2,290 995 1,295
1954---------- - - 2,350 1060 1290 2,275 930 1,345
1955---------- - - 3,035 1,375 1,660 3,010 1,295 1,715
1956---------- - - 3,120 1,635 1,485 3,115 1,560 1,555
1957---------- - - 3,055 1,615 1,440 2,910 1,530 1,380
1958---------- - - 3,765 1,940 1,825 3,765 1,940 1,825
1959 - - - - 4,290 2,230 2,060 4,400 2,315 2,085
1960 - - - 3,990 1,960 2,030 3990 1,920 2,00

1961 - - - - 3,015 1,525 1,490 3,610 1,540 1,520
1962 - - - - 2,675 1,525 1,150 2 765 1,585 '1,80
1963 - - - - 2,770 1,570 1,200 2770 1,570 1200
1964---------- - - 3,220 1,750 1,470 3,120 1,685 1,435
1965---------- - - 3,880 2,035 1,845 3,790 2,005 1,785
1966---------- - - 4,245 2,210 2,035 4,070 2, 155 1,915
1967---------- - - 3,895 1,945 1,950 3,770 1,930 1,840
1968 ---------- - - 3,765 1,945 1,820 3,655 1,920 1,735
1969---------- - - 3,860 2,030 1,830 3,610 1,920 1,690
1970---------- - - 4,290 2,050 2,240 3,755 1,865 1,890
1971 ----------------- - - , 720 2,415 2,305 4,060 2,180 1,880
1972 ------------- 5,920 3,085 2,835 4,685 2,570 2, 115
1973 ----------------- - - , 70 4,895 41,975 5,760 3,000 2,760
197423 ---- -- ------- 13, 715 6,305 7,410 5,930 2,765 3, 16 5

'Exports are valued on an f(ob. basis, and imports, on a ciite . basis. Data are rounded to the nearest $5,000,000.
2 Preliminary.
3In 1963 prices.

Sources: Data in current prices: Central Intelligence Agency, "People's Republic of China: International Trade Hand-
book," Washington, D.C., September 1974.

Data in constant prices: Data in current prices for 1952 through 1972 were adjusted by the export and import deflator
series with 1963 as the base year in Alexander Eckstein, "China's Economic Growth and Foreign Trade," 'Ul.S.-China
Business Review." vol. 1, No. 4 (July-August 1974)..1973 trade deflators were derived from "Yearbook of International
Trade Statistics 1972-73" (Statistical Office of the United Nations, New York, 1974).according to the procedure outlined
in Alexander Eckstein and Bruce Reynolds, "Sino-American Trade Prospects and Policy," "American Economic Review,
Papers and Proceedings," vol. 64, No. 2 (May 1974), pp. 283-93. Export and import deflators for 1974 are crude estimates
derived on the basis of partial data on PRC trade with Hong Kong and Japan.



TABLE A.2.-COMMODITY COMPOSITION OF PRC IMPORTS, 1966-731

[in millions of U.S. dollars and in percent of total importsl

1966 1967 1968 1969 1970 1971 1972 1973
Value Percent Value Percent Value Percent Value Percent Value Percent Value Percent Value Percent Value Percent

Foodstuffs, of which -510
Grains -400

Crude materials, fuels, arqd edible oils, of
which -340

Rubber -85
Textile fibers -150

Chemicals, of which -250
Fertilizers -155

Manufactures, of which -910
Textile yarn and fabrics -35
Iron and steel -225
Nonferrous metals -55
Machinery and equipment -455

Other -25

Total - ---------------- 2,035

7 380 19 410 23 350 19 355 16 290 13 455 16 1, 000 20295 15 305 17 260 14 280 13 205 9 345 12 840 17
320 16 300 16 310 17 370 17 385 17 550 19 985 204 75 4 85 5 145 8 80 4 55 2 70 2 165 37 150 8 100 5 90 5 110 5 140 6 205 7 400 812 285 15 315 17 310 17 330 15 325 14 360 13 445 9 n8 200 10 200 11 205 11 230 10 200 9 190 7 220 445 945 48 775 43 850 46 1,175 52 1,295 56 1,455 51 2,505 502 45 2 40 2 30 2 45 2 40 2 40 1 70 0

11 320 16 265 15 275 15 405 18 465 20 510 18 930 193 85 4 125 7 225 12 210 9 150 7 235 8 400 822 380 19 275 15 240 13 395 18 505 22 520 18 855 171 20 1 20 1 10 1 10 (2) 10 (2) 15 1 40 1
100 1,950 100 1,820 100 1,830 100 2,240 100 2,305 100 2,835 100 4,975 100

Commodity category

l Inmports are valued on a c.i.f. basis. Value data are rounded to the nearest $5,000,000. Components Source: U.S. Central Intelligence Agency, "People's Republic of China: International Trade Hand-may not add to the totals shown due to rounding. book," Washington, D.C., December 1972; October 1973; and September 1974.
2 Less than halt of 1 percent.



TABLE A.3.-COMMODITY COMPOSITION OF PRC EXPORTS, 1966-731

[In millions of U.S. dollars and in percent of total exportsl

1966 1967 1968 1969 1970 1971 1972 1973

Value Percent Value Percent Value Percent Value Percent Value Percent Value Percent Value Percent Value Percent

Foodstuffs, of which .
Animals, meat and fish .
Grains.
Fruits and vegetables-

Crude materials, fuels, and edible oils,
of which - ..

Oilseeds-
Textile fibers -
Crude animal materials

Chemicals-
Manufactures, of which

Textile yarn and fabric .
Clothing-
Iron and steel-
Nonferrous metals-

Other-

Total - .-.-- - ------------

615
230
150
120

28 510 26 535 28 615 30 645 31 740 31 955 31 1, 595
10 170 9 175 9 210 10 215 10 275 11 335 11 485
7 140 7 130 7 115 6 110 5 95 4 155 5 535
5 125 6 140 7 175 9 170 8 155 6 180 *6 225

33
10
11
5

480 22 440 23 415 21 450 22 430 21 475 20 600 19 870 18
90 4 90 5 85 4 75 4 65 3 15 1 15 (3) 105 2

105 5 100 5 90 .5 120 6 100 5 120 5 205 7 290 6 -f
90 4 75 4 100 5 130 6 115 6 105 4 115 4 165 3
90 4 85 4 85 4 90 4 105 5 130 5 160 5 245 5

920 42 850 44 850 44 820 40 855 42 1, 055 44 1, 340 43 2,160 44
305 14 250 13 270 14 310 15 340 17 325 13 460 15 795 16
185 8 170 9 180 9 195 10 155 8 155 6 190 6 275 6
90 4 70 4 25 1 35 2 40 2 65 3 65 2 110 2
40 2 35 2 25 1 35 2 25 1 45 2 30 1 50 1

105 5 60 3 60 3 55 3 15 1 15 1 30 1 25 1

2, 2i0 100 1,945 100 1,945 100 2,030 100 2,050 100 2,415 100 3,085 100 4,895 100

Commodity category

I Exports are valued on an flo b. basis. Value data are rounded to the nearest $5,000,000. Corm- Sources: U.S. Central Intelligence Agency, "PeoDle's Republic of China: International Trade
ponents may not add to the totals shown due to rounding. Handbook," Washington, D.C., December 1972; October 1973; and September 1974.

9 Less than half of I percent.
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TABLE A.4.-PRC GRAIN IMPORTS, 1961-74

Million Million U.S.
Year metric tons dollars 1

1961 ---- 6. 2 435
1962 - - .3 370
1963---------------------------------------- 57 400
19643.------------------------------------------------------------------------- 6.88 475
1965--------------------------------------- 5.7 40 0
1966----------------------------------------------------------------------5. 6 400
1967 - -4.1 295
1968 - -4. 4 305
1969 69 -- 3.9 260
1970 - - 4. 6 280
1971 ---------- ---------------------------- 3.0 205
1972 ------ - 4.8 345
1973 -------------------------------------- 7.7 840
1974 -7.0 1, 145

X Values are c.i.f and are rounded to the nearest $5,000,000.

Source: 1961-65: A. H. Usack and R. E. Batsavage, "The International Trade of the People's Republic of China," in
U.S. Joint Economic Committee, "People's Repubiic of China: An Ecosomic Assessment," Washington, D.C., 1972, p.
348. 1966-73: U.S. Central Intelligence Agency, "People's Republic of China: International Trade Handbook," Washing-
ton, D.C., September 1974, p. 15. 1974: The ton figure was supplied by U.S. Department of Agriculture. The value figure is
a preliminary estimate.

TABLE A.5.--PRC TRADE WITH OTHER SOCIALIST COUNTRIES, 1950-74'

lIn millions of U.S. dollarsl

Asian Socialist
Total U.S.S.R. Easeorn Europe 2 countries 3 Other'

Yeas Expoits Imports Exports Imports Exports Imports Exports Imports Exports Imports

1950 --- 210 140 190 135 15 5 5 0
1951 --- 465 515 305 445 140 65 20 5
1952 --- 605 710 415 550 165 .55 25 5
1953-- 670 885 475 690 150 190 45 5- - ----
1954 --- 765 970 550 720 130 240 85 10
1955 --- 950 1,300 645 1,055 200 235 105 10
1956 --- 1,045 1,010 745 715 195 265 95 25 10 5
1957 1, 085 880 750 545 240 285 85 45 10 5
1958 - 1,260 1, 100 880 635 290 410 11 50 0 5
1959.-- 1,615 1,365 1,100 955 350 325 160 85 5 0
1960 1,335 1,285 850 815 310 335 160 95 15 40
1961-- 965 715 550 365 145 160 160 95 110 95
1962-- 915 490 515 235 105 65 170 90 125 100
1963-- 820 430 415 185 115 50 165 100 125 95
1964.-- 710 390 315 135 100 60 135 90 160 105
1965 --- 650 515 225 190 95 110 130 90 200 125
1966-- 585 505 145 175 130 140 150 80 160 110
1967 -- 485 345 55 50 110 135 180 60 140 100
1968- 500 340 35 60 140 135 180 60 145 85
1969 -- 490 295 30 25 145 120 145 55 170 95
1970 -- 480 380 20 25 160 160 125 65 170 100
1971.--- 585 500 75 80 195 250 150 75 165 95
1972 -- 740 535 135 120 230 265 180 80 195 70
1973-- 995 705 135 135 305 300 355 125 200 145
1974 5_ 1,370 930 140 140 345 315 580 155 305 320

I Exports are valued on an f.o.b. basis, and imports, on a c.i.f. basis. Data are rounded to the nearest $5,000,000.
' Includes Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, and Romania.
a Includes North Korea, North Vietnam, and Mongolia.
4 Includes Albania, Cuba, and Yugoslavia.
5 Preliminary.
Source: Robert L. Price "International Trade of Communist China, 1950-65," and Central Intelligence Agency, "Com-

munist China's Balance of'Payments, 1950-65," both in U.S. Joint Economic Committee "An Economic Profile of Mainland
China," Washington, D.C., 1967, pp. 579-608 and pp. 621-660, respectively; A. H. UsacL and R. E. Batsavage, "The Inter-
national Trade of the People's Republic of China," in U.S. Joint Economic Commitee, "People's Republic of China: An
Economic Assessment," Washington, D.C., 1972, pp. 335-370; and U.S. Central Intelligence Agency, "People's Republic
of China: International Trade Handbook," December 1972, October 1973, and September 1974.



TABLE A.6.-PRC TRADE WITH NON-SOCIALIST COUNTRIES. 1961-741

[in millions of U.S. dollarsi

Western Europe

Total United States Canada Total France Italy United Kingdom West Germany Other

Year Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports

1961 ---- 560 775 (2) 0 3 150 181 234 13 41 10 38 73 52 35 46 50 57
1962 --------- t605 660 0 0 4 153 149 170 15 51 12 23 50 28 32 36 40 32
1963 ---- 755 770 (2) 0 5 106 172 184 19 67 19 21 47 35 34 18 53 43 2
1964 -------- 1,040 1,080 (2) 0 9 148 229 196 28 43 21 20 59 56 49 20 72 57
1965 --- - 1,385 1,330 (e) 0 15 118 300 350 39 63 34 53 77 75 65 72 85 87
1966 ---- 1,625 1,530 (2) (2) 20 195 365 510 48 111 52 61 82 96 82 135 101 107
1967 ---- 1, 460 1,605 (2) (2) 25 10S 310 720 40 102 49 89 68 135 65 231 88 163
1968 -------- 1,445 1,480 (2 () 25 160 335 625 51 119 43 83 71 70 76 196 94 157
1969---------- 1,540 1,535 (2) (2) 27 129 380 565 65 45 57 71 79 132 78 202 101 115
1970 -------- 1,570 1,860 (2) (2) 22 154 355 660 57 97 56 76 69 143 70 200 103 144
1971 ---- 1,830 1,81)5 5 (2) 28 213 410 575 67 125 56 71 69 92 89 160 129 127
1972 ---- 2,345 2,300 32 79 49 296 460 605 91 67 73 88 77 90 97 190 127 170
1973 -------- 3,900 4,270 64 812 53 356 665 1,025 128 103 112 84 102 238 130 357 193 243
1974 ----------- 4,935 6,480 115 9167 60 356 820 1,350 160 188 102 121 136 193 168 482 254 366

See footnotes at end of table.



TABLE A-6.-PRC TRADE WITH NONSOCIALIST COUNTRIES, 1961-1974 '-Continued

Other Southeast AsianAustralia and Hong Kong and Malaysia and countries, South
New Zealand Japan Macao4

Singapore Asia and Near East Latin America Africa Others
Year Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports

1961---------- 9 200 29 17 115 1 54 9 138 127 2 9 29 28------1962---------- 13 110 44 40 138 2 64 (2) 162 130 2 34 31 22.----------1963---------- 17 226 71 66 170 2 90 6 178 122 1 7 34 54 -------1964 --------- 27 180 150 160 253 2 95 1 220 172 2 155 54 54 ----------1965---------- 39 193 221 257 355 5 115 10 250 215 5 105 85 75 ----------1966---------- 30 104 300 331 400 5 100 45 310 185 5 105 95 50-----------1967---------- 34 217 266 303 310 1 135 50 270 145 5 10 105 55 ------ ----1968---------- 38 120 222 345 325 1 165 55 235 115 10 0 90 60-----------1969---------- 41 135 239 415 340 1 155 105 255 115 10 (2) 95 70.----------1970---------- 45 140 255 600 370 5 140 50 250 140 10 5' 125 70 (2)(1971 --------- 43 33 322 607 445 5 170 35 210 125 10 55 185 155 (2)(21972---------- 62 50 468 640 535 5 190 45 320 215 20 210 195 155 15 ()1973---------- 97 167 928 1,093 825 10 325 135 595 220 45 255 285 185 20 1019740 .. -135 385 1,245 2,085 910 20 (0) (0) (0) (9 ) 90 440 420 190 40 15

1 Exports are valued on an f.o.b. basis, and imports, on a c.i.f. basis. Components do not always add Sources: Robert F. Deriberger, Prospects for Trade between China and the United States," inopts the totals shown du to rounding. Alesander Eckstein (ed.), "China Trade Prospects and U.S. Policy," New York: Praeger Publishers,2 Less than $5oo,ooo. 1971; Roet1Drc,"eentsa rd fCmuitCia15-65," in U.S. Joint Economic3 Preliminary. Commte,"n cnmcPrfl fManadCinWahgtn D.C., 1967; A. H. Usack andI Net xf entrepot trade with third countries. R. E.Baaag,"hIneatolTrdofhePpe'Rpuicf China," in U.S. Joint Economico lIscludes Spain, Portugal, Greece, and Malta. Commte,"epe epbi fCia nEcnmcAssmn, Washington, D.C., 1972; U.S.6 Not available. Centra InelgneAec,"epesRpalco hn:itrain Trade Handbook," December
1972; Ocoe 93 n etme 94 n Yarbook of International Trade Statistics-1964,"
NewYokUntdNtos196
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APPENDIX B

METHODOLOGY AND DATA USED IN ESTIMATING "NORMALIZED" FLOWS OF
UNITED STATES-PRC TRADE

The Methodology

The "normalized" volume of PRC exports to the United States during a given
year may be derived by first estimating the values of major categories of Chinese
commodities that would have been exported to the UJnited States under normal
trading relations and then aggregating the "normalized" values of these categories.
Suppose X is a category of commodities, and XPRcIW represents thIe value of X
exported by the PRC to the industralized countries of the West during a given
year and XPRC-ALL, the value of X exported by the PRC to all countries in the
world during the same year. By dividing XPRc-Iw by XPRC-ALL, the fraction may
be taken to represent the probability the PRC export of X went to the indus-
trialized West, given an export of X by the PRC, i.e., P (XPRC-IW). Symbolically,
we have

P(XPRC- IW) = XPRC-IW
XPRC-ALL

Assume that XALIIW is the value of X imported by the industrialized West
from all countries during a given year and XALL-US, the value of X imported by
the 'United States from all countries. The ratio of XALL-US to XALL-IW may be
interpreted as the probability the importer was the United States, given an
import of X by the Industrialized West, i.e., P(XuSliw).
Symbolically, we have

P( XUIW ) = XALL-US (2)
XALL-IW

Statistically speaking, if P(XPRC-xW) and P(Xusllw) were independent,
P(XPRC-US), the hypothesized probability that the importer could have been the
United States given an export of X by the PRC may be assumed to be

P(XPRC-Us) =P(XPRC-IW) -P(XUB/IW) (3)

The assumption of statistical independence may be taken to mean the absence of
trade barriers such as trade embargoes, differential tariffs, quotas, tiered pricing
systems, and transport cost differences. The hypothesized probability of
P(XPRC-Us) thus derived also may be considered as the share of the United States
in PRC exports of X, which could be expected if trade relations between the two
countries are normalized. The "normalized" value of X exported by the PRC to
the United States during a given year may be derived by multiplying the actual
value of X exported by the PRC to all countries in that year by the "normalized"
share of the United States, i.e., XPRC-ALL. P(XPRC-US). The same procedure may
be applied to other categories of commodities which conceivably could have
been exported by the PRC to the United States under normalized conditions.

The "normalized" volume of PRC imports from the United States may be
derived in a similar manner. Suppose Y is a category of commodities, and YIW-PRC
represents the value of Y imported by the PRC from the industrialized West
during a given year and YALL-PRC, the value of Y imported by the PRC from all
countries during the same year. The ratio of YIW-PRC to YALL-PRC may be inter-
preted as the probability the PRC import of Y came from the industrialized
West, given an import of Y by the PRC, i.e., P(YIW-PRC). Symbolically, we have

P(YIW-PRC)= YIW.PRC (4)
YALT.-PRC

Likewise, the ratio of the value of Y exported by the United States during a
given year to the value of Y exported by the industrialized West during the same
year may be regarded as the probability the exporter was the United States,
given an export of Y from the industrialized West, i.e., P(Yus/lw). Assuming
YUS-ALL and YIW.ALL stand for the value of the export of Y from the United
States and the industrialized West, respectively, to all countries, we have
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P(Yus/IW)= YUALL (5)YIW-ALL

If P(YIW-PRC) and P(Yusxlw) were independent, the hypothesized probability
that the exporter could have been the United States, given an import of Y by
the PRC, i.e., P(YU8'PRC), may be derived as

P(YuB-PRC) =P(YIW-PRC) .P(YU8/1VW) (6)

The measure may be taken to represent the U.S. share in PRC imports of Y
under normalized conditions. The "normalized value of Y imported by the PRC
from the United States during a given year can be obtained by multiplying the
actual value of Y imported by the PRC from all countries in that year by the
"normalized" share of the United States, i.e., YALL-PRC-P(YUS-PiC). The "normal-
ized" values of other categories of PRC imports which conceivably could have
come from the United States are estimated in the same way.

The Data

Four types of trade data are required for all commodity categories and sub-
categories: PRC exports to all countries and to the industrialized West; PRC
imports from all countries and from the industrialized West; exports to all coun-
tries from the industrialized West and from the United States; and imports from
all countries by the industrialized West and by the United States.

For PRC trade data, we relied on the estimates contained in Central Intelli-
gency Agency, "People's Republic of China: International Trade Handbook"
(December 1972; October 1973; and September 1974). These estimates are for
broad commodity ' categories and subcategories only, and figures for detailed
breakdowns are not available Trade data for the industrialized West and the
United States were based on "World Trade Annuals" prepared by the Statistical
Office of the United Nations and the "Bulletins of Foreign Trade Statistics,"
series C, published by the Organization for Economic Cooperation and Develop-
ment. These data were grouped into a number of commodity categories accord-
ing to the classification adopted in the CIA Handbook for PRC data. Coun-
tries in the industrialized West are West European countries, the United States.
Canada, Japan, Australia, and New Zealand.



INTERNATIONAL FINANCE IN THE PEOPLE'S
REPUBLIC OF CHINA

By DAVID L. DENNY*

The past 5 years have witnessed significant changes in the foreign
relations of the People's Republic of China. The increasing foreign
economic relationships have been an important part of these policies.
China's foreign trade has rapidly expanded both in terms of numbers
of trading partners and of total trade turnover. Chinese foreign trade
corporations have begun to purchase large-scale plant and equipment
again, most of which will be paid for over a 5- to 7-year period. Fin-
ally, the PRC has increased its contacts with international economic
organizations.

This paper explores the way the PRC conducts its international
financial activities. Because of the lack of useful information on remit-
tances, trade in "invisibles," gold sales and other aspects of the balance
of payments, this paper is largely restricted to a discussion of the
methods of financing commodity trade. The discussion will focus on
two central themes: (1) To what extent is the PRC "becoming more
flexible in its external transactions and moving closer to standard in-
ternational practices"; 1 (2) Do PRC international financial proce-
dures differ significantly from those followed in other centrally
planned economies (CPE's) ?

The discussion is divided into seven sections. In the first, PRC of-
ficial policies concerning international finance are discussed. In the
second, several aspects of recent PRC international trade are re-
viewed as background for an analysis of PRC international finance.
Institutional aspects of PRC international economic relationships are
examined in the third section. The fourth section discusses some im-
portant aspects of the financial provision of PRC trade contracts.
The fifth section examines the fluctuations in the exchange rate of
the Chinese currency. The sixth section analyzes the financial burdens
imposed by the repayment schedule for Peking's recent purchases of
agricultural and nonagricultural commodities. The possibility of PRC
future membership in the International Monetary Fund and World
Bank is explored in the final section.

*International Trade Specialist, People's Republic of China Division, Bureau of East-
West Trade, Department of Commerce. The present paper is an extension of research
undertaken for an article entitled, "Recent Developments in the International Financial
Policies of the People's Republic of China" In China's Changing Role in the World Economy,
edited by Bryant Garth and the editors of the Stanford Journal of International Studies.
Sections II, III, and IV of the present piece have been substantially abbreviated; readers
may want to consult the earlier work for additional material. In the process of research
I have received advice from a large number of colleagues In government and from bus!-
nessmen. In particular, I have benefited from the research and editorial assistance of
Martha Avery. I alone, of course, bear the responsibility for the views presented herein.

I C. Frederick Wiegold, "China Moves Into International Finance," American Banker,
Mar. 10, 1975. Mr. Wlegold is paraphrasing the views of Mr. Louis Saubolle, a respected
authority on China's international finance. Others have made the same point even more
vigorously: Dick Wilson, "The Bank of China's Expanding Role In International Finance,"
United States-China Business Review, vol. 1, No. 6, pp. 21-26, and Christopher Lewis. "The
Communist Capitalists," Far Eastern Economic Review, vol. 84, No. 13, Apr. 1, 1974, pp.
18-19.
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I. PRC INTERNATIONAL FINANCIAL POLICIES

The key themes of Chinese international financial policy are self-
reliance, retention of a maximum degree of control over international
financial activities, and a substantial aversion to risk and speculation.
The Chinese are known as consummate businessmen and bargainers
as well-but it can be argued that at times economic advantage is sacri-
ficed for stability and control.

The historical reasons for PRC concern about controlling its own
economic future and insulating its economy from the effects of world-
wide inflationary and deflationary pressures have been discussed else-
where.2 For these reasons, as well as for reasons of domestic economic
stability, a priority concern for the PRC was to unify the currency
and banking system, to nationalize the customs service, to quickly gain
a monopoly over all foreign trade enterprises and to create the People's
Bank of China (PBC) as the unit responsible for all domestic and
international financial transactions. In Anthony Dick's words, the
PBC:
is responsible for the monetary affairs of the whole of the industrial and
commercial sectors, and it has extensive powers of financial supervision over
the organization to which it lends money * * * its control and supervision of
the financial affairs of enterprises is all embracing. In the field of foreign trade
the PRC acts in three capacities. As a central bank, it monopolizes the foreign
exchange holdings of the PRO, operates the system of exchange control and
lays down exchange rates against various currencies.3

A recent statement credited PRC financial stability to strong central
control:

The long-term stability of the renminbi is also due to the state's centralized
and unified control of the issuing of notes through adjusting, in a planned way,
the amounts of money put into circulation and to be called in. Issued by the
state bank in a unified way and subject to its centralized control, the renminbi
is the only currency in circulation in China.'

In contrast, in Chinese eyes the situation prevailing in the capitalist
world is one characterized by "Monetary Markets in Chaos." 5

In international financial circles, China is best known for its policies
of "self-reliance." In their own words:

Our country never relies on getting loans to solve the problem, still less on
the issuing of more bank notes. Today, China is one of the few countries with
neither internal nor external debts. 6

This policy, however, is not considered inconsistent with the purchase
of agricultural and nonagricultural commodities on "commercial
credit" (12-24-month term) nor has it prevented China from pur-
chasing complete plants on deferred, medium-term (5-year) repayment
schedules-even when these involve explicit interest charges.7 It should
be emphasized, however, that use of credit is not a radical policy
shift for the PRC. It accepted a substantial amount of credit from the
Soviet Union in the 1950's. After that was paid off, the PRC engaged

2 William Triplett, "The Banking Industry," In William Whitson (Ed.) Prospects for
Trade With China, (New York: Praeger Publishing Co., 1974), pp. 190-209.

3 Anthony Richard Dicks, "The People's Republic of China," In Robert Starr (Ed.),
East-West Business Transactions, (New York: Praeger Publishers Co., 1974), p. 397.

4 Hsla Li-chlh. "Striking Contrast Between Two Different Economic Systems," Peking
Review, No. 48. Nov. 29, 1974, p. 29.

6- , "Capitalist World: Monetary Markets in Chaos," Peking Review, No. 48,
Nov. 29, 1974, p. 29.

e Hsla Li-chih, op. cit. p. 9.
7 Wlegold, op. cit.
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the Japanese in serious discussions about purchases on medium-term
credit in the mid-1960's.5

Every indication is that China's official policy remains essentially
conservative and that the PRC will not rely importantly on external
finance. However, the PRC view may have moderated somewhat in
the past few years. For example, Vice Premier Teng Hsiao-p'ing told
one group that:

We now also accept installment payment terms for machinery from abroad
but only in the knowledge that we are capable of making regular payments. We
must remain free from debts, both at home and abroad, and go not further than
that.9

This language, in itself, represents only a small change but it does
broaden the concept of "self-reliance" to include China's "payment
capability." In the long run, this principle could turn out to be a
shift of some significance if Chinese foreign trade enthusiasts suc-
cessfully argue that PRC foreign trade potential could easily support
significantly greater financial obligations.

Although small as a proportion of domestic economic activity, for-
eign trade plays an important role in Chinese economic planning. Dur-
ing periods of rapid industrial expansion, importation of advanced
equipment and technology appears to play an important role in invest-
ment plans. Furthermore, imports are used to offset unplanned domes-
tic shortages (e.g., grain and cotton imports). Thus, although foreign
trade is small and a "residual factor," it plays an important economic
role in that it partially immunizes planned domestic economic activity
from unforeseen production shortfalls. In a tautly planned inter-
dependent economy without self-adjusting market mechanisms,
exogenous sources of supply are particularly important-but their
importance depends on their dependability and rapidity of supply.
In this regard, the remark of Soviet expert George Garvy is instruc-
tive: "there are very few things the Russians hate worse than
uncertainty." 10

II. PRC INTERNATIONAL TRADE

China's international trade is comprehensively treated elsewhere in
this voluine.11 This section will briefly discuss four aspects that are
important from a financial point of view. These are: the size of
China's foreign trade; its orientation toward non-Communist coun-
tries; the overall year-to-year current account balance; and the high
degree of multilateralism of PRC trade.

By any measure, foreign trade occupies a minor role in overall PRC
economic activity. Thus, a relatively small reallocation of domestic
economic resources would have a very significant impact on the cur-
rent account trade balance.

Ever since 1963 China's trade with non-Communist countries has
accounted for the predominant part of PRC total trade turnover to the
I)oint wvlhere it now occupies 8t5 percent of the total. Thus, the great
majority of PRC total trade involves commercial transactions with

Japan External Trade Organization (JETRO), How To Approach the China Market,
(New York: John Wiley and Sonis, 1972), p. 92.

9 Teng Hslao-p'lng, cited In David L. Denny. "China's Foreign Financial Liabilities," in
United States-China Business Review, vol. 2, No. 1, January-February 1975, p. 34.

'0 George Garvy. New York Times, June 5. 1974.
11 See the Article by Nai-Ruenn Chen, "China's Foreign Trade, 1950-74," in this volume.
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private western businessmen. Financial aspects of this trade are
handled bv correspondent relationships between tbe Bank of China
(BOC) and private Western banks. With few exceptions (see below)
they are not subject to bilateral government-to-government clearing
agreements. The practical implication of this is that the great majority
of PRC trade utilizes trading and banking techniques that are fami-
liar in the 'West. However, as shown below, the PRC takes advantage
of its monopolistic position to gain the best financial provisions; thus,
in some particular areas Chinese practices tend to be somewhat
assymetric.

In its trade with non-Communist countries, the Chinese appear to
have sought a reasonably close balance between total exports and im-
ports in most years-at least until 1973. In 4 of the 5 years when the im-
balance exceeded $100 million, imports (in current prices) were
sharply cut back in the succeeding year. From 1950 through 1972, the
PRC ran a cumulative hard currency commodity trade deficit with
non-Communist countries that was roughly $1 billion . 2 Exchange
earnings from remittances, invisible earnings (shipping, et cetera),
and gold production are notoriously difficult to measure, but if the
Usack-Batsavage estimate of $100 million annual remittance and $25
million annual gold production is roughly correct, China had a mod-
erate surplus in its overall balance of payments.13 Presumably such
rough "back of the envelope" estimates are the source of a number of
calculations that place China's foreign exchange reserves in a range
from roughly $1 billion (with gold valued at official prices) to $4 bil-
lion (gold valued at market prices). Even if the lower end of the range
is taken as more accurate, the PRC foreign reserve situation in late
1972 was conservative by most standards. Foreign exchange of $1 bil-
lion could have purchased more than 5 months and three months of
imports from non-Communist countries in 1972 and 1973 respectively.

In comparison to other CPE's and even to Western economies, PRC
international trade has a strikingly high degree of multilateralism.14
An analysis (table 1) of PRC trade with 44 countries each of which
traded at least $5 million with the PRC over the years 1969-73 in-
dicates that PRC trade is far more multilateral than that of other
CPE's. Even if the main source of PRC trade multilateralism (PRC
trade witlh -long Kong) is removed, PRC trade is still substantially
more multilateral than either "West-West" or 'East-West" trade.

"IDbid. Table A-1.
a A. H. Usack and R. E. Batsavage, 'The International Trade of the People's Republic of

China," in Joint Economic Committee, People'8 Republic of China: An Economic A8sess-
ment, 1972, p. 342. Anthony Dicks, op. cit. p. 439 cities an estimate of $500 million per
annun. The size of this figure, however. s very difficult to reconcile with China's foreign
trade levels unless one Is prepared to believe that foreign exchange reserves are a good deal
higher than the range given in the text.

14 "'Multilaterallsmi Is a concept which refers to the freedom of a country to finance import
surpluses with one set of trading partners with export surpluses with any other set.' Paul
A. tarer and Egon Neuberger. "Commercial Relations Between the United States and
Eastern Europe: Options and Prospects," in Joint Economic Committee, "Reorientation
and Commercial Relations of the Economies of Eastern Europe," August 1974, p. 578. As
the authors point out the degree of multilateral financial balancing cannot be measured so
the Indexes all measure the degree of trade irreciprocity. If all trade were perfectly bilateral,
exports would equal imports, there would be no surpluses and potentially no need for
multilateral trade finance.



657

TABLE 1.-THE MULTILATERALISM OF PRC FOREIGN TRADE

PRC PRC
1969-.73 1969-73

(Including (Excluding
Hong Kong) Hong Kong) West to West East-West

Paul Marer index -731 214 1 29 1 44
League of Nations index -67 41 ' 17 119
Michaely index- 41 27 2 29

I 19(8-71.
2 1954-58.
The indices and the estmates are analysed in the following articles:

(1) Michael Michaely, "Multilateral Balancing in International Tiade," "American Economic Review," vol. 211, No. 4
September 1962, pp. 685-702.

(2) Paul Marer and Egon Neuberger, "Commercial Relations Between The Uxited States And Eastern Europe," in
U.S. Congress, Joint Economic Committee, "Reorientation and Commercial Relations of the Economies of Eastern
Europe," (Washington, D.C.; U.S. Government Printi-g Office, 1974), pp. 578-581.

(3) Paul Marer, "Foreign Trade," in C. Beck and C. Mesa-Lags (editors), "Essays on Comparative Socialist Systems,"
Pittsburgh, 1974 (forthcoming), Appendices A-1 and B-1.

The source ot the data for the PRC is. International Trade Analysis Divisirn, Department of Commerce, "Imports and
Exports of Free World Countries From (To) Communist Areas," value series, various years. The data is incomplete but wel
over 90 percent of PRC tade is included.

The reasons for the high degree of multilateralism of PRC trade are
twofold. First, there is the fact already mentioned that most of PRC
trade is with non-Commrnnist countries and is not subject to govern-
ment-to-government trade and financial clearing arrangements. The
other important factor is the unique demand for PRC goods inl Hong
Kong, Singapore, and other Southeast Asian countries with large
urban-oriented Chinese populations. China plays the role of the eco-
nomic hinterland serving the basic needs of the modern industrial
and urban centers located on the coast. Such communities provide the
PRC with large sources of hard currency but as yet have, failed to
develop industries whose products have much appeal to the PRC.
These hard currency earnings are turned into pounds, francs, marks,
dollars, and other currencies for settling China's substantial hard cur-
rency deficits with Japan, Oceanasia. Europe, and North America.

Because of PRC trade multilateralism and the importance of re-
mittances, the PRC has had an incentive and even a necessity to master
Western financial techniques. In this they are generally given high
marks for technical competence but as is shown below it is notable that
they have failed so far to experiment with the more sophisticated
banking techniques of the bankers in other CPE's.

III. PRC INTTFRNATIONAL FINANCIAL INSTIUTIJTIONS

Overall responsibility for PRC international financial matters falls
under the aegis of the People's Bank of China (PBC) which delegates
responsibility for financial. relationships with non-Communist coun-
tries to the Bank of China.15 The Bank of China is a state-private joint
corporation, 66 percent of whose capital is held by the government
and whose General Manager, Chao P'ei-hsin, is a Deputy Director of
the PBC. For most purposes, the Bank of China can be considered
the foreign exchange bank of the PBC and is the organization with

as The information in this paragraph is based largely on Dicks, op. cit. pp. 397-99.
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which most Western businessmen and bankers deal. Nevertheless, the
PBC does have certain direct responsibilities in the area of foreign
trade: it sets the rate of exchange of the renminbi (RMB-"People's
currency"; it is also referred-to as the yuan) against other currencies,
operates the system of foreign exchange control-including releasing
foreign exchange to the Bank of China according to the foreign trade
plans, and it is responsible for the settlement of payment under bi-
lateral agreements (see below) with other CPE's and a few smaller
Western countries.

The Bank of China has branches throughout China and letters of
credit opened by Western businessmen are often most expeditiously
advised through these branches rather than through the head office.
The BOC also has three overseas branches in Hong Kong, Singapore,
and London. The first two are extremely important because these
areas are sources of remittances, savings deposits, and of China's larg-
est trade surpluses. The BOC's London branch is an important cen-
ter for managing the PRC's hard currency portfolio, arranging for
short-term commercial credit and facilitating what, if any, involve-
ment China has had with the Eurocurrency market. The Hong Kong
and Singapore BOC branches also monitor the affairs of the 11 PRC
controlled banks in those cities.16 In the last few years, these banks
have been considerably more aggressive in soliciting deposits and
have recently raised interest -rates to make such deposits more attrac-
tive.1' Such funds, of course, could be useful in the event of temporary
foreign exchange shortages.

With Communist countries and with a few of their smaller trading
partners, the Chinese set up bilateral clearing accounts through which
all payments are made and received. Such arrangements are usually
coordinated with annual trade agreements in which authorities on
both sides agree on the desired trade levels and to some extent, at least,
on the probable commodity breakdown of exports and imports. In a
real sense, a bilateral clearing account agreement is a device to keep
track of a complicated barter trade agreement where prices in one or
more of the countries are artificial.

In bilateral clearing accounts the national banks of the two coun-
tries have mutual accounts through which payments for exports and
imports are made. The accounts are denominated either in terms of the
"trade ruble," commonly used to balance trade among East European
countries, or in terms of a mutually agreed upon Western currency.
The prices of the commodities agreed upon in the trade plan are gen-
erally determined by world market prices-although these prices may
remain stable over a certain period of time. Recently, PRC trade with
other socialist countries has been increasingly denominated in Western
currencies (e.g., Swiss Francs). with world prices used to value trans-
actions. The clearing account agreement generally forces the two coun-
tries to balance any trade imbalances bilaterally-usually by changing
trade plans in the next period.

For example, in the PRC-Finnish agreement each country opened a
non-interest-bearing account. The unit of account was the "trade
ruble" which was stipulated to have a gold value of 0.987412 grams.

16 Lewis, op cit. pp. 18-19.
17 Paul Strauss, "China Boosts Sure of RMB Deposit Plan," Journal of Commerce,

Nov. 5. 1974.
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Debts may accumulate to the level of 1.8 million rubles, after which
"the debtor country is requested to make the utmost effort to bring the
amount within the framework of 1.8 million rubles as soon as pos-
sible." 18

For settling financial aspects of trade contracts with non-Commu-
nist countries, the BOC maintains correspondent relationships with a
large number of Western banks."9 In general, the Western bank opens
a renminbi account at the head office of the BOC in Peking and the
BOC in turn opens a hard currency account with its correspondent.
One published agreement specifies the maximum amount of RMB to
be held by the foreign bank as "working balances." 20 Presumably
"working balances" are non-interest-bearing although there has been

one report to the contrary. 2' It is possible that this latter report refers
to RMB deposits above and beyond "working balances" that have re-
portedly become increasingly important within the past year or so.22

The most interesting aspect of the rules concerning the accounts
held by BOC correspondents involve the tight controls the BOC im-
poses over RMB purchases and sales. In general, all spot or forward
purchases of RMB must be backed by references to a specific contract
with a Chinese foreign trade corporation (FTC). For example, the
agreement states that:

A purchase of spot and forward RAB by the second party (a Western bank)
from the first party (BOC) must be made against (a foreign currency) and is
limited to payment of Chinese exports and relative charges on the basis of a
Chinese export contract.'

In addition to RMB accounts held by correspondent banks, it is also
possible for Western businessmen and tourists to open RMB ac-
counts.2 4 However, tightness of exchange controls would make any
de facto trading in RMB extremely difficult if not impossible. Thus,
while the RMB can be held by Westerners and can be converted (under
certain conditions) into foreign currency, the RAIB account is held
within China and cannot be traded except between the foreign entity
and the Bank of China. In short, even though China is unique among
CPE's both in utilizing its own currency in international trade and
allowing Western entities to hold accounts in RAMB, the RMB is an
untraded, inconvertible currency in most important respects.

Because of the still unresolved issues of blocked Chinese assets and
private U.S. claims, 25 the Bank of China has not established a full-
scale correspondent relationship with any U.S. bank and only accepts
commercial letters of credit opened by approximately 30 designated

'5 JETRO. op. cit. p. 16.
'9 There are more than 20 correspondent banks of the BOC in Japan. In the United States

the BOC has correspondent relationships with about 30 branches of foreign banks (Wiegold,
op. cit. and various issues of United States-China Business Review, vol. 1). Because of the
still unresolved fixed assets-private claims Issue, the BOC has not established a full corre-
spondent relationship with a U.S. bank. Nor does it maintain accounts at its correspondents
located In the United States.

:° See "Regulations Governing the Opening of Renminbl Account With the Bank of China,
Head Office, Banking Department, Peking," reprinted in David L. Denny, "Recent Develop-
ments." op. cit. (cited hereafter as "Regulations" ).

21 JETRO. chapter V. "The Method of Trade Settlement Between China and West Euro-
pean Countries," in China's Economic Relations With the West (translated from Japanese).

2: Susumu Awanohara, "When Japan Deposits, China Borrows," Far Eastern Economic
Review, June 17, 1974, p. 42. See below section 6 and footnote 48.

23 "Regulations." op. cit.
24 Nicholas H. Ludlow, "The Convertibility of the Renminbl," United States-China Busi-

ness Review, vol. 1, No. 3. p. 33 and "How To Open a Bank Account in China," United
States-China Business Review, vol. 1, No. 4. pp. 43-44.

25 See the article in this volume by William W. Clarke and Martha Avery.
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branches of foreign banks. This apparently has not significantly in-
creased banking charges to U.S. businessmen since it appears that
BOC correspondents have agreed to split banking fees with U.S.
banks. 26 However, in some cases (particularly exports to the PRC),
U.S. businessmen deal directly with the foreign bank designated by
the BOC.

To some extent the reduced fees and the arm's-length relationship
between U.S. banks and the BOC has surely lessened the interest and
knowledge of U.S. banks in the China trade. Consequently their clients'
attempts to do business with the PRC probably has been adversely
affected to some degree.

The relationship between the BOC and Japanese banks is also
unusual. Although there is no government-to-government clearing
account agreement, the Japanese foreign exchange banks all follow
the pattern of an agreement between the Bank of Tokyo and the Bank
of China first signed in late 1972 and renewed in 1973.27

The key provisions of the agreement include the following: (1) the
BOC and the Japanese banks maintain reciprocal accounts; (2) trade
contracts can be denominated either in pounds, French francs, yen, or
renminbi: the-decision as to the denominating currency was primarily
left to the importer; (3) surpluses on trade account were to be "con-
verted into pound sterling and be drafted or transferred into a fixed
deposit;" (4) the official exchange rates between the yen and RMB
as well as between the pound and the RMB are set unilaterally by the
Chinese; (5) the "official" exchange rate," however, was used only for
interbank transactions. Japanese firms on the other hand, settled trade
contracts according to the "yen-yuan actual value exchange rate" (or
as it is usually called the "arbitrated rate"). The "arbitrated rate"
was determined by a complicated formula including the RMB pound
sterling official rate (set by China) and by market cross rates for the
pound, U.S. dollar, and Japanese yen -and; finally (6) the agreements
did not permit Japanese firms to purchase forward RMB to protect
themselves against exchange rate risk.

In practice, until recently the yen-yuan agreement has been weight-
ed heavily in China's favor. Nearly all PRC import contracts and
80-90 percent of Japanese imports are quoted in RMB.2' Japan enjoyed
a substantial trade surplus from 1972 through 1974 and the Japanese
suffered losses since their RMB accounts were converted into a
steadily weakening pound sterling. Finally, on occasions, there were
substantial differences between the "official" and the "arbitrated" yen-
yuan rate. For example, on February 15, 1973, the arbitrated rate
implied an effective 5-percent devaluation of the RMB from the of-
ficial rate established by the People's bank. 29 .On the surface, this meant

:e Katherine Schwering, "Financing Imports From China," United States-China Business
Review, vol. 1, No. 5, pp. 36-40.

" "Trade Settlement Between Japan and China," in JETRO China Trade Newsletter,
No. 1, June 1973. See also, Ludlow, "Convertibility," op. cit. Information about the yen-
yuan clearing agreements is scanty and sometimes confusing. A useful recent addition to
the literature is Alistair Wrightman. "Row Japan Finances Trade with China," United
State8-China Business Review, vol. 2, No. 2. Since the text of this section was com-
pleted, the Japanese succeeded in Spring, 1975 In getting the Chinese to be increas-
ingly flexible on financial matters. The Chinese agreed to sell RMB forward to Japanese
businessmen; Japanese RMB surpluses now can be converted to hard currencies other
than pound sterling; and China became even more willing to denominate commercial
transactions In currencies other than RMB.

28 JETRO, "Trade Settlement," op. cit. p. 7.
21Ibid. p. 8.
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that Japanese banks should have more RMB available to Japanese
firms at cheaper prices (in terms of yen) than the price it was pay-

in for RMB.
N otwithstanding the usually close relationship of official and arbi-

trated rates,3 0 Japanese banks were unwilling to bear the exchange
rate risks inherent in the yen-yuan agreement. Thus, "the Foreign Ex-
change Bank of Japan imposes this risk on Japanese training firms,
which are compelled to bear the risk of the British pound and U.S.
dollar to a certain degree in their transactions with China." 31 As will

be emphasized below, the Chinese have recently been receptive to de-

nominating both import and export contracts in yen or in third cur-
rencies. Moreover, it appears that the RMB-yen official exchange
rate has recently been quite consistent with RMB rates for other coun-
tries (in comparison with world money market rates) .2 This would
seem to imply that large divergences between "official" and "arbi-
trated" R.M B-yen exchange rates are no longer possible. Finally, in
the spring of 1975, the Japanese were successfl in their repeated at-
tempts to obtain forward cover for their RMB denominated contracts.

IV. FINANCIAL ASPECTS OF PRC CONTRACTS

China does not formally recognize the "Uniform Customs and Prac-
tice for Documentarv Credits" of the International Chamber of Com-
merce, but its dealings with Western businessmen tend to follow these
procedures and definitions nonetheless. 3 3

The Chinese are known as hard and meticulous bargainers. More-
over, the Bank of China has an excellent reputation for its thorough-
ness -and efficiency so businessmen are well advised to properly present
all commercial documents agreed upon. Technicalities of PRC finan-
cial practices are discussed elsewhere 3 4-only the important and un-
usual features will be discussed here.

Because of the Bank of China's position as the PRC foreign ex-
change bank and because of the Foreign Trade Corporations (FTC's)
monopolistic controls over foreign trade transactions, PRC foreign
trade contracts tend to be somewhat asymmetric. The FTC's normal-
ly purchase f.o.b. but- sell c.i.f.; they tend to require that a Chinese
inspection agency make final inspections for both imports and exports;
somewhat less commercial documentation is proffered when China
buys than when it sells; when possible the Chinese prefer a negotiated

settlement of disputes. but if necessary, Chinese FTC's prefer to arbi-
trate before a Chinese arbitration tribunal although they have agreed

30 According to the Japan Economic Journal, Aug. 14, 1973, p. 14, the arbitrated rate in
S5 percent of all commercial transactions fell within 3 percent of the official rate.

a1 JETRO, "Trade Settlement." op. cit. p. 8.
3 See below section 5; especially footnote No. 42. The average "broken cross rate" derived

from the RMB-Yen official exchange rates for 50 days In October and November 1974 was
only 0.3 percent. Since the "arbitrated rate" Is based on a series of cross rates. the diver-

gences in late 1974 were probably not as substantial as previously. However, Wrightman,
op. cit. reports that this is still considered a problem of some importance by Japanese
bankers.

33 The "Uniform Customs" has been officially adhered to by the Soviet Union and other
Eastern European countries. See I. Mezneries, Law of Banking in East-West Trade, Oceana
Publications. Inc., Dobbs-Ferry, N.Y., 1973. pp. 149-151. The PRC (unlike other CPE's)
does not adhere to other International conventions related to commercial transactions.
Examples are: the Paris Union Industrial Property Rights Agreement and the Universal
Copyright Convention.

34 For more detailed discussions see David L. Denny and W. Graham Metson, Jr.
"Financial Practices In United States-China Trade", Overseas Business Reports 74-64, U.S.
Department of Commerce, and Schwering, "Financing Imports," op. cit.
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to contract clauses naming Sweden, Switzerland, and Canada as sites
for arbitration.

Both import and export letters of credit are irrevocable but PRC
export contracts tend to call for unconfirmed and transferrable letters
of credit. A further asymmetry is that both export and import letters
of credit call for the documents to be "negotiated" 35 at a branch of the
Bank of China in China. This leads to a short delay in payment which
astute businessmen take account of in their contract negotiations.
Chinese export contracts usually call for sight documentary letters of
credit. In such cases, payment is made (in China) immediately after
the FTC presents the required documents to the BOC. The implica-
tion of this is that the Chinese seldom, if ever, grant short term (30
days or more) commercial credit to their importers. Such credit is more
common in Eastern Europe. Some of the socialist banks do discount
time drafts and make commercial credit available to the Western im-
porter in other ways.36

On the other hand, PRC import contracts often call for payment well
beyond the date on which documents are negotiated. Exporting firms
can obtain payment by discounting time drafts with their banks but
until recently China has been unwilling to allow banks to "rediscount"
PRC commercial paper in U.S. dollars on the U.S. money market. Now
it appears that they have allowed their dollar-denominated commercial
paper to circulate in the U.S. bankers' acceptance market.

For a fuller discussion of these problems the interested reader is
referred to the previously cited works; but in general, these features do
not seem to be significant impediments to business relationships with
the PRC. Moreover, China's FTC's and the BOC are not inflexible.
Naturally they desire to achieve the most favorable financial terms-
but few, if any, of the above points characterize all FTC's for all com-
modities in all kinds of market situations. Businessmen should weigh
their competitive situation and the time and energy that negotiations
will take. There is no harm in making the best possible case for con-
tractual modifications.

As a general rule, PRC imports (exports to China) are denominated
and paid in Western currency. A major exception to this has been the
case of Japan (see above) but because of the growing Japanese RMB
surplus and the associated foreign exchange risks, a growing number
of Japanese sales to China have been denominated and paid in yen or
in some third country hard currency.37

35 Negotiation of documents refers to the process whereby a bank (usually in the seller's
country) checks the seller's documentation (bills of lading, insurance certificates, etc.)
before authorizing payment to the seller. For more details see the sources cited In foot.
note 33.

3e A Hungarian official has written that "short-term credits granted to foreign purchasers
entail a longer period of waiting (365 days at most). If the (Hungarian) exporter disposes
of suitable, bankable, negotiable documents, covering goods sold on short-term credit, the
National Bank of Hungary Is willing-at the request of the enterprises-to discount the
documents at preferential rates," I. Meznerics, Law of Banking, op. cit., p. 57. In the case
of the U.S.S.R.: "Credits are extended by the Bank for Foreign Trade of the Union of Soviet
Socialist Republics (Vneshtorgbank of the U.S.S.R.) and by the Soviet Foreign Trade Or-
ganizations. In general, credits with maturation of up to 5 years are extended by the Soviet
Foreign Trade Organizations while credits for longer maturities are extended by the Bank
for Foreign Trade of the U.S.S.R." Principle Conditions of Credits for Financing Soviet
E.rports (Mimeo).

37 Since late 1974, the following dollar denominated PRC import (from Japan) contracts
have been reported : (a) 1.2 million tons of fertilizer, Foreign Broadcast Information Serv-
ice (FBIS), Feb. 19. 1975, p. A-7; (b) a $16.2 million truck import contract. China Trade
Report, November 1974, p. 4; and (c) a $1 million sale of polyethelene, Financial Times
(London), Feb. 5, 1975.
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Particularly interesting is the fact that among the CPE's, China
alone utilizes its own currency to denominate significant foreign trade
contracts-particularly for PRC exports. Again this is by no means
universally true; the case of the recent success of the Japanese in get-
ting the Chinese to denominate PRC oil exports in U.S. dollars is a
case in point."' Where the Chinese market position is relatively weak
and where they are dealing in relatively homogeneous commodities
(e.g., oils and minerals), for which there is a uniform worldwide
market, they appear to be more willing to denominate export contracts
in third currencies.

From the PRC point of view, export contracts denominated in RMB
and China's control over the RMB exchange rate reduces China's ex-
posure to fluctuation in the value of their trading partner's currency.
In the late 1960's the PRC apparently suffered substantial losses due
to pound sterling denominated contracts and the weakness of the
pound.

On the other hand, the PRC system imposes the exchange rate risk
upon. the Western importer. The seriousness of such exposure is inten-
sified due to the considerable time delay between contract signing and
shipment and to shipping delays that have been fairly common in the
past few years. At the current time the BOC offers RMB forward
cover against 11 currencies. The cost of forward RMB is set by the
BOC and varies from a low of 0.6 percent for 3 months to 3 percent for
sterling and the French franc and 4 percent for lire.39 The BOC does
not provide forward RAB protection against the U.S. dollar. Fur-
thermore, "the usefulness of this insurance is limited by the fact that
the BOC approves cover on a contract by contract basis, sometimes re-
fusing to grant forward contracts to specific firms or for products from
certain countries." 40

The importance of forward cover for the RAMB, of course, depends
on the degree of instability of the RMB exchange rate-a subject to be
explored i n the next section.

Finally, in view of the emphasis that the Chinese give to dealing
with "old friends," it is somewhat surprising that the financial section
of the contract almost invariably calls for payment by irrevocable let-
ter of credit. Letters of credit still predominate in Western trade with
the Soviet Union and with East European countries but in these coun-
tries there clearly is an increasing willingness to experiment with
somewhat less costly (but more risky) procedures such as "cash against
documents" and "open account." Also, the Chinese have seldom, if ever,
engaged in barter-and-switch transactions so common in East Europe.
Their policy of self-reliance has also all but ruled out a multitude of
schemes aimed at longer term commitments such as coproduction,
counterpurchase, joint ventures, and product payback.41

38 For one such report see Japan Economic Journal, Mar. 18, 1975, p. 6. Particularly note-
worthy is the recent report that China has agreed to use German marks to denominate a
contract for the sale of sllk fabric to Japan. Wrightman, op. cit.

3a "New Possibilities Emerge In Financing Trade With China," Business International,
Feb. 28,1975, p. 67.

40 Ibid.
41 For discussions of such arrangements see: I. Meznerics, Law of Banking, op. cit. pp.

228-31 ; "Trading with the U.S.S.R.," Overseas Business Beport 74-01, U.S. DeDartment of
Commerce.
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V. THE RMB EXCHANGE RATE

Until August 1974 the PRC established a single rate for both pur-
chases and sales of RAMB against Western currencies. Correspondent
banks were notified of changes in the value of the RMB by cable. In
mid-August, however, this system was replaced by publicly 42 an-
nouncing buying and selling rates for the RMB. The spread between
buying and selling rates is one-half of 1 percent.

The intent of the PBC in establishing buying and selling rates is un-
clear. One possible explanation is that the Chinese could make a profit
on the transaction and thereby increase foreign exchange reserves.
This explanation is not entirely satisfactory, however, since RMB is
usually not received by foreigners in exchange for PRC imports. One
important exception, of course, is Japan-China's largest market. The
divergence between buying and selling rates also could make Japanese
bankers and businessmen marginally less anxious to reduce RMB de-
posits. Other explanations include a desire to reduce any incentive
to buy and sell RMB deposits for speculative reasons and a desire to
give the RMB an appearance similar to other world currencies. None
of these explanations is entirely convincing.

The most important and interesting problem concerns the fluctua-
tions in the RMB exchange rate. As already noted above, the absence
(and, in some cases, the high cost) of forward RMB forces importers
of PRC products to bear a foreign exchange rate risk. How great is
that risk? Can the future value of the RMB be predicted-indeed, can
we even make intelligent guesses about the principle the PBC uses
in setting the exchange rate?

Table 2 presents the changes in the RMIB value of nine currencies
over 6-month periods roughly corresponding to the concluding dates
of the Semiannual Chinese Export Commodities Fairs at Canton. As
will be seen, negative and positive changes of 5 to 12 percent are com-
mon occurrences. Importers traditionally are averse to foreign ex-
change risk and many operate on relatively small margins. Thus, it
can be concluded that the lack of forward facilities undoubtedly
dampens some importers' ardor-certainly importers have, on many
occasions, vigorously pressed Chinese FTC's and the BOC for some
form of forward cover.

TABLE 2.-CHANGES IN THE RMB VALUE OF SELECTED WESTERN CURRENCIES I

[in percentj

Time period

June to Seotember May 15 to Nov. 15,1973 May 16 to Nov. 15,1974
September 1972 to May Nov. 15, to May 16, Nov. 15, to Jan. 25,

Western currency 1972 15,1973 1973 1974 1974 1975

U.S. dollar -2. 20 -11.55 +0. 76 -3.79 +1.65 -7.63
Japanese yen -+. 64 +2.14 -5.06 -3. 36 -6.07 -6.01
British pound -- 7. 99 -7. 33 -6.24 -2. 31 -3. 31 -4. 41
Swiss franc -0 +5. 72 -. 21 +6.04 +7. 21 +2. 09
German mark -+1.99 -1.24 +7. 35 -. 54 +1.31 -. 05
Hong Kong dollar -2.21 -. 81 -. 38 -4.33 +4.66 -2.16
French franc 0 0 +1.04 -12.18 +5.14 +1.99
Netherlands guilder- 0 -2.39 +8.56 -. 51 +. 33 +.14
Italian lire -- 2.00 -12.06 +.27 -10.00 -3. 40 -3.82

1 A "+" means an appreciation of the western currency and depreciation of the RMB.

d2 A convenient source of the RMB-U.S. dollar exchange rate is United States-China Bnusi-
ness Review. (published 6 times a year). The Weekly Hong Kong magazine Ching-chi Tao-
pao (economic newsletter) publishes the RMB exchange rates for 15 currencies.



665

The cross rates 43 implicit in RMB quotations are very close to world
market rates. Daily R.MB quotations for 14 currencies for October
and November were compared with New York rates of the preceding
date.

On rare occasions, there are "broken cross rates" in excess of 2 per-
cent but broken cross rates in excess of 1 percent are unusual. In fact,
the average broken cross rate was substantially below 1 percent.
Although a more comprehensive comparison remains to be done, the
RMB cross rates appear more consistent than those of the Soviet ruble.
This is partly because even when they are established, the broken cross
rates for the Ruble exceed two per cent fairly frequently. More im-
portantly, the official value of the Ruble remains unchanged for sig-
nificant periods while the Chinese change the value of their currency
constantly to reflect world monetary conditions. In one sense, this is
not surprising since the ruble exchange rate is used primarily for
tourist transactions. On the other hand, given the PBC's complete con-
trol over the RMB, it is somewhat surprising that such care is taken to
maintain consistent sets of exchange rates.

The principle underlying the valuation of the RMB remains a
puzzle. Occasionally, Chinese officials have hinted that some kind of a
currency basket approach is utilized and one report suggested that
commodities of some sort may be included in the basket. At any rate,
analyses to date have been unable to come up with a plausible basket-
a task made difficult, of course, by the possibility that the weights in
the basket may be changed from period to period.

Table 2 and figures 1 and 2, however, do permit some preliminary
conclusions. In general, the Chinese seem to react passively to day-to-
day world monetary conditions in adjusting the value of their cur-
rency over the short term.4 4 As suggested above, they seldom permit
a broken cross rate in excess of 1 percent which suggests that when
the break in cross rates crosses a threshold of between 1 and 2 percent
it triggers an exchange rate change. In general, they appreciate
against weak currencies (e.g., the U.S. dollar in the first part of 1973
and in late 1974), on the other hand they depreciate against strong
currencies such as the Swiss franc and German mark.

Both from table 2 and figures 1 and 2, it is clear that appreciations
and devaluations are, to some extent, offsetting but it is difficult to
come up with a combination that would provide a plausible currency
basket. In fact, table 2 and figures 1 and 2 suggest that the value of
the RMB may appreciate slowly over time. Except for the nearly
universal declines in the value of the RMB in the second half of 1974,
appreciation of the RMB are significantly greater in number and in
size than devaluations. This tentative conclusion needs to be examined

'3A "cross rate" can be derived from the RMB exchange rate quotations for any two
currencies. For example, If 1 RMB equals 50 U.S. cents and one-quarter of a U.K. pound,
it would imply that the pound is worth 0.50/0.25 or 2 U.S. dollars. This can be compared
to the world market rate for consistency. One measure of consistency is the "percentage
break in cross rates". Mathematically thia is defined as:

Cross Rates (derived from RMB quotations) -1
Market Rates

The average break in cross rates were calculated for 14 currencies for a 2-month period

(October and November 1974). The averages varied from a low of three-tenths of 1 percent
to a high of 1.1 percent.

"For a similar conclusion see the discussion of the Renminbi in Spotlight (Published by
Bank of America, Hong Kong), May 1974: "Financial circles greeted these incremental
adjustments with no surprise, since for a year now China has realistically pegged the Ren-
minbi to world monetary levels."

51-174 0 - 75 - 43



Figure 1

The Value of The Renminbi in Relation to Selected Currencies (1973)
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Figure 2

The Value of the Renminbi in Relation to Selected Currencies (1974)
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in much greater detail but if it turns out to be correct, more sophisti-
cated hypothesis than the simple currency basket need to be explored.
The basket could be expanded to include a time trend, commodity
price indexes, and other variables.

Alternatively, the value of the RMB may not be tied to a group of
currencies but to one single currency. In certain extended periods of
time the value of the RMB has remained unchanged relative to the
Hong Kong dollar, the German mark, and, recently, the Netherlands
guilder.

A closely related possibility is that except for the latter part of
1973, the Chinese may have kept the value of the RMB close to the
so-called European "snake" whose currencies, in general, show little
change with respect to the RMB. 45

Over the 2-year period as a whole, the value of the RMB has also
remained relatively stable (despite many individual changes) in terms
of the Hong Kong dollar. Such a policy might be motivated by a
desire to stabilize the cost of necessities for Hong Kong consumers
and to emphasize the safety of RMB denominated savings deposits in
Hong Kong banks.

Further speculation about the RMB exchange rate setting
mechanism, however, must await more data and, more importantly,
the application of more sophisticated analytical techniques.

VI. PRC FuTuRE FINANCIAL OBLIGATIONS 6

PRC future financial obligations take four forms. First, China
purchases grain and other agricultural commodities on short term (up
to 24 months) commercial credit. When PRC grain purchases (and
grain prices) are stable, financial repayments also remain stable (5-6
million tons a year at current prices would imply annual financial
obligations of approximately $700 million); however, the substantial
imports following the poor 1972 harvest suggest that repayments will
be significantly higher (perhaps $1 billion a year) from 1974 through
1976. Secondly, the PRC has recently purchased more than $2 billion
worth of complete plant and equipment most of which will be paid
for in installments reaching into the 1980's. Under one formula (prog-
ress payments) the PRC pays for the plant as it is being installed,
with final payment coming when start-up is made and guarantees are
met. This practice is normal for such purchases and in a technical sense
does not involve a PRC indebtedness-nevertheless it will eventually
result in a future PRC repayment obligation. Under the second for-
mula (deferred payments), about 80 percent of the projects are
financed by institutions such as the Japan Eximbank. The repayments
are spread over 5 years; the repayments commence only after the plant
has been completed and an interest charge (usually 6 percent or so)
is applied to the outstanding principal. Third, the Chinese have re-
cently begun purchasing machinery and equipment on "deferred pay-

45 The European "snake" refers to the arrangement of many European countries to limit
fluctuations among their own currencies However this group of currencies floated against
the other major currencies. The countries comprising the "snake" were Germany, Denmark,
Norway, Netherlands, and Belgium. France and Italy were also part of the snake until
early 1974.

4F For a fuller treatment of some of these issues see David L. Denny, "China's Foreign
Financial Liabilities," United Stotes-Chiwa Business Review, vol. 2, No. 1, pp. 34-38. The
article contains a list of the complete plants the PRC has purchased on "progress payments"
and "deferred payments".
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ments" basis.47 So far, such purchases seem relatively small in magni-
tude. Finally, the PRC has reportedly begun to accept hard currency

interest-bearing deposits at the BOG in addition to the aforementioned
obligations of PRC controlled banks to depositors in Hong Kong and

Singapore.-8 Since the hard currency deficit on trade account for 1973
and 1974 is likely to be around $1.3 billion, a ceiling on this kind of
PRO short-term borrowing might be placed at $1 billion.

By any standard, PRO financial obligations appear to be small rela-
tive to most OPE's. Even if all of the above obligations are considered
as analogous to "debt," the total would only reach $4.5 billion-ap-
proximately as much as China's estimated hard currency exports in
1974..4 This 1:1 ratio would be smaller than the average "debt" hard
currency: export ratio (1.35) for the Soviet Union and Eastern Eu-
rope. It would be considerably less than-the 1.77 and 2.51 ratios regis-
tered in the Soviet Union and Bulgaria respectively.5 0 Moreover, this
comparison exaggerates the size of PRC future financial obligations
for a number of reasons. First, drawings on loans made available by
institutions (e.g., Japan's Eximbank) supporting complete plant sales
have only begun. Perhaps even more importantly, it is not clear that
"supplier credits" should even be included in such calculations since
they are more analogous to long-term commitments to pay for products
as they arrive in China. To the extent that they have occurred, future
obligations deriving from such supplier credits have not been included
in the other debt: export ratios cited above. Finally, adding the PRC
trade current account deficit to the short-term commercial debt to pay
for grain involves -some double counting since grain imports were a
major cause of the trade deficit.

Another useful measure of "credit worthiness" is a country's an-
nual repayment of principal and interest as a share of hard currency
export earnings. This ratio is somewhat less than 20 percent in the
U.S.S.R.5 1 and a good deal higher in some other East European coun-
tries.52 As a rough rule of thumb, a 25 percent repayment ratio is often
taken as an indication of potential repayment problems.5 3

"Steel Industry Plans To Give -China 150-Day Usance for December Shipments," Japan
Economic Journal, Jan. 14, 1975, p. 4. The arttcle goes on to state that "such a long deferred
payment for China this time Is a very rare case in Japan's steel trade." It was linked to
"facilitating" China's payment "In view of the recent deterioration of China's foreign
exchange reserve."

'Wtegold, op. cit. "(the Bank of China) has been accepting short- and medium-term
deposits from.Japanese and European banks, Mr. Saubelle disclosed." See also Japan Eco-
nomic Journal, Jan. 15. 1974; Dick Wilson, "The BOC's Expanding Role." op. cit.; and
Susumu Awanohara, "When Japan Deposits." op cit. Mr. Wilson quotes a Financial Times
report that British banks have deposited $250 million and speculates that $500 million
might be used as a global total. Colina MacDougall, ("Peking Feels the Pinch." PFinancial
Times, Feb. 26. 1975), puts the total at "perhaps $500 million to $1 billion at any
one time."

'9 The $4.5 billion estimate is composed of roughly $2 blllion for complete plants already
-purchased, $1.25 billion for outstanding agricultural credits, and $1.25 billion for bank
and other credits accepted (primarily in the last 2 years) to cover the growing imbalance
between imports and exports. As emphasized below, these figures are not entirely com-
parable to such estimates for other CPE s. Nor has It been possible to obtain complete
information on other sources of China's outstanding obligations. These estimates, then,
must be used with caution and viewed as preliminary. Despite these qualifications, only
extremely wide margins of error would undermine the basic conclusion that China's out-
standing financial obligations are small relative to other CPE's.and do not appear to strain
China's ability to meet their obligations.

'0 Dr. Lawrence J. Brainard, "Criteria for Financing East-West Trade," In John P. Hardt
(ed.), Commercial and Legal Problems in East-West Trade, (Ottawa, Canada: Carleton
University. forthcoming).

61 Central Intelligence Agency, U.S.S.R.: Long-Range Prospects jor Hard Currency Trade,
a Research Aid, January 1975, p. 2.

52 Paul Marer, "Indebtedness, Credit Policies and New Sources of Financing," Carl H.
McMillan (Ed.), Changing Perspcctfves in East-West Commerce, (Lexington Books, D. C.
Heath and Co., Lexington, Mass.), p. 130.

' Ibid.
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Because of the scarcity of data on the possible magnitude of recent
PRC financial liabilities to banks and on the Eurocurrency market
and because of the inclusion of plants purchased by means of progress
payments, interpretation of the future repayments schedule for the
PRC is difficult. Nevertheless, even assuming worst possible scenarios,
the PRC repayment schedule still seems moderate.

Table 3 (column 1) presents the repayment schedule for all known
complete plants for which the PRC has recently contracted. It also
assumes (column 4) that in the rest of the 1970's, the PRO will pur-
chase annually $700 million worth of wheat (about 5.5 million tons)
on short-term credits. Such repayments amount to about $1.3 billion
annually in 1975 and 1976. Unless hard currency exports grow at a
rate substantially in excess of 10 percent, the repayments will be be-
tween 20 and 25 percent of exports in those years. If the PRC is also
planning to reduce liabilities to foreign banks, the repayment ratio
might even exceed 30 percent. Thus, in terms of the traditional meas-
ures, it is easy to see why the last months of 1974 brought so many
reports of PRC short-run foreign exchange reserve problems.

TABLE 3.-PROJECTED PRC REPAYMENT SCHEDULE, 1975-82

Payments made
assuming PRC

Payments for continues to
complete plants purchase

already con- $1.000,000,000 Payments for
tracted for as yearly, medium Subtotal agricultural

of Dec. 31, 1974 term financing (1) and (2) products Grand total

(1) (2) (3) (4) (5)

1975.,. -275.7 200.0 457. 5 1, 000 1, 457. 5
1976 -340.0 200. 0 540.0 1, 000 1, 540. 0
1977 -358.1 200.0 558.1 700 1, 258.1
1978 - 370.3 416.0 786.3 700 1, 486.3
1979 - 259.6 620.8 880.4 700 1, 580. 4
1980 - 218.0 814. 4 1, 032. 4 700 1, 732. 41981------------- 146. 9 996. 8 1, 143. 7 700 1,9343.7
1982 . 103.0 1, 168.0 1, 271.0 700 1, 971. 0

Col. 1-Form information in table 1, For additional details see: U.S. Government, "International Trade Handbook,"
October 1974; "U.S. China Business Review" (various issues): and Hans Heymann "Chinese Approaches to Technological
Acquisition," pt. Ill, "Summary Observations," September, 1974, a forthcoming Rand Corporation Report.

Cnl.2-InadditiontotheassumptionthatChina cotinuestopurchase$1.000,000,000 annually, the following assumptions
are made; (a) China makes 20 percent down payments ($200,000,000), (b) the remainder is financed over 5 yrat 7 percent,
and (c) the projects are completed 2 years after the contracts are signed.

Col. 4-Table 2 assumes that China purchases most or all grain on 12 to 18 mo. terms 5,500,000 tons at $120 per ton
the value would total about $660,000,000 annually. The financial arrangements vary but ail stipulate a certain down payment
with the remainder paid at 6, 12, 18, and 24 months intervals.

Note on repayments calculations-Yearly repayment figures are based on constant interest rate on remaining amount
of principal.

Source: Reprinted from David L. Denny, "China's Foreign Financial Liabilities," "United States-China Business Review".
vol. 2. No. 1, p. 37.

In the longer run, the current levels of Chinese financial repay-
ments do not appear to be very heavy. Assuming that wheat imports
retutrn to the level of the 1960's and that the PRO does not purchase
additional plants, annual repayments would amount to about $1
billion-a figure that should be well below 15 percent of hard cur-
rency exports in the late 1970's. Moreover, it should be emphasized
again that inclusion of repayment for plants purchased on progress
payments tends to overstate PRC financial obligations since, in the
traditional framework, such payments are not, strictly speaking, a
repayment of debt.
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Finally, column 2 in table 3 presents a repayments schedule on the
assumption that the PRC will continue to purchase $1 billion worth
of complete plant annually on deferred payments. This assumption
is purely a hypothetical device to explore the question of such a, pro-
gram's implication for China's future financial obligation. Its hypo-
thetical nature, in fact, has been highlighted by the near complete
hiatus in purchases of complete plants since spring 1974. Moreover,
the few plants purchased since spring 1974 were apparently designed
to supplement larger complexes previously contracted for. As I have
stated elsewhere, such an import program would not appear to lead
to prohibitive repayment obligations: "a 20-percent repayment ratio
might be maintained by a quite reasonable export growth (in current
prices) of about 12 percent per year." 54 The fact that the PRC has
not continued to purchase new complete plants and even cut back
sharply on scheduled imports is an indication "that PRC foreign trade
policy continues to contain a cautious attitude toward expanding its
future financial liabilities in relation to its export potential." "

In addition to the methodological problems of comparing PRC
financial obligations with those of other countries, it should be empha-
sized that such ratios are themselves only one aspect of a country's
creditworthiness. As Brainard has written:

Lending is an art not a science * * * it is the future ability and willingness
of the borrower to meet debt obligations that must be forecast * * * (and)
economics has yet to provide any theory of a country's capacity to service exter-
nal debt.0

In the last analysis bankers and creditor nations want to know the
degree to which the debtor nation is able to utilize resources efficiently
as well as its economic and political commitment to make future re-
sources available to service its financial obligations.

In addition to debt export and debt service ratios, many other quan-
titative and qualitative factors must be considered. First, a country's
previous repayment history is, of course, extremely important. Like
other socialist countries,5S the PRC's repayment record has been ex-
cellent. The repayment record of CPE's has so far apparently led
bankers to place less emphasis on the quantity and quality of informa-
tion about foreign exchange reserves, balance of payments, and other
eleirients that banks usually require. However, this easier attitude may
be changing due to the uncertainties created by the unstable world
monetary situation il the mnid-1970's. Before major amounts of pri-
vate credit can be raised for East European CPE's, Brainard has
argued that those, countries would have to be more forthcoming "not
only * * S about the country's balance of payments, indebtedness, and
nterrnational liquidity position but more importantly about the uses

to which prospective brrowings are to be put." s In this regard, the
information made available today by the PRC clearly falls short of
that provided by other CPE's but the "information gap" has not yet
seemed to be an impediment to the PRC's limited use of external
finance.

5- Denny, "Chita's Foreign Financial Liabilities," op. cit. p. 38.
66 Ibid.
ad Brainard, "Criteria," op. cit.
67 Recently there have been reports of possible defaults by North Korea. If this actually

comes about, It will be interesting to note the financial community's appraisal of the credit-
worthiness of the other CPE's.

68 Bralnard, "Criteria," op. cit. p. 30.
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Another set of important considerations has to do with the size of
a country's foreign trade sector and the degree of effective control
exerted by central planners. The PRC foreign trade sector, as pre-
viously mentioned, occupies only a very small percentage of total
national product and is completely monopolized by a. handful of For-
eign Trade Corporations. Undoubtedly, domestic economic and po-
litical considerations are such that foreign trade planners cannot
arbitrarily change exports and imports to achieve a balance in PRC
international payments. Nevertheless, historically the PRC has been
able to espond quickly to large trade imbalances by reducing imports,
increasing exports, or both. In late, 1974, cancellations and deferments
of scheduled imports as well as a slowdown in new orders, suggest that
this strategy is being followed again.

Finally, as in all types of lending activity, the ultimate question is
the borrower's ability to pay-or in this case the ability to efficiently
utilize resources to increase exports to meet financial obligations. This
ultimately leads to the question of the future growth of the PRC econ-
oni-y and of its foreign trade sector--subjects much too complex to be
discussed in any detail here. Other papers in this volume describe the
economicn performance of the first 25 years-a performance that -.aried
widely from period to period but -.which was moderately impressive
overall in relation to other less developed countries. The PRO's ability
and willingness to increase exports cannot be determined definitely at
this time. 'What has been observed recently, is arn apparent increase of
resources in learning about Western markets and small but important
steps in the direction of greater flexibility on matters of style, labeling,
and packaging.

In addition to its relatively low external financial obligation, the
PRC approach is conservative in other ways as well. First, much of
PRC purchases are financed directly and indirectly by credits ex-
tended to the suppliers. Undoubtedly the good reputation of the PRC
in fulfilling contractual obligations helps its suppliers obtain credit on
favorable terms. However, on a priori grounds one would expect that
credit would be cheaper if it were given directly to a national institu-
tion backed by the full faith of the government. In this regard, the
conclusion of a Hungarian banking expert is instructive:

At first sight, direct supplier's credits may appear advantageous for the
importer, primarily owing to a lower interest rate. In some cases such credits
may be granted free of interest. Nevertheless, the economic advantage involved
by these credits is usually only an illusion, since the exporter evidently includes
in the calculated price the expenses incurred in the course of the financing opera-
tion and charged to him by his bank. Again, since the conditions of credits
granted by the banks to their customers are-as a rule--harder than conditions
applying between banks themselves, credit extended directly by the exporter is-
in spite of its appearance-more expensiv7e than bank credit."

Second, the Chinese financial obligations involve only short- and
medium-term credits. At this writing, the PRC has been unwilling to
finance purchases by long-term arrangements of any kind unlike the
Soviet Union where "reportedly as much as 90 percent is in this cate-
gory." 60 If the PRC foresees a continuation of worldwide inflationary
pressures, such a conclusion might lead them in the direction of long-
term credits-but acceptance of such credits would be a dramatic move

I1 . Meznerles. Law of Banking, op. cit. p. 59.
° Marer, "Indebtedness," op. cit. p. 130. This explains why the "repayment schedule

approach" is more unfavorable to the PRO than the "debt-export approach."
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and might encounter domestic resistance on political and ideological
grounds.

Th ird, there is a whole range of relationships between Western com-
panies and CPE countries with which the PRC has yet to experiment.
These include Western investments in return for long-term coproduc-
tion schemes and, in a few cases, willingness to permit Western com-
panies to purchase equity in CPE enterprises. As is emphasized
elsewhere in this volume,61 the PRC is strongly opposed to such
arrangements at this time. Moreover, its balance of payments position
and its creditworthiness seem to preclude any real need to pursue such
arrangements. The most interesting possible exception would involve a
dramatic PRC decision to develop oil and natural resources on a very
large scale. However, to date the obvious interest of Western oil com-
panies has gone unreciprocated on the Chinese side.

Finally, the banking sectors of other CPE's-particularly that of
the Soviet Union-have increasingly begun to participate as conven-
tional international bankers. These countries have established wholly
or partly owned banks in Europe and other countries to handle short-
and medium-term trade finance (not limiting themselves to the trade
of their ow m countries), to accept hard currency deposits and to par-
ticipate as borrowers and lenders on the Eurocurrency market. In some
cases, Eastern European countries have even sold their own bonds on
Western markets. So far the Chinese have shown little desire to match
the sophistication of the other CPE's at such "bourgeois" banking
practices.

VII. MEMBERSHIP IN THE INTERNATIONAL MONETARY FUND AND IN

THE WORLD BANK

In 1973 a communication from the PRC to the International Mone-
tary Fund (IMF) set off a flurry of speculation that China wanted to
participate in the Fund.6 2 The official position of the IMF, however,
suggests that this interpretation of PRC intentions was premature: 63

The managing director of the Fund received a communication from the PRC
regarding the representation of China in the Fund and the International Bank
for Reconstruction and Development (World Bank). The communication was
considered the following month by the executive boards of both the Fund and
the Bank, which decided to postpone action on the request pending clarification
by the People's Republic of China.

In this regard, it is useful to note that an earlier communication from
the Chinese Government had been received that "challenged the cre-
dentials of the governor for China on the ground that the Republic
of China lacked the authority to appoint a governor" * * *(and em-
phasized that the Peoples' Republic of China) "was the sole legal
government and that other delegates were not qualified to participate
on behalf of China in the meeting and organs of the Fund." 6 4

The primary benefits of membership in the IMF and the World Bank
are the access members have to short-and long-term loans. The IMF

E1 See the article by William Clarke and Martha Avery In this volume.
82 New York Times, Sept. 29, 1973, p. 43. Leo Goodstadt, "IMF: A Place for China," Far

Eastern Economic Review, Oct. 8. 1973, pp. 47-48.
63 tlnite(l Nations Yearbook, 197S.
54 Joseph Gold, Membership and Nonmembership in the International Monetary Fund,

(Washington: International Monetary Fund, 1974), p. 67.
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grants loans that allow members to temporarily maintain the par
value of their currencies as long as such loans are not used to ward
off long-term fundamental disequilibria. The World Bank makes
loans for economic development related projects both at interest rates
comparable to world market levels and "soft loans" on substantially
easier terms. IMF membership is a necessary condition for belonging
to the World Bank.

Under current Chinese policy, it seems unlikely that membership
in the two organizations would be sought for the purposes of obtain-
ing loans, but the possibility cannot be excluded for the future. In
1945, China's original IMF capital quota was set at $550 million
(U.S.) which made it the fifth largest member.6 5 Since that time,
nearly all capital quotas have been raised substantially. A rough esti-
mate of a possible present capital quota (should China join) might be
in the neighborhood of $1 billion (Japan's quota is $1.2 billion and
India's is $940 million) .66 Such a quota would allow China to borrow
$250 million of hard currency (the so-called first gold tranche) on
demand. Additional borrowings could be arranged but on more re-
strictive terms.

By membership in the IMF China would become eligible for World
Bank membership. In 1973-74, the World Bank made loans to Asian
countries totaling $1.4 billion; India's share was $442 million.", The
Bank's current emphasis on developing agricultural regions in poor
countries would be consistent with China's own strategy of placing
priority on agricultural development. The Bank, it should be noted, has
recently made two loans totaling $130 million to Romania for a fertil-
izer and a steel plant.6e

Should the Chinese seek membership, a number of difficult problems
would have to be faced--principally, IMF information requirements;
IMF "convertibility" requirements; and the capital quota.

The "minimum necessary" economic information requirements for
IMF membership include: official foreign exchange holdings, gold pro-
duction, total exports and imports in terms of local currency values,
trade figures broken down by country of destination and origin, in-
formation on the balance of payments including capital flows and in-
visibles, national income, price indexes, and foreign debt.6 5 Such in-
formation is considered necessary for the IMF to carry out its basic
role of monitoring exchange rates and providing satisfactory inecha-
nisms for changes in the par value of any member's currency. But, as
emphasized elsewhere in this volume, the current economic informa-
tion on the Chinese economy falls very far short of these criteria.71

On the issue of convertibility, the Fund distinguishes between article
8 and article 14 countries.7' The currencies of article 8 countries are, in
theory, convertible in tle fullest senseof being available for purchase
and sale against other currencies for purposes of current transactions.
Discriminating currency and multiple-currency arrangements are
prohibited. Ideally, not only is an article 8 country's currency ex-
changeable for other currencies, it may also be used freely to make

es Ibid. p. 15.
o Ibid. p. 146.

67 World Bank, Annual Report, 1974, p. 9.
18 Ibid. p. 14.
0 Ibid. pp. 567-68.
7O Nai-Ruenn Chen. "An Assessment of Chinese Economit Data: Availability, Reliability

and Usability."
n The IMF Articles of Agreement are reprinted In Joseph Gold, op. cit. pp. 553-638.
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current (but not necessarily capital) purchases. The Fund recognizes,
however, that many countries cannot or will not immediately make
their currencies fully convertible and use various methods to restrict
currency transactions. Such countries are subject to a "transitional
period" defined in article 14 and must consult with the IMF annually
on further retention of such practices. The Fund may "make repre-
sentations to any members." 72 in an attempt to remove such
restrictions.

A strict interpretation of IMF regulations would make it difficult
for any CPE including China to join the IMF. Franklin Holtzrnan
describes the problem as follows:

The distinctive feature of the Communist problem is not currency inconvert-
ibility but what has been called commodity inconvertibility. Currency incon-

vertibility is the garden variety capitalist disease and can be cured (temporarily
at least) by devaluation. This is not the case with commodity inconvertibility. As

we noted, the exchange rate is not a real price in case of countries which suffer

from commodity inconvertibility-hence devaluation is meaningless and has no

effect on trade; trade is conducted at world prices regardless of domestic prices
and official exchange rates.7 3

But as the Fund's General Counsel, Joseph Gold has emphasized:

There can be no doubt that the architects of the Fund contemplated a place
within the structure for countries with state-controlled economies. The U.S.S.R.

attended the Bretton Woods conference and various issues its delegates raised

there and in earlier discussions led to the incorporation of some provisions and
affected the drafting of others in order to make it easier for the U.S.S.R. to take
up membership.7 4

Nevertheless, as he himself has written, "it is not clear how the draft-
ers of the articles reconciled membership for countries with state-con-
trolled economies with all the obligations of membership."" While the
admission of CPE's into the IMF does not pose insurmountable prob-
lems (Romania joined in December 1972), there remain serious ques-
tions about the reconciliation of IMF goals with the present economic
structure of CPE's. Again it is worthwhile to quote Joseph Gold at
length:

The admission of countries With state-controlled economies does not imply
that in consultation with them the Fund will refrain from urging that they will
benefit from the reduction and eventual elimination of discrimination, bilater-

alism, multiple rates of exchange and other practices incompatible with the pur-

poses of the Fund. This advice is tempered with patience and throughout exten-
sive periods the Fund may go on approving practices that are inconsistent with
the articles unless approved.'"

As we have concluded in section 3, the RMB is only convertible in
the narrow sense of being offered for sale if a purchaser of PRC goods
has a contract for which he can prove a need for RMB. Presumably,
the Chinese would also be able to meet the IMF requirement which
requires a country to repurchase any of its own surplus currency held
by another country (uslng either gold or currency of the other coun-
try). However, as in other CPE's the full jump to allowing foreigners
to purchase RMB to use freely in purchasing from Chinese enterprises
would strike at the very heart of the separation of foreign trade and

72 Ibid. p. 579.
73Franklin D. Holtzman, "East-West Trade and Investment Policy Issues: Past and Fu-

ture," In Joint Economic Committee, Soviet Economic Propects for the Seventies, June 27,
1973, p. 683.

74 Joseph Gold, 'Membership in the Fund," Finance and Development, vol. 12, No. 1,
March 1975, p. 44.

75 Ibid.
7' Gold, Membership and Nonmembership, op. cit. p. 143.
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domestic economic activity. There is no indication that Chinese plan-
ners have even begun to experiment with giving their enterprises the
same degree of flexibility in foreign trade as in Hungary and some
other CPE's.'

Finally, assuming that China was assigned a quota of $1 billion, at
least 75 percent could be paid in the Chinese currency-RMB. Origi-
nally, IMF requirements required at least 25 percent of the quota (or
10 percent of net official gold and dollar holdings) to be paid in gold.
Recently this requirement has been moderated:

The fund has insisted on the subscription of some gold, although sometimes
only in symbolic amounts, until 1973 when it considered an application by a coun-
try that held no gold and could not obtain it from official sources."

In conclusion, given the uncertainty about the future shape of the
world monetary system and our lack of knowledge about China's
intentions, it is difficult to assess the possibility of future PRC mem-
bership in the IMF and World Bank. About all that can be said with
assurance is that the IMF's attitude about relationships with CPE's
is one of cautious ambiguity. Again we quote from Joseph Gold:

It is legitimate to conclude that the Fund has applied its criteria for member-
ship with flexibility and has been guided by an unformulated policy of readiness
to accept as wide a membership as possible.7 1

CONCLUSION

China's practices in financing trade with non-Communist countries
are in substantial contrast to those of the other CPE's.

Despite the fact that the PRC has a greater share of its trade with
the West than other CPE's, the PRC has been more reluctant to adopt
as many Western banking practices as the other CPE's. Many of the
practices that have been adopted have been modified with the general
result that the PRC maintains somewhat more control over its inter-
national finance with the West than other CPE's do. Examples of this
range from requiring negotiation of letters of credit in China both for
exports and imports to using the renminbi to denominate trade
contracts.

Most importantly, the PRC has, as yet, been unwilling to follow
other CPE's in adopting Western banking techniques such as setting
up European branches to engage in archetypical banking activities
such as general trade financing and active participation on the Euro-
currency market.

On the other hand, PRC international financial practices have
changed in the last few years-generally in the direction of adopting
more "traditional" practices. The Chinese FTC's have been more
flexible on various letter of credit provisions and they have become
more willing to denominate trade contracts in Western currencies.
Most important of all, of course, the PRC has begun to accept credit,
albeit in moderation and often indirectly.

Whether these add up to significant steps toward substantially more
aggressive and more traditional international financial activities is

77 Marer and Neuberger, op. cit. pp. 572-73
78 Gold, "Membership In the Fund," op cit. p. 44.
'9 Ibid.
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much more problematical. Recent events may be short-run adaptations
to unexpected foreign trade deficits (i.e., the large agricultural pur-
chases following the poor 1972 harvest) or to one-shot purchases of
capital equipment. On the other hand, they may portend a more far-
reaching change. The conclusion depends on one's view about China's
future emphasis on foreign trade and the policymakers' views about
how much foreign equipment will be needed to carry out industrial
development plans. If such imports are expected to be large, it will
imply either rapidly increasing PRC exports or seeking some form of
trade finance. In either case, more flexible international financial prac-
tices can be anticipated.



ACQUISITION AND DIFFUSION OF TECHNOLOGY
IN CHINA

By HANS HEYMANN, Jr.

SUMMARY

Evolution

The People's Republic of China has exhibited wide swings in its
receptivity to foreign technology in the course of its 25-year history,
oscillating between enthusiastic acceptance and determined rejection.
In the 1950's-the era of close Sino-Soviet cooperation-China eagerly
accepted what was undoubtedly the most comprehensive technology
transfer in modern history. During that decade the Chinese obtained
from the Soviet Union the foundation of a modern industrial system.
In the process, however, the Chinese became heavily dependent on
Soviet tutelage and were induced to adopt a Soviet model of forced
industrialization inappropriate to China's resource endowment. In
the late 1950's, the Chinese leaders began to reject this model and the
overwhelming Soviet influence. The Great Leap Forward marked the
reaffirmation of a more traditional Chinese nativism and self-assertion.
Foreign technology and expertise were rebuffed and a policy of self-
reliance instituted. Inept policies, successive crop failures, and the
sudden withdrawal of Soviet technicians in 1960 combined to throw
the Chinese economy into disarray.

A shift in the early sixties toward priority for agriculture and a
return to a more permissive technology-import policy helped to revive
the economy. *While continuing to stress self-reliance. the leadership
undertook selective purchases of European and Japanese plants andequipment, primarily as prototypes for learning and copying. By 1965,
the economy had largely reco-rw d from its earlier setbacks, only to
be disrupted once more by the turmoil of the Cultural Revolution. The
intense antiforeign campaign of that period again sharply curtailed
acquisition of foreign technology, and by 1969 machinery imports
had dropped to less than one-fourth of the peak levels attained 10
years earlier.

Since 1970, the Chinese leaders have turned outward once again for
the acquisition of capital equipment and know-how oil at SUbstanitial
scale. No longer confining themselves to prototypes. the Chinese have
purchased large numbers of complete plants and industrial complexes
to enhance output in a half-dozen basic industries, primarily metal-
lurgy, petrochemicals, and energy. Machinery imports, therefore, have
risen more rapidly in recent years than during any previous period.

Self-reliance continues to he stressed, nevertheless, with at least three
objects in view: (1) to minimize China's strategic and financial de-
pendence on foreign countries; (2) to create a self-confident "newMaoist man" and guard against his contamination by alien influences;

(678)



679

and (3) to mobilize local savings so as to economize scarce foreign ex-
change and state investment outlays. The pursuit of self-reliance in
these terms has enabled the Chinese to achieve a high degree of tech-
nical and economic independence of the outside world. China's own
production of machinery and equipment is now so large that imported
technology represents only a small fraction (perhaps 6 to 8 percent)
of its overall technology accretion. In qualitative terms, however, tech-
nology imports are still a key factor in the development of the more
sophisticated sectors of China's industrial production system.

Modes of Production

Three distinct modes of production coexist in China today: scientific
laboratory industry, urban industry, and rural industry. Their inter-
est in, and access to, foreign technology also differ sharply.

SCIENTIFIC LABORATORY INDUSTRY

Is an outgrowth of Mao's insistence that all research be linked to
production. It is made up of small, scientist-guided pilot plants and
laboratory workshops established within or under sponsorship of uni-
versities and research institutes. Laboratory industry focuses on trial
production at the technological frontier, but it also produces sophis-
ticated components in quantity, especially in electronics. Its principal
aim is to achieve self-reliance in high technology. Thus, while it greatly
values international scientific contacts and information, its demand for
foreign technology is relatively small.

URBAN INDUSTRY

The principal claimant for foreign technology, consists of two sub-
groups:

(a) Large-scale besic and military industry, centrally controlled. This group
includes all of the capital goods plants originally obtained from the Russians
and subsequently expanded through large state investments. These plants mass-
produce standardized output of tried and proven design. Lacking engineering
experience, they tend not to be highly innovative. Their product quality and pro-
duction effielency stand to benefit greatly from the importation of modern process
equipmrent and complete plants.

(b) Medinum- to small-scale manufacturing enterprises, under provincial or
municipal control. Most of these evolved ont of simple Workshops or miachire
shops established in the prewar era of private sector jidustrial developmnent in
China. Tley posse.ss a depth of des-sgn aln! e-ngi-noe-ing experience that makes
them rnuli more dynadidio and innovative than the large central plants. They en-
joy considerable decision-making auatonomy il upgrading theer own technical cam-
pabilities and in promoting new product development vittiir their own regions.
But the more imporiant campaigns to diffuse techlnolog5 anross provinical lines
are largely directed fromn the center. The most af!v7aneed plants in this group de
have a'eess to foreign technology, principally in tbe forma of trod'iction eqinn-
ment and prototypes for adaptation or copying. In short. both of these urban in-
dustry suihgroups are major end-users of foreign technology. with filterests ex-
tending across the entire technology sp~ettrojn.

RURAL IND"USTRY

Tec.hnologically the least sophisticated, is entirely locally directed,
operating at the level of the county and below. Its output, mostly non-
standardized and of low quality, is mainly aimed at the needs of agri-
culture-chemnical fertilizers, cement, energy, farm machinery, and
implements. The rural production units, of which there are roughly
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half a million, derive their technological advances solely from a trickle-
down process of internal diffusion from higher to lower economic ad-
ministrative levels. Foreign technology has no significant role to play
in this process.

In sum, for Chinese; industry as a whole, the highly structured. proc-
ess of internal diffusion appears far more important as a source of
technological advancement than the technology acquired from abroad.
Foreign technolovg flows in only to the most advanced plants and
activities. Even there, it is often used as much for training and demon-
stration as for inucreasing outpilt. The *:-hinese leadership seems willing
to accept some shortrun retardation of growth in order to attain in the
long run the broadei social goals of "miass participacien" and "self-
reliance."

FoImP of Acquisition

For China today, the more significant forms of foreign technology
acqaisition are industrial exhibitions, prototype copying. and purchase
of complete plants.

I NDUSTRIAL EXHIBITIONS

Held in China by almost all advanced exporting countries, have pro-
liferated in recent years. Thirty-two such exhibitions have be?2n held
since 1971 and -ix more. are sheduled:i for 197.5. Althtoigh exhibitors
have foi.-nd these eruitures to be high in cost and low it C'uirn!nercial
returns, faith in the existence of a "vyast China market" nevert lieless
propels them to demonstrate their best, and to spice their disDlays with
hree lessons in technology: educational seminars, films, technical data,
and glossy catalogs. Mfor the Chinese, these snows are thus highly
attractive. Thev nmake their search for relevant foreign technology
remarkably easy and offer good opportunities for purchasing display
models at favorable prices, for purpose of analysis, `reverse engineer-
ing," and copying.

PROTOTYPE COPYING

Extensively and effectively practiced by the Chinese, but it has seri-
ous limitations. Where the technological gap between originator and
copier is great, extracting the technology embodied in a sophisticated
design and absorbing it into an unsophisticated industry is often in-
feasible. Even with considerable assistance from the originator-his
data and his experience-the copier's task is formidable and time-
consuming. But since 1960, the Chinese have systematically rejected
such assistance, fearing that it might hamper development of their
own creativity. Today, however, the rejection is no longer total. For-
eign technicians are once again being admitted, particularly to super-
vise erection of complex imported plants. The Chinese now reluctantly
recognize that such assistance is often indispensable to the effective
absorption of technology.

IMPORTATION OF COMPLETE PLANTS

In the past 3 years has become the principal form of technology
acquisition. Contracts worth almost $2.7 billion have been let, princi-
pally to Japan, France, and West Germany, with plant deliveries ex-
tending through 1977. The purchases, however, are centered on only a
few industries: petrocheraicals, steel, power, and petroleum. Although
these are fundamentally important, many other industries are simi-
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larly in need of a teclnology transfusion, including the automotive
and aircraft industries, whose present inefficient and obsolescent out-
put could be dramgatically improved by the importation of modern pro-
duction facilities. But negotiations for such plant purchases slowed in
the latter part of 1974 and may be held in abeyance, awaiting a clarifi-
cation of the current international economic disarray.

Prospects

Tn additionis,) tto taxis economic disarray, three other factonrs may rcro-
strain the ftirther expitnsion of China's echnolgy imnport drive: its
absorptive capacity. its ability to pay, and its self-relimce principles.

A BSORPTIVE CAPACITY

Thle nbiitv of a highly skilled technical rnanpowe. pool to adapt
arind assinil-Ate sophisticated technology-could act as a serious brake
on China's progress. It takes decades to deveiop such u. pool, and
Clhina's persistent negledt of advanced education in favor of industrial
empiricism. and the "mass line" is bound to have a cumulative reta.s.1-
ing efeet..

ABILITY TO PAY

The ability to earn the foreign exchange necessary to pay for i.n-
pIts-is already a restraining factor. China's current balance-of-
payments difficulties niay, however, be eased, if not solved, by 1ts
favorable prospects for greatly expanded crude oil exports in future
years. Such expansion. on the other hand, may itself require large
additional technology imports.

SELF-RELIAN CE PRINCIPLES

Finally, continue to impose their ideological inhibitions. If the
leadership were to push the liberalizing trend too fast, a political
counterreactioDn and a reversion to a more restrictive technology import
policy coald result.
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I. INTRODUCrION

As the Cultural Revolution drew to a close n 1969, the PRC's
leadership began once again to turn outward and seek capital equip-
ment and "know-how" on a significant scale. By the fall of 1974, what
had begun as a -modest trickle of orders by the Chinese for machinery
and equipment had become a sustained flow. Contracts for complete
production plants and huge plant complexes, some valued at as much
as a quarter-billion dollars, were being concluded on an unprecedented
scale, in order to raise output and productivity in a half-dozen basic
Chinese industries-petrochemical, steel, fertilizer, power, petroleum,
and mining. A wide range of sophisticated machine tools, of instru-
mentation, and of production and process equipment was being im-
ported from more than a dozen countries, all vying for the privilege
of conducting elaborate exhibitions of their industrial technology in
Peking, Shanghai, Tientsin or Shenyang. China's longstanding in-
sistence on paying for its current imports with current exports had
clearly softened, and "deferred-payment purchase"- a euphemism for
buying on credit-had become an accepted practice, provided the re-
payment term was kept short and the interest rate low. Most signifi-
cant of all, for the first time in more than a dozen years, the PRC
was permitting appreciable numbers of foreign technicians to accom-
pany the new plants and remain on sites long enough to monitor
proper installation and start-up. Though these technicians were be-
ing carefully designated "assistants" rather than "advisers," their
admittance represents a substantial easing of past Chinese strictures
again st a visible role for foreigners.

What should we make of China's renewed pursuit of foreign tech-
nology? Is it merely a short-lived shopping spree that will quickly
run its course? Or does it portend a new long-term trend away from
China's basically autarkic, inner-directed philosophy and toward a
development path orineted toward interdependence with the world
economy ?

Posig the alternatives in this way seems to imply that the Chinese
are faced with a stark choice between autarky and interdependence.
OCricusly, that is not the case. The choices open to the Chinese ieaders
are more in the nature of tradeoffs between teclihicai-oiganizationai
imperatives (economic values) and Maoist social-revolutionary aims
(ideological values). The Chiniese leaders must wrestle with the prob-

lem of how m-uch productive efficierncy and economic growth they
3hould sacr'ifice for the sake of "creating the new Maoist mani"-
rmobldin a hgigly motivated, discipline-, innovative wvork force un-
contaminated by bourgeois values, economically independent, and
technologica, l self-reliant--in other words, "hlihrated from worship-
ping foreig- tlings :" and promninent in all this is the questi'on of how
mrnuch thea economy should be per.mitttd to rely Oil -forigrn techln;ology.
As this study wiit show, Chinese e-luatioris of these tradeoi$. have

ucti:at'ed widely wi'h "icio-jopoic" holldinga sway ini periods of revo-
luatiolnary fervor and "teclinc-logic' r~easserting itself in calnier tunes.
The consequences of these fluctuations are clearly refleet.tocd in China's
'ech'no&ogy acqi Sition policy.

The term "technology acquisition" is employed in this study in its
most comprehensive sense. It encompasses any accretion of capital



683

equipment or technical knowledge, from whatever source, that en-
hances productivity or reduces costs. Thus it includes both the tools
(machinery, equipment, and plant) the Chinese must create or import
to help them cope with their environment and the techniques (skill,
know-how, and production processes) they must develop in order to
produce or apply these tools.

The study also distinguishes among three kinds of technology:
manufacturing technology-most directly related to physical pro-
duction (skills of fabrication, techniques of processing, refinement
of materials) ; design technology-the realm of science and creativity
(research, development, test, and engineering); and management
technology-the organizational aspects of large-scale manufacturing
(mode of production, worker motivation, occupational stratification,
and the structure of authority). As the study will show, Chinese
industrv has made the most impressive advances in the sphere of
manufacturing technology, has made only modest strides in design
technology, and in management technology is still in a rather ele-
mentary, exploratory stage. It is undoubtedly in these latter two
areas that the Chinese stand to gain most from foreign experience, but
they are also the areas in which there is likely to be the strongest
Chinese ideological resistance.

The role that this ideological element has played in the evolution
of China's technology import policy is considered further in section
II of this report. Section III examines the several levels and modes
of industrial production that now coexist in China, and attempts
to assess the proclivity of each to acquire and diffuse technology. A
fourth section weighs the merits of some of the more significant vehi-
cles for acquiring technology which the Chinese employ-industrial
exhibitions, prototype-copying, and complete plant imports. A final
section briefly discusses key problems the Chinese face in continuing
their pursuit of technological advancement.

II. EVOLUTION OF TECHNOLOGY ACQUISITION POLICY

Policy Fluctuationm and the "Two-Line" Strutggle

How durable is the current resurgence of Chinese interest in for-
eign technology? Is it merely a brief interlude or does it represent a
new lon v-term trend?

The PRC's behavior in the past provides little support for sup-
posing this a long-term trend. Chinese development over the past
20 years has been marked by sharp oscillations between acceptance and
rejection of foreign technology and expertise. In the view of most Si-
nologists, these oscillations reflect shifting fortunes in the "struggle be-
tween the two lines," between the pragmatic, conservative line identi-
fied with former Chief of State Liu Shao-chi, and the radical ideo-
logical line associated with Chairman Mao. That struggle involves
contention over the most fundamental wuestions of political philos-
ophy and socioeconomic goals, and affects every aspect of policy and
program.'

'Some Stnologists, however, explicitly reject the "two-line" interpretation. See, for
example, the dissenting views of Frederick C. Teiwes, "Chinese Politics 1949-65: A Chang-
ing Mao," in Current Scene, vol. 12, January and February 1974. See also the attempt to
develop a more sophisticated "four-line" interpretation by Michael Oksenberg and Steven
Goldstein, "The Chinese Political Spectrum," in Problems of Communism, vol. 13, No. 2,
March-April 1974, pp. 1-13.



TABLE 1.-CHINA'S DEVELOPMENT PHASES AND TECHNOLOGY-ACQUISITION POLICY (1952-74)

1952-57 Ist 5-year plan: 195860 Great leap forward: 1961-65 Great crisis and
"teaning to I Side" "Walking on 2 Legs" readjustment 1966-69 Cultural revolution 1970-74 Post cultural revolution

DEVELOPMENT PHASES

Maximum rate of fixed capital formation. Ist signs of rejection of Stalinist model Economic crisis forces shift of priority Reversion to Maoist principles, pitting Return to economic order; new wave of
Priority for development of basic of industrialization in favor of to agriculture. Return to Liuist masses against technical and man- industrial expansion. Shift in plan-
industry. Forced draft industrialization; Maoist all-out mass mobilization and approach: centralized planning and agerial elites. Worship of nativism ning and decisionmaking to regional
large-scale, centrally planned, inte- mass participation. Proliferation of administration by professionals at and renewed pitting of red against and provincial levels, and further
grated plants, Soviet style. Acceptance small-scale inefficient local enter- national and provincial levels; return expert. Destruction of party bu- development of decentralized indus-
of principle of developing local in- prises with backyard technologies. to economic rationality (uneconomic reaucracy; sporadic economic dis- trial plant in outlying regions. Use of
dustry serving local needs and utilizing Nurturing of Iocal initiative and re- great leap plants closed). Rural in- ruption; some absolute decline in the more advanced industrial centers
local resources, but more lip service gional oelf-sufficiency. dustrialization pushed vigorously. industrial output. to spread industrial systems into
than practice. hinterland.

TECHNOLOGY-ACQUISITION
POLICY

Massive Soviet aid in form of complete Soviet turnkey projects begin to phabe Technology import resumes on small Imports of foreign technology drasti- Return to more vigorous technology
plants and industrial systems. Soviet down in face of mountingSino-Soviet scale; a few package plants acquired cattycurtailed; some plant purchases import policy; emphasis on complete
support targeted en heavy industry tension and Chinese resistance to as prototypes; stres on self- cancelled, foreign contacts rup- plants, diversification of sources,
sector. foreign expertise. Sudden with- reliance; technology source shifted tared. greater flexibility on import financing.

drawal of Soviet assistance, summer to Western Europe and Japan.
1960, wreaks havoc.



NOTES

1rt. Undearlyiing Data-The values reflected in thin figure are in undeflated U.S. dollars. The data areineded to represent actsal resource transfers (deliveries or disburnements). not contracts signed.
The figures, in millions of U.S. dollars, are as follows:

Year Total machineryand equipment Whole plants

1952
1953 ---------------- --------------
1 954 -- - - - - - - - - --- --- -- -- - --
1955
1956
1957 -----------
1959
1961 - - - - - -- - - _ - - -1960-
19631 --- - -

1964--- - - - - - - - -

19645 ----------------
1966
1967----

1969
1970
1971°
1972
1973

X Negli ible.
is Caren¶erss constant prices. All values shown are in carrent prices. The inflation factor, however,

last4y.of the period covered (1970-73). Daring those years the prices ofChina imports may have climbe by as much as 40-50 percent In constant prices, therefore, theincrease in the valuse of China's miachinery and whole-plant imports in those years woald he far less
steep than shown. (See Alesander Eckstein, "China's Economic Growth and Foregin Trade," i n"U.S.-China Basiness Review," Jaly-Augast 1974, for a calcalation of China's imports and esports
in constant prices for 1952-73.)SORE

Imports of Machinery and Eqaipment. 1952464: Cha-yuasg Cheng, "The Machinebuilding Indastry211---------- in Communist China," Aldine- Atherton, New York, 1971, pp. 62464. 1965-70: Joint Economic Cam-.328 48 itAssessment (A Compendium of Papers"), May 18,380 107 11,p35.1773"PCItrainlTdeHandbook," CIA research aid A-73-29. October476 152 17 n (R7-3 etme 94
612 230 Imot fwoepat.154:AeadrEckstein (ed.), "China Trade Prospects and U.S.645 224 Policy," Praeger, New York, 1911, pp. 310-311 and pp. 276-277. 1965-73: Author's estimates, based846 187 onpatprhedaasosiapeisB

1,009 452
742 433
168 156

59 18
136 33
180 31
330 45
455 50
380 78
275 20
240 5
395 (II
505
520 70
855 190
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The sharply fluctuating pattern of Chinese economic development
and the effects of the ideological struggle on its policy for acquiring
technology have already been vividly described by others 2 I can there-
fore confine myself here to giving the briefest of summaries, through
the use of a table. Table 1 shows the phases of China's economic devel-
opment and how these are reflected in its policy for acquiring technol-
ogy. While a table cannot hope to reveal the scope and subtleties of the
issues, it does disclose the linkage between technology and development
policies in the abrupt changes that have occurred. Periods of relative
receptivity to foreign technology have alternated with periods of deter-
mined rejection, and these closely parallel changes in position on larger
policy issues.

The Chinese ambivalence on foreign technology can also be illus-
trated in a more quantitative way by charting the ebb and flow of
China's imports of machinery and complete plants in this same period
(fig. 1). As the figure shows, these imports peaked in the latter fifties
during the era of Soviet tutelage. It was largely that experience which
shaped Chinese attitudes toward foreign technology. In that 7-year
period, China was the recipient of what was undoubtedly the most
comprehensive technology transfer in modern industrial history. The
scope and significance of that transfer has not been generally appreci-
ated in the West. At a time when China was weak and isolated, the
Soviet Union, hoping to gain hegemony over its new Communist neigh-
bor, provided China with the foundations of a basic industry. I-le
Soviet contribution encompassed much more than production tech-
nology. It ran the gamut from scientific and technical education to
project design, and from production engineering to-creating a modern
industrial organization, complete with planning, budgeting, and man-
agement systems.

Interestingly, in some areas of manufacturing, the style of the Soviet
technology transfer was closely comparable to the United States-to-
Japan transfer of the late 1950's and early 1960's.3 Both cases involved
what might be called interim coproduction arrangements under license
on a succession of increasingly complex products. In the aircraft indus-
try for example, the transfer progressed from trainers to simple jet
fighters to more sophisticated aircraft and helicopters. A gradual
phase-in procedure was followed in both cases, starting with the simple
assembly of "knockdown" airframes, advancing then to component
manufacture, and finally to completely indigenous production of the
entire aircraft. Although the Chinese were far less advanced technolog-
ically than the Japanese of the late 1950's, and therefore far less pre-
pared to absorb the new skills and techniques, they nevertheless made
dramatic progress in the 7 years of the Sino-Soviet association.

2 See. for example, Alexander Ecksteln's analysis of thp successive phqses of Chinese
economic development In "Economic Growth and Change In China: A 20-Year Perspec-
tive." The China Quarterly. April-June 1973, especially pp. 238-241: also William W.
Whitson's examination of the consequences of these phases for technology policy in
"China's Quest for Technology," Problems of Communilm, vol. 12. No. 4, July-August
1973. pp. 16-29.

3 See G. R. Hall and R. E. Johnson. Transfer of U.S. Aerospace Technology to Japan,
The Rand Corp., p. 3875. July 1968, for a detailed examination of this transfer experience
Involving Lockheed Aircraft Corp. and North American Aviation on the one hand and
Mitsubishi Heavy Industries and the Kawasaki Aircraft Co. on the other.
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Fig. 1. China's imports of machinery and whole plants, 1952-1973
(in millions of U.S. dollars)

Both the Russians and the Chinese worked hard at the task of trans-
fer and it proved highly effective, although more so in the sphere of
manufacturing technology than in design and management technology.
But there can be no doubt that, overall, the massive infusion of Soviet
capital and know-how was invaluable to China's subsequent develop-
ment. It would have taken the Chinese decades to evolve such a com-
prehensive industrial system on their own.4

'See M. Gardner Clark, The Development of China's Steel Industry and Soviet Techni-
cal Aid, Cornell University. Ithaca, N.Y., 1973, especially chapters 3 and 9 for an excellent
assessment of the utility of Soviet assistance.
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The large Soviet transfer of capital goods helped the Chinese econ-
omy to sustain a high rate of domestic investment in plant and equip-
ment throughout the 1950's. Investment in fixed capital increased five-
fold from 1952 to 1959, in conjunction with, or perhaps in consequence
of, a parallel quintupling of machinery and equipment imports. As a
result, China became heavily dependent on imports for its continued
growth. During the 1950's, perhaps as much as one-half of all the
machinery and equipment installed in China came from abroad, pre-
dominantly from the U.S.S.R., but also from the Eastern European
socialist countries.

The Break With Soviet Tutelaqe

By the late fifties, it had become clear to the Chinese that the Soviet
beneficence was a mixed blessing. Not only had it made them heavily
dependent on imports and on Soviet tutelage, it had enticed them
into a blind acceptance of the U.S.S.R. as a prototype for their own
industrial development. Moreover, the style of Soviet assistance was
patronizing and paternalistic. Inevitably, all this evoked a sharp
reaction. To save their independence and self-confidence, the Chinese
felt compelled to reject that degree of foreign influence. The Great
Leap Forward marked the break with dependency and the reaffirma-
tion of a more traditional Chinese nativism and self-assertion. It
spurred a great outpouring of sentiment against foreign technology,
a pitting of "red" against "expert," and an effort to inspire peasant
initiative and stimulate worker innovation. Its aim. was to mobilize
China's vast human and material resources. It was the first step in
what soon became a total rejection not only of Soviet technological
guidance, but of the inappropriate forced-industrialization Soviet
model, in favor of a more rational "agriculture first" model of China's
own creation.

The cataclysmic short-term economic consequences of the Great Leap
are well known. Inept policies and gross mismanagement, two suc-
cessive crop failures, and the precipitous Soviet withdrawl in 1960
combined to bring the Chinese economy, in Eckstein's words, "to a
state of prostration similar to that produced by war devastation." 5
In the early 1960's, domestic investment was cut back sharply and
imports of foreign machinery and equipment declined even more, as
the Chinese sought to cope with the consequences of their earlier
dependency. A policy of self-reliance or import substitution was in-
stituted, and a substantial surplus of export trade had to be main-
tained for several years, in order to repay the sizable Soviet credits
that China had accepted bewteen 1950 and 1957.

By 1965, the economy had largely recovered from its earlier set-
backs and both domestic investment and foreign trade, especially
machinery imports, were again on the rise, only to be cut back once
more by the turmoil and disruptions of the Cultural Revolution. By
1969, therefore, China's machinery imports had dropped to less than
one-fourth of the peak levels attained 10 years earlier.

Since 1970, the Chinese economy has experienced at new wave of
expansion, and both imports and exports have risen more rapidly than
during any previous period. In the meantime, however, China's GNP
has grown very substantially, so that foreign trade now represents

6 See Eckstein, "Economic Growth and Change in China: A 20-Year Perspective," The
China Quarterly, April-June 1973, p. 240.
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only a small fraction of the GNP. It appears that the inward-looking,
go-it-alone, bootstraps approach to modernization followed after 1960
has enabled the Chinese to achieve a high degree of technical-economic
independence of the outside world. Quantitatively, its reliance on
foreign trade is now marginal. China's total imports in 1973 *are
estimated at $4.5 billions which represents, roughly, 2.5 percent of its
GNP.7

Moreover, in 1973, imports of machinery and equipment, includ-
ing complete plants, armounted to $855 million. This represents ap-
proximately 6 to 8 percent of China's o-wn machinery and equiprnmnt
productions While all of these numbers are crude, they are not likely
to be fav enough off the mark to invalidate the observation that,
quantitatively, imported technology represents only a very small share
of China's overall technology accretion.

Qualitatively. on the other hand, it represents a crucial element in
China's economic development, inasmuch as it provides a unique
veh ile for gathering knowledge and goods essential to the process of
ihidustrialization. The Chinese are likely to continue to inmpoit tech-
nology, notwithstandinlg their recurrent injunctions to be "self-reliant."

Shadow and Substamee of ' Self-Relia'rwe"

What do the Chinese mean by "self-reliance" and what lies behind
the slogan? At first blush, it seems curious that a rene wed clampaign
of exhortation should have been launched in the Chinese press in
early 1974, at the very time that China's involve-no-nt wvith foreign
technology had moved into high gear. It may clarify matters some-what if we distinguished among three aspects of poic.y: broad na-
tional strategy, ideological transformation, and resource mobilization.

The aspect relating to broad national strategy has already been
touched upon: self-reliance here means avoiding dependence. Humili-
ated by a century of "unequal treaties" and imperialist encroachments,
the Chinese leaders were highly sensitized to any inipairment of na-
tional dignity. The Sino-Soviet rupture. was to them another object
lesson in the dangers of foreign dependence. They are determined
never again to permit their economy to become strategically vulner-
able to a cutoff from any exclusive source of supply. For any impor-
tant category of goods. therefore, their imports are now widely diver-
sified internationally. The Chinese, after having had to starve them-
selves in the early 1960's to repay their Soviet credits, are equally
determined to avoid any significant financial dependence on foreign
countries. Hence their conservative pay-as-you-go trade financing
policies. Unlike the vast majority of underdeveloped countries saddled
with staggering foreign debt service burdens, China is virtually free

5 United States-China Business Review, vol. 1. No. 2, March-April 1974. p. 33.
7 Arthur Ashbrook ventures a figure of $128 billion for China's GNP in 1971 at 1970prices. (See Joint Economic Committee, Compendium, 1972, p. 47.) Allowing for realgrowth and dollar price Inflation, the 1973 figure might be on the order of $170 billion. Afigure of $172 billion, derived from U.S. Government sources, is given In the United States-

China Business Review, op. cit.. p. 33.
8 Ashbrook estimates China's gross Investment at 18 percent of GNP in 1971 (Joint

Economic Committee, Compendium, 1972. p. 45). Taking net fixed capital formation as16 percant and the machinerv and equipment share as accounting for half of that (basedon. estimates by Kang Chao for 1952-65, cited In Robert P. Dernberger, "The Transfer of
Technology to China," Asia Quarterly, 1974/3. p. 238), one obtains a 1973 machineryand equipment figure of $13.6 billion. A much higher figure is implicit In Chinese state-
ments placing 1971 machinery output at 13 times the 1957 level.
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of such burdens and now finds itself in an enviably creditworthy posi-
tion. In terms of economic strategy, self-reliance has surely paid off.

The policy aspect of ideological transformation is more difficult
to assess, partly because issues are expressed in a highly polemical
way, and partly because, as has already been indicated (see above, p.
682), decisions involve complex tradeoffs between sociopolitical and
economic values. To oversirnplify, self reliance here means building
confidence and guarding against alien contamination. It is part of the
continuing Maoist revolutionary struggle to transform man into a
classless, unselfish, dedicated member of society, confident in his abil-
ity to solve the technological problems of development. In the char-
acteristic "two-line struggle" formulation, the official campaign extols
the virtues of Chairman Mao's correct line of
maintaining Independence, keeping the initiative in our own hands, relying on
our own efforts and on arduous struggle, and building our country through dili-
gence and frugality,

and it warns against the evil Liu Shao-chi/Lin Piao revisionist line
of
worshipping foreign things, trumpeting the slavish comprador philosophy and
promoting the mentality of trailing behind at a snail's pace.

To be sure, self-reliance is not intended to mean self-sufficiency or
complete autarky. Foreign technology may be acquired in the short
run so as to reduce the need for such imports in the long run. "The
introduction of a bit of foreign technology is permissible * * * [but]
we can only use it as reference and must actively catch up with it";
what China is doing, the PRC's Minister of Foreign Trade tells us, is
"putting into practice the principle of making foreign things serve
China and combining learning with inventing in order to increase
her ability to 'build socialism independently, with her own initia-
tive.... " 10

"A bit of foreign technology," however, carries with it a bit of
foreign presence and the corrupting influence of bourgeois values.
Against this, Chinese leaders are vigilant, strictly controlling and
limiting the exposure of their peoplee to Tsch inpluences. The, self-
isolation and clannishness of Chinese technical groups sent abroad
and the circumsecribed access permitted to foreign technicians in China
are symptonratic of this fear of contaminntior.

Resource mobilization, finally. is perhaps the most important and
least well recognized aspect of the self-reliance policy. The Chinese
lenders realize only too well that the needs and desires for advanced
tewhrolog]y in Chinese irdustry are almost infinite, simply because the
reliability and produCtiv1ity of most foreign maRchins are s much
greater than those produced at home. But China's ability to import
technologyr is critic ally constrained by its limited canacity to earn
foreign exchange. No foreseeable increase in that capacity could fully
satisfy Chins's potentn ] needs. Undoubtedly a. major purpose of the
call fo1r self-reliance is to exert ideological pressure and socisS suasion
upon industrial managers to get them 'o rely as much as possiblu on
the resources of their own enterprises or 3icaliti'3s, and thus reduce
the clamror for imported technology. The effort to stimulate usc of

'Tien Chlb-sung, "Adhere to the Policy of Indepandence and Self-Rellance," Jen-mfn
Jih-pao, Peking. Mar. 22. 1974 (SaCP-74-14, No. 5584. Apr. 4. 1974!.

10 Li Chiana. "New Developments in China's Foreign Trade," Chiiza'8 Foreign Tradze,
No. 1. May 1974.
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local resources as a substitute for relying on imported resources is not
applied only in connection with foreign technology. It is aimed equally
at all forms of capital allocated from the center, with a view to limit-
ing the demand for such capital. The Chinese press regularly features
laudatory reports of factories or workshops that scrap expansion plans
requiring costly equipment and large state investments, and yet, at a
fraction of the originally projected investment cost, achieve the needed
capacity increase through reliance on their own efforts. The purpose
of self-reliance in this context, then, is to economize capital and to
mobilize local savings, and this aspect of self-reliance has had much
to do with the way Chinese industry is structured and how it absorbs
and diffuses technology.

III. TECHNOLOGICAL ADVANCEMENT: MODES OF PRODUCTION

To understand better how foreign technology ties into Chinese in-
dustry and how technology generally is diffused within industry. we
must look more closely at the structure of industrial production that
has gradually evolved in China. It is helpful to distinguish among
three different modes of production. These are differentiated quite
sharply here for purposes of underlining the distinct character of
each, although, in fact, categories often overlap or coalesce. The three
modes are ranked in descending order of technological sophistication:

1. Scientific laboratory industry;
2. Urban industry;

(a) Centrally-controlled large-scale basic and military industry;
(b) Province and municipality-controlled medium-scale industry; and

3. Rural industry.

The modes differ sharply in character and in their need for and
access to foreign technology, and it is useful to examine each sepa-
rately.

Scientific Laboratory IndustrJ

This stands at the top of the sophistication pyramid. A uniquely
Chinese institution, scientific laboratory industry grew out of Mao's
insistence that all research be linked to production and out of an
educational philosophy that espouses "learning by doing." Hence,
purely basic research is restricted to a few vital areas," and no research
at all is officially sanctioned unless clearly aimed at practical results
or designed to meet specific, important economic or social needs.
Scientific institutes typically couple their research and development
activities with manufacturing, through a variety of organizational
arrangements. The most common are to set up production workshops
within their own institutes, to establish separate pilot plants nearby,
or to adopt and reorganize existing neighborhood factories so as to
enhance their production competence.12 These scientist-guided labora-

11 One such, not surprisingly, is nuclear physics. In that area the Chinese Institute for
Atomic Energy Research carries out a wide range of basic Investigations In low- and high-
energy physics and cosmic radiation. (See the report on the visit of the MDax Planek Insti-
tute scientists to the Nuclear Research Institute near Peking In Die Welt, Hamburg,
May 18-19, 1974, supplement, p. 5.) On the other band, even In an area as high priority
ss agriculture, basic research appears to be almost nonexistent. A team of outstanding
TU.S. plant scientists that spent a month In China in August-September 1974 was greatly
Impressed with the effectiveness of agricultural field experimentation and extension serv-
lce, hut found fundamental research in Chinese agricultural colleges and leading research
Inqtitntes to be in a state of stagnation. (A detailed report on the observnalons of the
U.S. Plant Sdences Delegation In the PRC is scheduled for publication In early 1975.)

"2Peking's Tsinghua University has no less than 9 factories and 21 workshops of Its
own. (Peking NCNA, Sept. 15, 1974.)
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tory workshops and plants can turn out surprisingly large quantities
of sophisticated devices, especially in the field of electronics. For
example, the Physics Department of Tsinghua University in Peking
manufactures integrated circuits by the thousands; these are produced
in the university's laboratory workshop by students and teachers
working more or less by hand, but using sophisticated photoreduction
techniques, ultrasonic bonding, and optical systems produced by the
Chinese Institute of Optics. The Institute of Electronics of the Acad-
emy of Science in Peking, which specializes in millimeter wave and
microwave research, manufactures klystrons, traveling-wave tubes,
and carcinotrons.13 One of the most bizarre examples is that of the
Shanghai Institute of Computing Techniques. In 1970, that Institute
adopted a neighborhood factory that produced nothing but metallic
window-handles with an initial workforce of 20 housewives. The Insti-
tute gradually taught this workforce to produce, under quite primitive
conditions, magnetic cores, computer mainframes, and transistors. A
team of U.S. computer experts visited this factory and actually ob-
served assembly work on an integrated circuit digital computer. 1 4

Of course, these workshops and their scientist and institute spon-
sors are primarily aimed at achieving self-reliance in high technology,
and at demonstrating that they can innovate and fashion the equip-
ment and tooling they need without external assistance. Thus, their
interests in foreign technology are limited to such things as scientific
information, technical literature, scientific exchange visits, and spe-
cialized instrumentation. Quantitatively, therefore, they make small
claims on foreign technology; qualitatively speaking, however, their
connections with the international scientific community are vital.

Urban Industry

The next level of the pyramid, urban industry, is the principal
claimant for foreign technology. This category consists of two sub-
groups:

(a) Basic and military industry complexes, vertically and horizontally inte-
grated, Soviet-style. These are in most cases under the direct control of the
central ministries. Where not, Peking at least determines their plans and policies.
These industries include all of the large metallurgical, machine building, auto-
motive, aircraft, and electronic component plants originally obtained from the
Russians but greatly expanded since. as a result of major state investment
outlays. They also include largely indigenous Chinese ventures such as the
massive petroleum extraction effort in the Taching, Shengli, and Takang oil
fields."5 The main object of these industries is large-scale, standardized output,
and their interest in foreign technology extends to anything that might enhance
that output. But innovation policies in these large-scale plants tend to be con-
servative. The enterprises are relatively young and their skill levels not highly
developed. Their design engineers are still few in number and limited in experi-
ence. They are more likely to direct their innovative energy toward gradual
product improvement, and marginal innovations in the production line than
toward introducing radically new equipment designs or creating novel produc-
tion flow patterns. These important industries, therefore, stand to benefit greatly
from the importation of complete, sophisticated plants with their astonishing
economies of scale. The integrated hot and cold steel rolling mills, for example,

13 lorla B. Luhkin. "Physics in ChIna." Physics Today. Deeamher 1972.
'4 Thomas E. Cheatbam. Jr., et al.. "Computing in China : A Travel Report," Scicnce,

Ortober 1 107 th See also B. 0. Szuprowicz. "Computers in Mao's China." Neto Scientist,
Mar. 15, 1973.

" This is not to denigrate the valuable assistance, especiall in the form of oil drIlling
and refining equipment. that the Chinese have received at various stages, principally from
PRomania.
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that are to be built by Japanese and West German consortia at Wuhan over the
next 3 years wvill not only increase China's isteel rolling capacity by some 25
percent, but will also have a dramatic impact on cost of production and quality
of product.

(b) Medium- to small-scale industrial enterprises. These are mostly under the
control of the provinces or municipalities and exist side by side with the large
central plants. They are not only smaller but older than the central plants. Their
legacy dates back to the prewar era of private sector industrial development in
China. Most of these enterprises began as simple work shops or machine shops,
and moved progressively into specialized repair and overhaul, parts manufac-
ture, and finally production of complete sets of equipment. In the course of this
evolution, many of them were merged into larger entities. For example, the
Canton Motor Vehicle Plant that manufactures the "Red Guard" 3y2 -ton truck
started out in the early 1960's as the Huang-Pu Machinery Plant, which had
been formed by combining a half-dozen small machine and repair shops. These
plants are highly dynamic and growth-oriented. They engage in much subcon-
tracting and cooperative new-product development. When it was realized in
1970, for example, that semiconductor production required large numbers of
single-crystal furnaces, the Shanghai municipality enlisted 12 factories and
institutes in the design and assembly of such furnaces, and reportedly succeeded
in getting the first furnace into trial production in 13 days.'5 Since many of
these provincial and municipal plants serve mostly regional needs, their output
is often not standardized, but their operations appear to be far more flexible
and innovative than those of the large centrally directed enterprises. They enjoy
the advantage of a far more experienced workforce with a demonstrated ability
to copy and adapt foreign technology to their own needs. They are constantly
driving themselves, and being driven, to achieve higher levels of technology and
to improve the quality of their output and extend its range. Although the pro-
vincial and municipal authorities enjoy much autonomy in organizing produc-
tion and deciding how tasks are to be carried out, it is difficult to believe that the
center does not control such critical matters as the determination of priorities
and technology diffusion policy, including access to foreign technology.

On this, however, the evidence is sketchy and contradictory. Audrev
Donnithorne, in a 1972 article,"' emphasized the declining importance
of the center and the extent to which provinces, municipalities, and
even counties (hsien) seemed to be developing along self-sufficient,
autonomous lines, under the official injunction "to build small but
complete industrial systems by self-reliance." She observed that these
entities seemed to be trading with one another on almost mercantilistic
principles. She also noted that these local enterprises tended to expand
or to create new enterprises out of their own resources. rather than
relying on planned coordination by the center and on state investment
grants.

It is clear that this kind of autonomous intraprovince and intra-
municipality development and diversification has been going on. At
the same time. however, an equally important, and more far-reaching
process of diffusion has been taking place across provincial lines, a
nrocess that is very much centrally initiated and state funded. Often
it takes the foorin of massive nationwide campaigns, such as the "gen-
eral battle for radio and television equipment" that was launched by
the central leadership in 1971. As a result of that campaign every
province, municipality, and autonomous region was able within 2
years to produce its own transistor radios; 26 areas achieved at least
trial production of television receivers.'8 Such feats manifestly require
both central direction and central resource allocation.

16 "China's Young Electronics Industry." China Reconstructs, February 1974, P. 8.
17 "China's Cellular Economy: Some Economic Trends Since the Cultural Revolution,"

China Quarterlt, October-December 1972. pp. 605ff.
Is Op. cit., China Reconstructs, February 1974, p. 8.
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A look at the automotive industry further demonstrates that nation-
wide diffusion of production technology does not take place solely
through autonomous local action. Toward the end of the Cultural
Revolution, the regional propagation of truck production became an
important state objective. Although provinces and municipalities
throughout China organized themselves to manufacture trucks locally,
their efforts were thoroughly dependent on the guidance, training, and
technology provided to them especially by 'China's second largest
automotive plant, the Nanking Motor Vehicle Plant, which had been
selected as a kind of "lead plant." Its popular NJ-130 "Leap For-
ward" 21/2 -ton truck was designated as the prototype, and it became
the most widely copied truck model throughout China. By 1970, it
was possible to identify from Chinese press accounts new manufac-
turers of this truck in at least nine provinces."' In a more limited way,
China's largest automotive plant, the Changehun No. 1 Motor Vehicle
Plant in Manchuria, performed a similar function by transferring the
technology of its 4-ton and 41/2 -ton "Liberation" trucks to several
other provinces.20 Some recent data on Chinese motor vehicle produc-
tion 20a also reveal a fair amount of production interdependence among
plants across province lines. For example, engine plants in Shanghai
and Hangehow provide the 160-h1orsepower diesel engine that powers
the "Yellow River" 7-ton dump truck made in Tsinan, and the Peking
Motor Vehicle Plant that makes the "Long March" 10-ton cross-
country truck receives its big diesel engine all the way from Sian
(Szechwan). In short, the image of self-sufficient provincial "cellular"
economies is more than a little overdrawn.

To what extent do these provincial and municipal enterprises bene-
fit from foreign technology? As has been indicated, their principal
source of new technology is a combination of self-help, improvisation,
and a process of proliferation of know-how and exchange of experi-
ence within the country. But the most advanced plants also have direct
access to technology from abroad, most importantly in the form of
technical information and prototypes. This is especially true of plants
in such important industrial cities as Shanghai, Peking, Tientsin,
Tsinan, Wuhan, and others. For example-looking again at the auto-
motive industry-the "Long March" 10- and 12-ton trucks produced
by the Hopeh Changcheng Plant in Peking and the "Yellow River"
8-ton truck made at the Tsinan Motor Vehicle Plant are the result of
extensive technology assistance provided in the early 1960's by Czech
manufacturers (Tatra and Skoda) respectively). The Shanghai Truck
Plant, in developing its 15-ton and 32-ton dump trucks, depended
heavily on design data and technology obtained from the Belaz auto-
mobile factory in Minsk, and it learned much from a technology li-
cense for a French 32-ton truck purchased from Berliet in 1966. Most
recently, in January 1974, the Gleason Works of Rochester, N.Y.,
obtained an $8.2 million contract for complete sets of sophisticated
gear-grinding and axle-producing machinery, 21 to be custom-built to

"DWuhan (Hupeh), Nanchang (Kinngst). Changte (Hunan), Taivuan (Shansi). Liuchow
(Kwangsi). Paotow (Inner Mongolia), Chengehow (Honan), Foochow (Fukien), and
Fushun (LiaonlnL).

By 1972, the first two of these (the Wuhan and the Nanchang plants) had attained a
sufficiently high technical level to warrant being listed in the PRC Motor Vehicle Hand-
book as independent producers of this model truck, each with a brand name of its own.2 0 Hsining (Tsinghai), Kunming (Yunnan). and Taiyuan (Shansi).

20. Tefrniofa Tandbook for PRC Motor Vehicle8. August 1972. mbhltshed by the People's
transportation Agency, Peking (partially translated in JPRS 60262 Oct. 12, 1973).

sm United States-Ohfta Business Review, No. 2, vol. 1, March-April 1974, p. 10.
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the needs of six Chinese motor vehicle plants, at least four of which ap-
pear to be in the medium- to small-scale category.

In short, both the large-scale central plants and the smaller scale
provincial and municipal plants are major end-users of foreign tech-
nology. Their interest extends across the entire technology spectrum,
as demonstrated by the major products they import: critical mate-
rials that lie beyond China's present technical ability to produce
(super alloys, special steels, composite materials) ; high-performance
end products that are urgently needed for the priority tasks of the
Chinese economy (earthmoving and off-the-road vehicles for construc-
tion, drilling rigs and pipe for offshore oil exploration, dredges for
port development, modern trucks and jet airliners for transportation,
satellite ground stations for communication) - sophisticated equipment
obtained as one-of-a-kind or two-of-a-kind prototypes for copying;
a-nd, most important, imports of complete plants to boost output in key
industries (steel rolling, petrochemical and fertilizer production,
power generating, petroleum extracting, and coal mining). The PRC's
imports in all of these areas have increased significantly in the past
several years.

Rural Industry

Although technologically the least sophisticated, small-scale local
industries are constantly growing and proliferating. They are not
centrally planned or controlled, but rather are directed or coordinated
almost entirely at the level of the county. They generally fulfill three
conditions: they use raw materials which are locally available, they
manufacture locally, and their products are, in the main, distributed
locally. Their output, mostly nonstandardized and of low quality, is
principally aimed at serving the needs of agriculture within their
own regions. The small-scale plants located near big urban centers
are a major exception. They are more likely to be tied into the urban
industrial system. which may provide them with materials and with
markets for their products. Hence these suburban or exurban local
plants tend to be technically more advanced than the purely rural
units. Rural units, of which there may be as many as half a million,
fall basically into five closely complementary categories: energy (hy-
droelectric power and coal), cement, chemical fertilizers, iron and
steel, and machine building. Collectively, they now produce enough
to fill a large share of China's total agricultural needs. 2 2

These local industries derive their technological advances solely
from a trickle-down process of internal diffusion from higher to lower
economic-administrative levels-from province to county, county to
commune, commune to production brigade, et cetera, with each higher
level providing technical guidance, training, and equipment to the
lower levels. The diffusion process is aided by a local technology sys-
tem that includes a "mass scientific network" (an agricultural exten-
sion service), formalized local problem-solving groups, and "farm
machinery research institutes," which carry out trial manufacture
and popularization work.

22 According to published CIA estimates. small plants currently contribute more than
fi5 percent (by weight) of nitrogenous and 75 percent (bv weight) of phosohate fertilizers.
They also provide almost all of the simple agricultural tools and enough cement to meet
practically all local needs. (See China: Role of Small Plants in Economic Development.
Central Intelligence Agency, Research Aid, A [ER]74-60, May 1974, p. 1.)
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At a higher level. the diffusion process is often highly organized
and complex. For example, in 1970, Shanghai was assigned the task of
designing and producing reasonably efficient standardized packages of
equipment for small-scale rural synthetic ammonia production. It took
2 years, 10,000 people, a network of 400 plants in the Shanghai area,
and a tremendous coordination effort, to turn out enough machinery,
instruments, and gauges to furnish 300 sets of such equipment pack-
ages.23 By now, many other provinces have acquired this kind of
management-coordination technique. Rural industries are increas-
ingly drawn into the network to supply the simpler components.
These lower echelon industries have a strong incentive to upgrade
their technical competence. Greater proficiency enables them to mesh
with the production processes used at parallel and higher levels. and
thus to raise the acceptability and profitability of their output.

In rural industry, technology acquisition is entirely an internal
process. It encompasses rural mobilization, basic technical education,
and on-the-job development of skills. It is a process of diffusing tech-
nology vertically and horizontally and of engendering mass partici-
pation and mass initiative. Foreign technology has no significant role
to play in this process.

Looking at all three modes of industrial production in China, the
highly structured process of internal diffusion appears far more im-
portant as a source of technological advancement than the technology
acquired from abroad. Foreign-technology flows in only for industries
at the top half of the pyramid, to the most advanced plants and activi-
ties. Even there new equipment, processes, and techniques are often
used as much for training., education, and demonstration, as for in-
creasing output. Western visitors to Chinese factories frequently
comment on the astonishingly high labor/capital ratio, the large
number of seemingly redundant workers milling around the ma-
chinerv. While they recognize that this can be partly explained by
the relative labor abundance and consequently lo-w real wage costs
in the Chinese economy. they are often unaware that there is also a
large amount of in-plant training and "advanced experience sharing"
that is continually carried on. Evidently, the Chinese leadership is
willing to accept the cost of some temporary decrease in productivity,
some shortrun retardation of growth. in order to attain in the long run
the broader social goals of "mass participation" and "self-reliance."

IV. TECHNOLOGICAL ADVAN-CEMENT: FORMIS OF ACQuiSITION

To analyze more particularly the significance of the contribution
foreign technology makes., or could make, to Chinese development, we
shall consider separately three of the more significant forms of ac-
quisition: industrial exhibitions, procurement of "prototypes" for
learning and copying. and purchase of complete production plant and
process equipment.

Education by Exhibition

A seemingly popular, but little-publicized vehicle of technology
transfer to China is the industrial fair or technological exhibition.

3 See Jon Sigurdson. "Rural Industry and the Internal Transfer of Technology in
China" (paper presented at University of Sussex Workshop, June 1974), for an excellent
discussion of this experience.
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These seem popular, for almost every one of the more industrialized
countries of the world has held or is planning at least one such exhibi-
tion in China. But they receive little publicity. because each exhibition
is treated as only a minor commercial event in the country that stages
it. Accordingly, o- side of a narrow circle of China traders, there is
little appreciation of the scope of these exhibitions, or of the astuteness
with which the Chinese eploit the opportunities they offer.

Curiously, for the exhibiting countries, conducting industrial fairs
in China is not a particularly attractive proposition. The logistics
are formidable and require as long as 2 years' preparation. The cost,
both in money and executive time, are high-close to $2 million for the
1972 Canadian fair, $1.5 million for the 1973 British fair, and a similar
sum for the Australian display held in October 1974-and the commer-
cial rewards to the individual firms are usually negligible, limited for
the most part to discounted sales of the display models at the end of the
show. And yet, country after country is willing to make the trek, so
intense is the competition for export sales, so abiding the faith in the
existence of a "vast China market," and so tempting the opportunity
the exhibition offers to penetrate behind the Chinese trade corporations
and meet face-to-face the industrial end-user who makes the critical
purchase selections.

The striking record of technology exhibitions held in China in recent
years is shown in table 2. A few such exhibitions were held in the
1960's, until they -were stopped by the antiforeign campaign of the
Cultural Revolution.24 Since 1971, however, they have proliferated.
By the end of 1974, no less than 32 will have been held, with six more
planned for 1975.

While the table gives some impression of the variety of these exhi-
bitions, it does not reflect their highly advanced technological quality
or the fact that, largely in response to Chinese urgings, they are edu-
cational, rather than commercial in character. These aspects emerge
more clearly from the tabulation in appendix A, which provides a more
detailed description of the exhibitions held and planned.

Some highlights are worth noting:
The exhibitors tend to be the most prestigious and they show the latest and most

advanced technology the countries have to offer in fields of particular interest
to the Chinese, often including devices never demonstrated previously anywhere.

Some exhibits are shown in more than one city.
The exhibits typically feature hundreds of technical seminars and industrial

films, backed up by demonstrations and displays.
Great quantities of technical data and glossy catalogs, specially printed

in Chinese, are made freely available.
Visitors are selected by the Chinese, usually by invitation only, and appear

to be largely composed of highly qualified specialists from major manufacturing
and research centers.

-4 A Swedish exhibition that was about to open In early 1967 was canceled when the
ship carrying its exhibits was actually turned back when it steamed Into Shanghai Harbor.

51-174 0 - 75 - 45



TABLE 2.-FOREIGN INDUSTRIAL EXHIBITIONS IN CHINA, 1971-75

Exhibitions by year, type, exhibitor, and site
N a t i o n a l e x h i b i t i o n s S p e c i a l i z e d e x h i b i t i o n s E x h i b i t i o n s b y y e a r ,National exhibitions ~~~~~~~~~~Specialized exhibitions site, and somber

year Exhibitor Site Exhibitor and type of exhibition Site Site Number

1971 - Romania - Peking - Hungary:: Medical instruments, medicine - Peking - Peking-1972------e---omara--do -Japan Electronic measuring instruments -Tientin -Peking- 3weDen -do -Bulgaria: Medicine Peking Shanghai 6
ana a- do -Japan: Machine touts Peking-Shanghai -..---

Italyn----- ---------------- -do---- - - Japan: Construction machinery --- Tientsin -Peking and Shanghai I
Pxland: Construction and mining equipment, engines --- -Peking-1973-------United Kingdom_----Peking----------Nnrway: Gas turbines, industrial electronics--------------do--_------- Peking--------- SNetherlands----------do-East---Germany: Machine tools------------------Shanghai --------- Shanghai -1----

Japan: Electronic and medical equipment - -.. ing-
France Measuring and scientific instruments-do------ 001974-------Austria ------------ do----------Hungary: Electrical instruments-_----------------don--------Peing --France ------------ do----------Canada: Electronics, xcientific equipment-------------Shanghai --------- Shanghai -------- IMexico ------------ do --------- Switzerland. Machine touts, watches -Pkg--------------- 'Tientsin -------- - 2Australia -do- Denmark: Electronics, medical instruments -S-hangai -and-Peking Shenyang --Rumania-------- (I) Poland: Mining equipment-------------------Tientsin---------- Peking and Shanghai --- I
Japon: Agricultural machinery, fertilizers-:- ---------- Peking--------------------------
Japan: Printing and packaging -- --------------- Tientsin -------------------------East Germany: Agricultural machinery -- ------------ Shenyang.-------------------------1975 - Belgium-- Peking -United Kingdom: Mahie tools, scientific instruments- Shanghai --- Peking - - 5West Germany --------- do----------Hungary: 2 Machinery, vehicles ----------------- Peking ---------- Shanghai 1-------

Yugoslavia - do
Total ----- 38

X Not known. 2 Planned for 1975.
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In short, the exhibitions make the search for relevant foreign tech-
nology remarkably easy for the Chinese. They are treated, at virtually
no cost to themselves, to a perpetual high-level technical symposium,
in which executives of leading international firms act as teachers and
demonstrators, and Chinese technicians as students and referees. Just
how well they are able to absorb the lessons, and how sound their
purchase decisions are, is difficult to assess. Only a few things can
be learned from looking at a display model, hearing it described, and
reading a technical sales brochure. Buying the model for the purpose
of analysis and "reverse engineering" is obviously far more rewarding.
The industrial fairs offer good opportunities for purchasing such
models at bargain-basement prices, since exhibitors see selling them
as a foot in the door to the China trade and would also prefer to avoid
paying the return freight for their exhibits. But prototype copying has
its limitations.

Prototype Copying

The procurement of a wide variety of one- and two-of-a-kind proto-
types is a form of acquisition which the Chinese have developed into
something of an art form. In addition to purchasing display models at
trade fairs, the Chinese have opportunities to locate appropriate tech-
nology when their technical missions are taken on plant visits abroad.
In recent years, a great number of such missions have been roving the
world, similarly gathering free lessons in technology. In 9 months of
1973, no less than 53 Chinese technical teams visited Japan alone.2 5

Recorded instances of successful Chinese prototype copying, done
without any outside assistance, are legion. The Massey-Ferguson 35-
horsepower tractor is one of the earliest examples, and the Hasselblad
500 C/M camera one of the most recent. Copying need not, of course,
take the form of completely reproducing an item. The Chinese often
purchase a piece of modern equipment, such as a more advanced
Massey-Ferguson tractor, because of their interest in only one element,
for examp-le, an improved transmission, which they then proceed to
copy. Selective technical upgrading of this sort is apparently done
on a large scale.

But prototype copying also has serious limitations. First, the pro-
totype to be copied must be at the right level of sophistication-with
respect to design engirneering, fabricating skill, machining precision,
and materials applications-relative to the competence the Chinese
themselves have attained. If the item is too advanced, reverse engineer-
ing becomes too difficult. Even the relatively simple matter of hand-
fashioning or custom-building a single duplicate is arduous enough.
W;ithout access to the design and manufacturing data, the copier must
recreate the basic blueprints, the detailed engineering drawings, and,
most important, the materials specifications. Devising adequate mate-
rials specifications often requires sop)histicated metallurgical analysis,
testing, and experimentation. The followup problem is equally dif-
ficult-the level of fabricating technique attained by the copier may
not be adequate to duplicate the metal-casting. forming, shaping, join-
ing, and finishing operations renuired to achieve the necessary en-
durances, tolerances, and dimensional accuracies.

' China Trade Report, September 1973, No. 322.
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The task becomes even more trying when the objective is not merely
to fashion a single duplicate, but to achieve a series production run.
Large-scale production is ultimately the touchstone of manufacturing
efficiency. Hand-fashioning, custom-building, and batch-type produc-
tion are still typical of much industrial production in China, and given
the multisector nature of the Chinese economy-with modern, inter-
mediate, and primitive technologies existing side by side-these small-
scale, labor-intensive techniques will no doubt continue in use for many
years. But for the modern, capital-intensive sector, acquisition of effi-
cient, high-volume production methods and advanced management
technology is indispensable.

Moving into large-scale production imposes the additional require-
ment of design standardization to achieve perfect interchangeability
of parts and components; it also involves production tooling, plant
layout, materials, and work scheduling, and quality control. Again,
without assistance from the originator, the copier's task is formidable
and time consuming. The prototype reveals only what was produced;
it does not reveal how it was produced.

And that raises the second major limitation: when the copier has
finally succeeded in series-manufacturing the item, he has merely
demonstrated that, given time and effort, he can slavishly copy an
existing design. He has not significantly enhanced his ability to design
on his own. The prototype does not explain the rationale behind the
original designer's choices. Every major design feature of a complex,
modern piece of equipment is the outcome of a large number of engi-
neering compromises and tradeoffs, the results of stress calculations,
laboratory experiments, and functional tests. "Understanding" the
design to the point that the copier can ultimately improve upon it
means knowing why these compromises were made and how the
tradeoffs were arrived at. The copier cannot learn this from studying
the finished prototype. He must essentially retrace or reproduce the
original designer's calculations and investigations. This is relatively
easy if the copier is willing and able to obtain the original designer's
assistance-his data and his experience. But the Chinese have sys-
tematically rejected such assistance throughout the post-Soviet pe-
riod, rendering their problem far more difficult. Just how difficult
will depend largely on the level of design experience and production
know-hovw that the copier already possesses, i.e., the size of the tech-
nological gap that separates him from the originator.

The Chinese leaders are not unaware of these limitations. While they
have sanctioned copying on a considerable scale and will no doubt con-
tinue to do so, they warn that excessive reliance on this form of acqui-
sition would condemn China's technical level to permanent inferiority,
" * * * because others are cnt!lntinuously advancing * *. Purchas-
ing sample machines from others can only be for the purpose of increas-
ing our knowledge and knowing how others have taken their road.
We cannot open up a road for ourselves merely by copying from
others." 26 The Japanese are no doubt the past masters at finding the
right combination of copying the designs of others and originating
their own, and the groper evolutionary sequence in moving from one
to the other. The Chinese seem to suffer by comparison, having both
stronger ideological inhibitions against unrestricted copying and a
weaker thrust toward developing design originality.

3 Shen Hung, Kuang-ming Jih-pao, Apr. 8, 1965 (SCMP, No. 3441).
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Importation of Complete Plants

Some of China's shortcomings in design and management tech-
nology may be gradually eased by another form of technology import,
the turnkey production plant or comprehensive equipment package,
complete with the technical data and advisory assistance to set it up.
The Chinese resorted to this form of acquisition only on a modest scale
in the post-Soviet period of the 1960's. The idea then was to set up
such plants as models of ultramodern production technology which the
Chinese would subsequently attempt to replicate. For example, in 1963
the Chinese purchased a 175,000-ton per year urea plant from The
Netherlands. It was set up in Luchou (Szechwan) with Dutch tech-
nical assistance, with the express intention of having the Chinese build
a duplicate on the spot. They hoped that by such a model-plant copy-
ing process they would be able to build up their own modern fertilizer
production capacity to some 20 million tons within 10 years. The copy-
ing effort, however, turned out to be far more difficult technologically
than they had expected, and the Chinese never did succeed in building
a plant of anything like the capacity of the Luchou enterprise.

TABLE 3.-PRC PURCHASES OF COMPLETE PLANTS (CONTRACTS CONCLUDED JANUARY 1972 THROUGH MARCH 1975)

[Dollar amounts in millions of U.S. dollars]

By type of plant By country of origin

Number Estimated Share
Type of plant of units cost Country Cost (percent)

Iron and steel plants - - --- 635 Japan 1,190 45
Rolling mills -
Iron works I France -557 21

Power-generating plants -- - 303 West Germany -4- 05 15
Complete stations - 3- United States 208 8
Turbines and generators - ----- 46 ------ taly~ - ------- 103 4

Petroleum exploration and extraction - 127 Netherlands 90 4
plants.

Offshore drilling platforms 4- Union of Soviet 25 1
Oil rigs - 2- Socialist Republics.
Survey and supply vessels 33 -- United Kingdom 25 1

Petrochemical and syntheticfibre plants 900 Denmark -20 1
Intermediate product --- - 33 --- - Belgium --- 5 Negligible
Synthetic fiher --- ---------- 11 -- ----- Sweden ------- 4 Negliqible

Chemical fertilizer plants -- -- - i ---- 1 534 S-
Ammonia - -17 Total- 2, 632 100
Urea 15 --

Other plants-.. . . . .. . 133

Total -2, 632

Source: For details of sources and methods, see app. B, pp. 712-713.
' Excludes value of 41972 Japanese fertilizer plants for which no cost data are available; actual total, thus, may be some

$50,000,000 to $60,000,000 higher.

Because of difficulties encountered in the 1960's, and because of the
urgency of improving and expanding production in some key indus-
tries, the Chinese have shifted to a different strategy. They have now
begun to import not a scattering of model plants, but entire industrial
complexes, in some cases on a massive scale. Thus, since the Cultural
Revolution, and especially in the past 2 years, the Chinese have entered
an entirely new phase in their plant purchases. Table 3 gives an ap-
proximate breakdown of these purchases by type of plant and by coun-
try of origin. The purchases shown cover the period from January 1972
through March 1975 and represent contracts concluded, not plants,
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delivered. Actual deliveries will be spread over a period of several
years (in some cases as many as 4 years). Because the estimates are
based on incomplete and often contradictory press and trade publica-
tion reports, they must be treated with some reserve.2' Nevertheless, the
table provides a fair indication of the major thrust of the plant acqui-
sitions. They are centered on a few basic areas which are necessary for
China's growth and for feeding and clothing its people: the industrial
fundamentals of steel, power, and petroleum, and the all-important
petrochemical industry-chemical fertilizers for agriculture, man-
made fibers for the textile industry, and petroleum-based plastics for
numerous purposes. All of the plants to be delivered are ultramodern
and represent high-technology production equipment. In the few
branches of industry they affect, the plants will enable China to "leap
forward" in production efficiency and product quality.

The plant purchases, however, are not nearly broad enough. Many
other branches of industry are equally in need of a technology trans-
fusion, and appropriate plant acquisition could make a big differ-
ence. The automotive and aircraft industries are two cases in point.

In the automotive industry, China has only two reasonably large-
scale production plants-Changehun and Nanking. These two produce
at least two-thirds of the roughly 120,000 trucks China turns out an-
nually. But the models they produce are ancient. They are replicas of
the 30-year-old ZIS-150 and GAZ-51 models the Chinese inherited
from parent plants in Moscow and Gorki through Soviet technology
assistance in the midfifties. The Soviet models. in turn, were copies of
trucks that the United States had provided the Russians under lend-
lease in World War II. They are functional, of course, but grossly
deficient in productivity, maintainability, and durability. 28

Interestingly, among the large number-at least 3 dozen-of small-
scale provincial truck plants described earlier the most advanced are
able to manufacture trucks that are considerably more modern, with
overhead valve gasoline engines and with higher compression diesels.
However, these plants are amalgamations and mergers of small work-
shops or municipal repair shops, and thus cannot produce in significant
volume (i.e., volume larger than a few thousand trucks per year).

'The Chinese are keenly aware of their problem. They have been im-
porting trucks in large numbers and in a variety of models from more
than a dozen countries, but especially from France, Italy, Romania,
Germany, and Japan. In 1973, they imported a record 16,000 from
Japan alone, declining to a more normal 3,600 in 1974. This widely
scattered importation is very costly, and the great diversity of models
creates a nightmarish problem of maintenance, logistics, and spare
parts supply. Moreover, to meet its massive needs for transportation
and construcetion, China requires a milch larger fleet of more, Capacious
and efficient heavy vehicles. Importing a modern production plant
would offer a relatively quick solution. Indeed, the Chinese have at
various times been negotiating with Toyota for the possible pur-
chase of a $380 million integrated automotive plant, and with Volks-

R See nppendix B for a complete listing of Dlants nurchased.
5 These deficlencles are reflected both in the performance Indicators derived from Chinese

truck specifications (compression ratios. fuel consumption, ratios of weight to horsepower.
etc. ) and In the observations of Western automotive experts who have toured Chinese
plants.
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wagen for the acquisition of a plant to manufacture the VW Safari
Jeep. These acquisitions would constitute a tremendous jump in pro-
duction and management technologies for the Chinese-at least as
great as, if not greater than, the change in the Soviet automotive in-
dustry that followed the comparable Fiat-Togliatti plant transfer to
the Soviet Union a few years ago. But it is not at all clear that the
Chinese are as yet ready to make such comprehensive plant purchases
in the automotive industry. For the moment, they seem to be limiting
their purchases to specialized machinery and technology licenses that
will selectively improve their ability to manufacture major compo-
nents-such as roller and shell bearings, clutch and brake linings, fuel
pumps and injectors-<-iather than seeking to modernize their entire
'industry in a more dramatic way.

What the Chinese lack is not the ability to manufacture. They man-
age quite well with custom-building, hand-machining, and small-scale
batch-type production. What they have not mastered are the tech-
niques of modern continuous-flow production processes, precise auto-
mation technology, and other organizational aspects of management
technology. It is in these areas that package plant imports can be
most helpful. The imports carry with them not only novel production
systems and fabricating techniques, but also efficient plant layouts,
flow patterns, embodied production organizations, and implicit man-
agement systems.

The aircraft industry is a second example of the potential value of
such imports. In China, this industry is oriented almost entirely to-
ward military production, but has not enjoyed a very high priority
compared to certain other military industries. In the military sphere,
the Chinese leadership has concentrated for many years on a rather
narrow set of priorities.29 These priorities might be reduced, somewhat
too simply, to just three: nuclear weapons, rocket propulsion, and
electronics-all self-evidently related. This concentration has meant
that China was allowed to fall far behind in many other areas of mili-
tary production. Aero-engines are a good example. China worked hard
on airbreathing propulsion during the late 1950's and early 1960's,
but the higher priority rocket propulsion field subsequently drew
away some of the best scientists, engineers, and other scarce resources,
leaving aero-engine technology in a state of retarded development. As
a result, a big gap now separates China's aero-engine design and pro-
duction capabilities (exemplified by the mid-fifties generation turbo-
jets in their inherited, Soviet-designed fighters and medium bombers)
from the sophisticated current generation turbofans of Rolls-Royce,
Pratt & Whitney, and General Electric that power the major Western
aircraft. Western aeronautical experts report that the Chinese them-
selves judge their aero-engine technology to 'be at least 20 years behind
the West. Our own comparison of Chinese and Western turbine en-
gines, in terms of the most relevant performance criteria, tends to
support that judgment.30 Such a substantial gap cannot be overcome
by independent, incremental upgrading or by importing somne ad-
vanced engines as prototypes for copying.

23 The narrowness of this concentration was already apparent in the 1950's. It Is exem-
plified by the seven hiLhest-priority fields of research singled out among the 57 "Important
tasks" listed In the Twelve-Year Science Plan (1955-67) adopted In mid-1956: atomic
energy, semiconductors, electronics, computer science, automation, high-speed fluids, and
turbine pronulsion (Keiji Yamada. "The Development of Science and Teehnology In China:
1949-65," The Developing Fconomies, vol. 9. No. 4. December 1971. p. 518).

s0 See Hans Heymann, Jr., China's Approach to Technology Acquisition: Part I-The
Aircraft Industry, R-573-ARPA, The Rand Corporation, February 1975, pp. 57-61.
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As in the automotive industry, large advances can only come through
direct. technological assistance from abroad. Indeed, the Chinese have
been negotiating with Rolls-Royce (1971) Ltd. to acquire licenses for
unrestricted production rights for Rolls-Royce Spey engines, com-
plete with extensive technical assistance from Rolls-Royce engineers.
Acquiring that technology would in relatively short order bring the
Chinese 10 years forward into the more advanced turbofan era of
the early sixties. Accomplishing such a leap would require a con-
siderable Chinese domestic investment effort in training and facilities
and a gestation period of 2 or 3 years. Thus it would still leave the
Chinese at least a dozen years behind the most advanced turbofans
now operational in the West. Nevertheless, the practical consequences
of the 10-year jump would mean a significant advance for their future
aircraft performance. The relationship with Rolls-Royce, moreover,
could be developed into a longer-term association, encompassing pro-
gressively more advanced levels of technology. In this way, the mo-
mentum of the effort would continue beyond the initial jump, and
China's independent design and manufacturing capabilities would
grow apace. This, however, would require a continuation of the pres-
ent liberalizing trend in the Chinese leadership's interpretation of the
"self-reliance" principle.

V. PROBLEMS AND PROSPECTS

From what has been described, it should be clear that China's poten-
tial economic gains from foreign technology are large and that its
appetite for importing technology has grown considerably. Not only
has there been a great spurt in the numbers of these imports; almost
every day brings new reports of Chinese feelers, explorations, and con-
tract discussions over an ever-widening range of technologies and proc-
esses. In the first 8 months of 1974, China concluded contracts for
complete plants worth almost $750 million. Since that time, there
has been a visible slowdown in contract closings, which may simply
reflect a pause in the PRC's purchasing cycle, or some hesitation in
the face of the current international economic disarray. The pause,
however, is unlikely to be prolonged. The modernization drive is almost
bound to continue on its own momentum.

The typical Chinese enterprise remains small; coal, power, iron
and steel, machinery, and all forms of transportation equipment are
produced in relatively small-scale, only partially modernized units
whose output is uneven in quality. Now that the leadership has recog-
nized the economic efficiency of large-scale undertakings and is moving
seriously into advanced plant and equipment in some branches of
heavy industry, the expansion of other branches must inevitably
follow. Such a drastic change in the character of industrial production
cannot be undertaken from the country's own resources alone. China
must increasingly look abroad for assistance.

The task, however, is beset with problems. Three of these deserve
brief comment.

One is simply the problem of absorptive capacity-but used here
not in the usual sense of the ability fully to emplov labor, but in the
sense of the ability to absorb sophisticated capital. It is most criti-
cally a question of how to develop the higher echelons of skilled labor,
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design, and production engineers, technicians and supervisory person-
nel so essential to setting up and operating a modern plant. Many
thousands of these will shortly be needed, as the bulk of the recently
ordered plants come on stream in the next 3 years. 3' To assess the
extent of the deficiency here is not easy. It might be argued, for exam-
ple, that China experienced no serious problem of absorptive capacity
during the 1950's, when the rate of technology transfer (primarily
from the Soviet Union) was considerably larger in real terms than it is
now, and when China's technical manpower resources were far
smaller.32 In the 1950's, however, the Soviet transfer of plant and
equipment was accompanied by a vast transfer of human skills and
educational services, for which there is no parallel today. Moreover,
although China's policies of stressing industrial empiricism and mass
education are effective in proliferating lower and mid-level skills, they
are bound to affect the quality of advanced training. The conscious
emphasis, especially since the Cultural Revolution, on practical expe-
rience, on "learning by doing," closing unversities for several years,
and the proletarianizing reforms of tertiary education (reducing
admission standards, shorting the curriculum) could not help but
retard the development of a technical labor force with skills and edu-
cational standards comparable to those of the Western world. It takes
decades to develop such a force, and a present deficiency could well act
as a serious brake on China's rate of technological modernization.
There is no indication that the post-Cultural Revolution educational
reforms have begun to come to grips with this problem.33

A second problem that might constrain the expansion of China's
technology import drive is ability to pay-ability to expand exports
so as to earn the foreign exchange necessary to pay for imports. The
Chinese have kept a close watch on the rate of inflation in the world
market and adjusted their export prices sharply upward in 1973 to
take full advantage of the new market conditions. But though they
have greatly enlarged their range of exportable light industry manu-
factures, they are beset with materials shortages, capacity limitations,
and transportation bottlenecks which will limit the rate at which ex-
ports can be expanded. At the same time, they have begun to feel the
consequences of the world economic recession, in the form of a fall-
off in demand for China's most important exports, such as textiles and
light industrial products. Moreover, the relentless growth of China's
population, no matter how successfully restrained, will continue for
the foreseeable future, to require China to import large quantities of
cereals, fertilizers, and other food-related raw products, imposing a
persistent drain on its foreign exchange resources.34

In part, the Chinese have eased their problem by modifying their
long-standing conservative payments policies. They have been willing
to incur large trade deficits with some countries (notably a gaping
deficit with the United States), and cover these by surpluses achieved
with others (notably the less-developed countries of East Europe and

31 Some $800 million worth of plant are scheduled to be delivered during 1976. and some
$1 billion during 1977. (For details, see appendix B.)

32 Technical manpower In China Is estimated to have Increased from 2 million in 1952
to 7.3 million In 1971. See J. P. Emerson, "Administrative and Technical Manpower In the
PRc." International Population Reports, Series P-95, No. 72, April 1973, P. 37.

33 See Frederick C. Telwes. "Before and After the Cultural Revolution," The China Quar-
terly, April-May 1974, pp. 332ff.

3 For 1974, China appears to he suffering its first significant balance of payments deficit,
amounting to perhaps $700-$800 million.
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Asia). Also, they have been willing to accept "deferred payment" and
"progress payment" terms, governmentally subsidized credit, and other
schemes for low-interest borrow ing.3 5 They have been receiving every
encouragement in this direction from the international financial com-
munity, especially from the Japanese. The latter have, for example,
provided China with a large trade credit by opening a yuan account
in the Bank of Japan and allowing China's yuan reserves to build
up to as much as $1 billion, while hqilding down Japan's yen reserves
in the Bank of China to less than $50 million.

In the longer run, however, China's export earnings will have to
grow substantially if its imports are to continue to expand. A dramatic
solution seems to be in sight: China's petroleum resources may well
turn out to be the key to China's hard currency earning problem.

Thanks to an auspicious, if not prescient, energy investment policy
that has for many years favored oil over coal, China finds itself now
in the enviable position of being able to expand petroleum production
drastically. Its vast proven onshore reserves have enabled China to
increase the value of its exportable crude oil surpluses tenfold between
1973 and 1974 and to hold out the prospect to Japan of being able to
supply it with 50 million tons of liquid fuel by 1980. At anything like
current oil prices, that kind of export bonanza would surely avoid any
foreseeable foreign exchange earning crunch. At the same time, it
implies a rate of expansion of output that may not be achievable with-
out assistance from abroad. The Chinese have demonstrated a remark-
able ability to develop their onshore fields on thei- own, but a tripling
or quadrupling of output over the next 6 years, as is apparently in-
tended, would require not only very large quantities of high technology
for exploration, extraction, and refining, but also a huge investment
in transportation, including pipelines, barges, tankers, harbor im-
provements, and offshore loading facilities. The transportation prob-
lem could be eased if the Chinese shifted to offshore drilling, but this
would require even more complex technology, and -would almost cer-
tainly necessitate heavy resort to foreign expertise. There is an obvious
circularity here: to expand technology imports, China must increase
its exports: to expand exports, China must increase its technology
imports.

A solution would be for China to enter into joint ventures or con-
tingent service contracts with international petroleum exploration
and drilling firms. The Chinese, however, have repeatedly and flrmly
rejected such a course. They evidently recognize that this would aggra-
vate the third problem-the need for the Chinese to preserve at least
something of their self-image of self-reliance.

A concluding word about this third problem:
To some Chinese, the intrusion of foreign influences must loom once

again as a threat. With large-scale influxes of Western visitors, greater
exposure of Chinese technicians and functionaries to capitalist ways
abroad, reacceptance of the relevance of foreign expertise and tech-
nology to Chinese development, and the noticeable revival of the
pragmatic Liuist line, the Maoists must be deeply disquieted as they
seek to preserve the purity of the revolution. In the tradeoff between

A More than half of the plant purchases to date have been made on "deferred-payment"
terms-typically a 20 percent down payment with the balance being paid off in semiannual
payments over a 5-year period after the plant Is completed; a 6-percent per annum interest
charge Is included In the purchase price.
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ideologic and technologic, the trend of the last 2 years has been a steady
and highly visible drift away from self-reliance and past policies of
avoiding dependence, toward a more open, flexible relationship with
the outside world. The Maoists can see this only as a threat of back-
sliding into revisionism.

The recent anti-Confucius-Lin Piao campaign is a reminder that
the "struggle between the two lines" continues; and our earliest chart
(see fig. 1 above) tells us that trends in technology policy can be
reversed. For the moment, the xenophobic aspect of the campaign, the
criticism of foreign things, has died down, and the emphasis is on
party unity rather than on mass agitation. The existing policy seems
firmly established, and current indications are that it will not be
reversed. But who can be sure? The leadership must no doubt tread
gingerly and avoid pushing the liberalizing trend too fast, lest what
has been an educational campaign of purification turn into a purgative
one. In shaping future technology policy, the leadership must view
this danger both as a dilemma and a constraint.



APPENDIX A
FOREIGN INDUSTRIAL EXHIBITIONS IN CHINA, 1971-MARCH 1975

jBy country, date, type, and location]

Country, date (Number Percent of Number
of days) National or specialized Products and equipment exhibited Location display sold Attendance of firm

Austria: March-April 1974 (14) ---- National Industrial: Steel electrical machinery, and chemicals. Austrian Peking - -120,000
technicians held seminars attended by hundreds of Chinese
technicians. (Largest Austrian exhibition ever held abroad.)

Australia: October 1974 (13) -- do ---- Agricultural implements and methods, pedigreed livestock - do 170, 000
($325,000 worth given to PRC); communications and transport
equipment (including full-scale mockup of Nomad aircraft);
mining equipment and development. Industrial raw materials,
banking services. Equipment worth $2,000,000 was on display.
Firms presented technical papers with lectures by experts in
specific fields, discussion groups with Chinese engineers/
technicans, seminars and technical firms. Estimated cost:
$1,500,000 (largest and most complex Australian exhibition
ever staged abroad).

Argentina: 1975 (blaneed)- -odo - - - -do--------------
Belgium: Spring 1975 (planned) do - - - - -do ------------------------------
Bulgaria: February 1972 (8)------ Specialized ---- Medicine do
Canada:

August-September 1972 (14) National ---- Farm machinery, aircraft, electrical equipmentl heavy transport - do 250, 000
(Caterpillar-Gracil truck for work on rough terrain), model of
Canadair CL-215 (firefighting aircraft), chemicals, forestry
products, pharmaceuticals, mining equipment, logging ma-
chinery. 300 technical presentations given. Estimated cost: $2,-
000,000.

April 1974 (11) Specialized ---- Electronic systems, components, and special devices, geophysical Shanghai (Ist major 30-60 2 40, 000
instruments, medical equipment, communications, laboratory trade fair held by
and scientific instruments. All equipment highly sophisticated. Western nation outside
(Sophistifation of products allegedly eliminated danger of pat- Peking).
ent infringement, making copying extremely time-consuming-
by time equipment could be copied newer models would be
developed.) 93 seminars held on geophysics, medical and elec-
tronic instruments, industrial communications and aircraft elec-
tronics. Qualified end-users from all over China are believed to
have attended seminars.

Denmark:
March 1972 (17) - - National -- Electronic instruments, food-processing equipment, machine tools, Peking -75-80 100, 000

marine equipment (vessels and diesel engines), textile ma-
chinery, chemicals (insecticide and fertilizers), foundry equip-
ment, cementmaking machinery.

74

100

206

36

50

-Kg



August 1974 (10) -Specialized -Electronics. High-ranking CCPIT and Chinese electronic industry Shanghai 3100 (2) 10
officials attended.

September 1974 (10)- do Medical instruments Peking ---------------------------
East Germany:

June 1973 (10)-doMachine tnoln -__-- Shanghai ---- 30, 000
1974 -- - do Agricultural machinery - - -- Shenyang --

1975 (planned) - do-
France:

November-Decemberl972(15) National -Scientific and technical: aeronautics, electronics, metallurgy, and Peking 50,000
medical science.

October 1973 (11) - Specialized -Scientiic instruments (nuclear, radio-controlled measuring equip- Peking -- 20,000 29
ment, analytical instrumentation).

May-June 1974 (16) National - - - Industrial: equipment for mining, aerospatial, and medical re do -- 4 50-60 200, 000 270
search, chemical and petrochemical industries, road transport,
electronic data-processing equipment, chemicals, engineering
and electrical equipment, transportation, public works and
medical systems. Discussioes held between Chinese and French
technicians on 148 technicai subjects.

Hungary:
August 1971 (7) - - Specialized - - Medical instruments and medicine - - do
August 1972 (11) -do Machinery and motor vehicles- Tientsin-
April 1974 (9) -do --- Electrical lamps and instruments, thermal containers, enameling Peking-

equipment.
1975 (planned) -do --- Machinery-- do---- 2

Italy: October 1972 (13) National - - - Industrial: machine tools for woodwork, metalwork; plastic- do - -200,000 290
products; electromedical, scientific, and precision instruments;
public and industrial transport. 60 technical conferences held,
40 scientific and technical films shown.

Japan:
January 1972 (16) -- Specialized -- Precision electronic measuring instruments -- Tientsin - - - - 13
March 1972 (13) - do- - Machine tools-Shanghai ------- ---- 13
April 1972 (14) -do - - - Construction machinery. 130 technical seminars held -Tientsin 35,000 8
June-July 1973 (15) -- ------ do --------- - Automatic, electronic, and medical equipment, computers, in- Peking -------- --------- 100,000 -------

dustrial robots, color tenevision broadcasting systems. (28 items
on display were on COCOM embargo list but were displayed
with COCOM approval: Japan sought COCOM approval for
planned sale of these.)

November 1974 - - -do Agricultural machinery and fertilizer. Forestry products, livestock do - - - -200
fisheries, food processing, scientific research and engineering
equipment. Sponsored by Japan Association for Promotion of
International Trade.

Do National --- Printing and packaging. Demonstration of latest Japanese proc Tientsin - - - -100
eoses.

November 197 '(planned)-- National, specialized - Industrial technology: this exhibition intended as showcase for Peking - - -400-500
most advanced Japanese technology; laser systems, electronic
medical equipment, and advanced electronic computers. Teams
of engineers and technicians to discuss technical subjects with
Chinese experts from all over China. Over 600 exhibits (100
government 500 commercial). Exhibition to include history of
cultural exchanges between China and Japan during last 2,000
years. Sponsored jointly by Jetro and Japanese Government.

See footnotes af end of table, p. 711.



FOREIGN INDUSTRIAL EXHIBITIONS IN CHINA, 1971-MARCH 1975-Continued

IBy country, date, type, and locationn

Country, date (Number 
Percent of Numberof days) National or specialized Products and equipment exhibited Location display sold Attendance of firms

Mexico: September 1974(17) National -General economic and trade exhibition. Display of minerals, teax- do--75
tiles, foodstuffs, cotton, grain, iron and steel ingots, petro-
chemical products, plastics, transport machinery, optical
inst rumeants.Netherlands: November-Decem- do -Indusfrial fechnology: models of water conservation projects - do -60, 000her 1973 (13). port constroction, shipbuilding and repair, electrosic instru-
ments, medical apparatus, products of chemical machinebuild-
ing food-packing industries. Chinese and Dutch discussed 50technicat topics.Norway: March 1973 (5) -- Specialized(singlefirm) Exhibition-seminar by state-owned Kongsberg Vapenfabrikk - do - 100 (9)(gas-turbine and industrial electronics manufacturer). Antici-
pated that PRC will manufacture firm's gas turbines andelectronic equipment under license. Extensive discussions ontechnical problems between Chinese and Norwegian engineers.Poland:

December 1974 (14) --- - Specialized -Building and mining machinery, engines (compression-ignition)- do - -50, 000heavy duty excavators, 35-ton crane, tractors, aircraft models,aircraft and automobile engines, models of complete plants.September 1974 (16) - ----- -- o---------Mining machinery and electrical equipment, motor vehicles and Tientain-------- --------- 30, 000 -------Romania: electronically controlled machines, Specialists gave lectures.
October 1971 (14).-------National ---------- Idustrial: artisan products, machine toots, precision instruments, Peking----------------- 400, 000 -------vehicles, agricultural equipment, and petrochemical industryplant.

Sweden: April 1972 I-- -do strial: motlr vehicles, mining equipment, optical instru- Peking-200, 000 141
Switzerland: meats, medical apparatus.

August 1974 (12) -Specialized -Machine tools, watches, precision equipment, textile and printing ---- do-200
machinery, chemicals, electrical and heavy machinery. Extensive
meetings with Swiss Government and commercial representa-
tives on finance, oil exploration, ship building, steel mills.

United Kingdom: Chinese requested detailed blueprints of machinery on display.
March-April 1973 (13) - National -Industrial machinery and technology; avionics; instrumentation- do-60-70 200,000 346(flow and level measurement metering and analytical instru-

mentation for lab and industrial uses, flight deck instruments,
etc.); machine tools; semiconductors; computers (for use in



March 1975 (10) - Specialized

West Germany:
September 1975 (14)- National

Yugoslavia:
December 1971 (15) -do

Concorde project and Trident aircraft, civil engineering prob-
lems, planning and scheduling large projects with controlled
systems, electronic components for control systems); telecom-
munications (television equiment and systems); petrochemical
and agricultural chemical production; model of integrated
rolling mill; plant for steel, nonferrous industries; petroleum
refineries, power generation; advanced electronics and.airport
electrification; diesel engines; nuclear components to radar
systems; mir ng equipment; equipment for underground civil
engineering construction (e.g., tunnel.boring).

Focus of the exhibition was on new British industrial production
and technology (many of the products/systems had never been
displayed before). British conducted a program of 227 lectures
and 63 industrial films (backed up by demonstrations and tech-
nical displays). Estimated cost: $2,500 000 This exhibition had
been preceded in December 1972 by a 24-menmber trade mission
to Peking which delivered 35 technical lectures of 3 hours each
to several hundred technicians and engineers from all over
China in the fields ot aerospace, color television, xerography,
chemicals, machine tools, pharmaceuticals, etc. Chinese ad-
vised British what they wished to see at the 1973 exhibit.

Follow-up to 1973 exhibition with amplification of sectors which Shanghai - 60
had aroused particular interest. Exhibition replete with range
of sophisticated machine tools, numerical control systems used
in milling, drilling, and cutting of metals, tube-sealing instru-
meets which enabe remote-control welding repairs to be made
in thermal and nuclear boilers (this equipment also has uses in
offshore oil drilling), marine survey equipment, medical and
clinical instruments, electronic testing equipment. 300 company
representatives took part in discussions, seminars, lectures and
technical film presentations of their products.

Industrial -Peking

Industrial. Yugoslavs were able to meet 1,000 Chinese experts - do -200,000 200
from various ministries and industries.

I First Danish exhibition in PRC was organized by a grasp of private electroi con pane i1965, Note: On Chinese side, exhibitions are handled by the Department of Foreign Exhibitions of the

followed by a government-sponsored industrial display in 1967. Denmark was la ign country China Council for Promotian of International Trade (CCPIT). Foreign sponsorshipmay involve trading
ta stage an exhibition before Cultural Revolution ahd first one to do ss after it. campnies, industry associations, government agencies, e.g., Japan External Trade Organizations

I Invitatian only. (JETRO), Association for Promotion of International Trade-Japan (JITPA), Danish Department of
I Estimated. trade and Industry, Swedish Export Association, Canadian Department of Trade, Industry and
'Includes IRIS-60 computer and all data processing equipment. Commerce, Italian Ministry of Foreign Trade, Sino-British Trade CAusacil, British Department of

500 seminars; 2,300 displayn.s. Trade and Industry, Austrian Federal Chamber of Commerce, Australian Department of Overseas
For a more detailed listing of firms and technological equipment displayed at 1974 exhibition, see Trade, National Federation of Electronic Industry (France), etc.

"China Trade and Economic Newsletter," March 1973. Soerces: "China Trade Report," 1971-75; "Boniness Asia," 1973-75; "Asia Research Betletin,"
1971-75; "China Trade & Economic Newsletter," 1973-75; "U.S.-China Boxiness Review," 1974-75

S4
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APPENDIX B
INDUSTRIAL PLANTS AND MAJOR COMPONENTS PURCHASED BY THE PRC,

1963-SEPTEMBER 1974*

The table that follows attempts to provide as complete and accurate a compila-
tion of industrial plant purchases by the PRC over the past dozen years as the
available data permit. The compilation is arrayed by principal industry-group
(iron and steel; power generating; petroleum exploration and extraction; petro-
leum refining, petrochemical, and synthetic fiber; chemical fertilizer; and other).
Within each industry group, plant purchases are listed in chronological order by
date of contract. Plants still under negotiation by September 1974 are listed in
order of reported date of opening of negotiation.

Deciding which major purchases the category of "complete plants" should
include or exclude was not easy. Basically, a restrictive definition was adopted:
only purchases that covered an entire, integral manufacturing or production
process or a complex of such processes were included. That meant excluding some
quite large purchases of sets of equipment-in particular, $132 million worth of
coal and ore mining equipment and $100 million worth of dredgers purchased by
the Chinese during 1972 and 1973. While these must certainly be considered
"productive plant," they seem to fall far short of being "complete plants." Two
exceptions, however, were made: (1) sets of turbo-generators were included, even
though they were not complete power generating plants, on the grounds that the
turbo-generator represents quite obviously the technological heart of the power
station; and (2) petroleum exploration and extraction equipment (offshore drill-
ing platforms, oil rig supply vessels, survey craft, etc.), on the grounds that they
constitute large and highly significant capital acquisitions in an industry that is
currently of exceptional interest.

It should be noted that the data for the table were culled from a great variety
of sources (see listing below) ; not all have a good track record of reliability, and
they often feed on one another. Since the ultimate source of most of the infor-
mation on these plant sales is the selling enterprise, and since these enterprises
have understandable proprietary interests in protecting this information, or even
in disassembling, independent verification is most difficult. In spite of considerable
effort to reconcile discrepancies, eliminate duplication, and confirm claims, some
questions of fact and interpretation remain unresolved.

An attempt was made to obtain consistent plant capacity figures. In the chem-
ical fertilizer grouping, the capacity ratings are stated in metric tons per year
(MT/yr). For the large plants purchased in the 1970s. these annual capacities
are derived from an average daily output for (1) ammonia plants, of 1000 MT,
and (2) urea plants, of 1600 MT, multiplied by 330 operating days per year.
This is based on U.S. experience. If, under Chinese conditions, the plants should
experience more days of down-time, the annual capacity would be correspondingly
reduced. For the three urea plants in the 1974 Heurtey complex, the daily output
rating is 1740 MT, rather than the 1600 MT for the other urea plants. The chemical
fertilizer plants purchased in the 1960s, of course, have lower capacity ratings,
since the technology of that period was less advanced.

The cost figures are probably subject to the largest margin of error, since it is
not always clear to what extent royalty payments and license fees for technology
are included, whether interest charges are fully reflected, what foreign exchange
conversion rates should apply, and so forth. The conversion rates used were taken
from the FAO Trade Yearbook' volumes for the years through 1972, and reflect
average rates of exchange for the floating exchange rate period of 1973-1974.

Following is a list of the principal sources used:
1. Asia Research Bulletin
2. Aviation Week & Space Technology
3. Business Asia
4. Business International
5. Business Week
6. China News Analysis

*The author Is Indebted to Jeanette Koch of The Rand Corporation for her painstaking
compilation of the data and development of the format for this table. Valuable contributions
to this effort were provided by Kim Morrissey of Rand. The author Is grateful also to
William Clark of the Bureau of East-West Trade, U.S. Department of Commerce, for
advice on technical interpretation of the plant data, particularly in the petrochemical
Industry group.
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7. China Trade Report
8. China Trade and Economic Newsletter
9. Christian Science Monitor

10. Current Background, American Consulate General, Hong Kong
11. Current Scene, The Green Pagoda Press, Ltd. (for United States Information

Service, Hong Kong)
12. Economic Profile bf Mainland China, Vols. 1 and 2, February 1967. Study

prepared for Joint Economic Committee, U.S. Congress.
13. Electronic News
14. Far.Eastern Economic Review
15. Far East-Trade & Development
16: Japan Economic Journal
17. -JETRO China Newsletter
18. PRC Daily Report, Foreign Broadcast Information Service (FBIS)
19. PRC: International Trade lHandbook, Research Aid A-73-29, Central Intelli-

- gence Agency, October 1973
20. Ta Kung Pao
21. The New York Times
22.. The Washington Post
23. Trade Yearbook, Vols. 19 (1965) and 25. (1971). Food and Agricultural Orga-

-nization of the United Nations (FAO) ,-Roime
.24. Trinslations on People's Republic of China, U.S. Joint Publication Research

Service (JPRS), Washington, D.C.
25- U.S.-ChinaBusiness Review-,National Council for US.SChinawTrade; Washing-

ton, D.C.
26. V.Vneshiaia torgovlia' USSR, Statistichestkii obzor (Foreign-Trade of the

USSR, Statistical Survey) 'for.1972 and 1973,. Moscow, 1973 and -1974.



TABLE B-1.-IRON AND STEEL PLANTS

Value(millionPlant profile Country and firm Contract signed Delivery period US$) Remarks

Cold-rolling mill(specialsteel)capacily West Germany Schloemann AG, US 1965-Early 1966NA 10,000,000 (subsidiary of Gutehof-
fnungshutte AV).

France, Sino-France
Steel mill (Linz-Donau)--Capacity: Austria VOEST ----------- 1965 ------- _1966-68 ------

650,000 MT/yr raw steel; location:
Taiyuan (Shansi) iron and steel
industrial park.

Pipe and tube-drawing plant-ca Italy - -1965
pacity: NA.

Seamless steel tube plant-capacity: Italy, Innocenti - -September 1965N A.
Wire-drawing plant-capacity: NA. Japan 1965
Steel tube plant-capacity: 40,000 United Kingdom: Lowey Engineering, 1967-1968

MT/yr. Ltd. US$6,000,000 (in cooperation
with Mannesman of West Geimany).

Iron works-capacity: NA - Japan: Hitachi Engineering -1972
Small steel mill-capacity: NA ----- Japan: Sumitomo Metal------- 1972------------------
Steel-rolling mill-capacity: NA - West Germany: Demag AG -1972-------------------
Steel complex-Capacity: 4,000,000 West Germany: Mannesman AG

MT/yr. Thyssen.
Iron and steel complex-Location: West Germany: Demag AG; Schloe- March 1974 - 1976-77

Wuhan (Cold-rolled steel sheet, mann AG; Siemag Siegener Ma-
strip and finishing department. schinenbau GmbH; ACEC (Belgian
Cold strip mill with facilities for sub. of Westinghouse Electric);
tinning, silicon steel and possibly Aligemeine Elektrizitdts-Gesell-
galvanized sheet. Tinning plant schaften AEG-Telefunken; Au-

17.0

12.0 Negotiations began in 1963. VOEST is originator of basic
oxygen furance (BOF). Plant was assembled by Chinese;
West German engineers and Austrian technicians partici-
pated in supervising assembly. 2 55-ton oxygen furnaces

3. 0 reported put into operation in 1969.

3.2 Payment: 10 percent down; balance on completion.

5.0
11.0 Lowey canceled contract reportedly under pressure from

United States, but Mannesman shipped plant and equipment
in 1968.

-------- It is not clear whether this is an iron foundry or blast furnaces
for making pig iron.

5.24 This may be a continuous-casting plant.
80. 0

408. 0 Under negotiation as of January 1974.

198.0 Terms: All cash. PRC to transfer 90 percent of purchase price
in DM to Deustche Bank/Duisburg. From this, 10 percent
down payment to be released initially; another 10 percent
instalment after 9-10 months; remaining 70 percent stag-
gered over 13th through 33d month. Final 10 percent to be
released in 2 5 percent instalments. First instalment after



probably supplied under Nippon just Thyssen-HUtte AG 7Risseldtein
contract.) (See next item.) AG; Brown, Boverie & Cie AG (sib

of Brown: Boverie, & Cie (Switz.);
DSD, Dillinger Stahlbau GmbH;
Gewerkschaft Kermachemie; Hoch-
tief AG fUr Hoch- und Tiefbauten
Vorm. Gebr. Heltmanna Otto Woai
AG Maschinenfabrik1 Sack GmbH;
Siemens AG Waagner-Biro AG
(Austrian sub of Osterreichische
L-nderbank AG), Ed. Zublin AG,
Biuuntbrnehmung. .t

Hot-rolled steel-sheet and strip Mill Japan: Nippon Steel Mitsubishi heavy
department, 1 hot-strip mill-Ca- Ind.; Ishikawajima-Harima Heavy
pacity: 3,000,000- MT/yr, Contract Ind. (IHI); Toshiba; Hitachi; Mit-
includes silicon steel-sheet mill (ca- subishi Electric (plus 10 other Jap-
pacity: 70,000 MT/yr) and tinning anese firms).
plant (capacity: 100,000 MT/yr)
probably for cold strip mill depart-
ment.

Surface water recirculation and dis-
posal plant-Transformers, !Desul-
furization.plant for coke oven gas,
Related, steel construction materials
and pipe.

Continuous casting mill-Capacity:
1,500,000 MT/yr alloyed and unal-
loyed steel (includes 3 ingot slab
casting machines of circular arch
construction type).

Japan: Kurita Water Industries; Chi-
yoda Chemical Engineering and
Construction.

West Germany: Demag AG; Mannes-
man (DUsseldorf); Switzerland: Con-
Cast (Zurich).

May-June 1974 ------ 1975-77 ------------

October 1974.

October 1974 1977

performance tests concluded and material guarantees
verified in 1977. Final instalment no later than March 1979.

Training: Germans to train 170,tichnicians in West Germany
and other European steel plants. 230 German specialists to
be sent to Wuhan. Total steel complex (including Nippon
contract below) will reportedly add 25 percent to Chinese
rolled steel capacity. Negotiations between Chinese &
Demag, Siemag; & Schloemann for large-scale steel-rolling
mill date to 1966, but were broken off in 1968 reportedly
under U.S. pressure.

228.5 Contract denominated and payable in yen (previous contracts
have been denominated and payable in yuan), and includes
$15,600;000 worth of technology.

Terms: 10 percent deposit;.20 percent to be paid on shipment
aid 10 percent when trial operations commence; remaining
60 percent reportedly to be paid under a.deferred-payments
*rrangement.

Training: About 350 Japanese experts will live near site during
construction and startup period, over 200 Chinese technicians
will be trained at 3 major Nippon Steel plants at Oita, Kim-
* tsu, and Hirohata . .

65.0 This plant and equipment is for above Nippon Steel mill; total
value of contract is reported to be $100,000,000 (of which
$65,000,000 has been obligated). Drainage disposal system is
estimated at $32,500,000. Terms: Assumed to be the same
as for the Nip on Steel mill.

58.0 Part of the m or integrated steel complex being built at
Wuhan. Terms: Progress payments.



TABLE B-2.-POWERPLANTS

Plant profile Country and firm Contract signed Delivery period

Thermal electric powerplant-I steam Japan: Mitsubishi Electric; Hitachi Early 1972 -- - - -
turbine, I thermal generator, I Engineering; Toshiba.
oxygen generator.

Thermal electric power plant(s) Total U.S.S.R - - - 1972 -1972
capacity: 300 MW, 4 steam turbo-
generators.

Thermal generator(1)-Capacity: NA.. Italy: Gruppo Industrie; Electromech- 1972-
nichi per Impianti all' Estero(GIE).

Gas turbine generators (5)-Capacity United Kingdom: John Brown Engi- June 1972.------1972 (2d half)----
(each): 25 MW, (Model PG 5331), neering, Ltd.
Ancillary equipment.

Hydroelectric powerplant-Capacity: Sweden: Karlstade Mekaniska (Verk- July 1972. . June 1973 (in opera-
NA, 3 complete generating setn. staeder & ASEA). tion 1st halt

1974).
Thermal electric powerplant-Total Japan: Hitachi Engineering.------August 1972 ----- April 1974, for

capacity: 250 MW, 2 steam turbines equipment.
(125 MW each), 2 generators, elec-
trical control gear, high pressure
water supply pump, valves and other
auxiliary equipment (except boilers).

Hydroelectric powerplants (2)-Capac- France: Alsthom Cownpagnie (Francais- December 1972 1974-75 .
ity (each): 75 MW, 2 turbines. Thomson-Houston- Hotchkiss-Brandt

SA); and Ste Creusot-Loire (Schnei-
der SA).

Thermal electric powerplant(s>-Ca- U.S.S.R - 1972 -1973
pcity (each): 70 MW, 7 steam
turbo-generators.

Value (million
US$) Remarks

13. 0

8.2

1.7

8.4

It is not clear what equipment was involved in contract.

Cash payment. Sets to be modified for use in China; river
water to be used for lube oil cooling.

4.0

30.0 Quoted in yuan; cash Dayment in sterling. This is first plant of
its kind Japan has exported to PRC, also biggest industrial
plant exported under Japanese/Chinese Memorandum
Trade Program. In 1972 it was reported that plant would be
largest of its type in China; it will go into operation spring
1975.

10. 0

16.38



Power-generating plant-Capacity: Switzerland -1972-73
NA.

Thermal electric powerplant (Coal- Japan: Hitachi Engineering -September 1973 ----- 1974-75 72.0 Financing: Japanese Eximbank. 10 percent down payment (on
burning)-Total capacity: 500 MW, signing at cnntract); 15 percent at time of shipment; S per-
2 steam turbines (250 MW each). 2 . cent on completion of guarantee period (or 28 months after
generators, electrical control gear shipment); balance (70 percent) in 10 instalments at 6
bigh pressure water supply pumps, percent over 5.5-year period.
valves, piping and other equipment
(escept boilers)

Gas turbine generators (5-Capacity United Kingdom: John Brown Engineer- 1973 (tall) - -8.2
(each): 25 MW. Modifications include ing, Ltd.
river water for lube oil cooling and a
rearrangement of exhaust system.

Thermal electric power plant-Capac- Belgium: Ateliers de Construction .?73 -1975 -5.0
ity: NA, 3 gas turbines, 3 electric Electrique de Charleroi (ACEC)
generators. (generators).

Thermal electric powerplant (oil-
fired)-Total capacity: 650 MW, 2
turbogenerators (325 MW each).

Thermal electric powerplant (coal-
fired)-Total capacity: 300 MW, in-
cludes single valve steam generator,
heated with soft coal and auxiliary
machinery.

Turbo-alternators (3)-Capacity (each):
100 MW.

Canada Westinghouse (turbines)
Italy: Gruppo Industrie Electromech- March 1973 -86.2 Terms: 5 years at 6 percent.

nichi per Impianti all'Estero (GIE).

France: Compagnie Electro-mechani- May 1974 - 1976 (operational)- 40.0 Includes equipment, technology and advisory personnel for in-
que; Switzerland Brown Boverie stalling od setting plant in operation. CEM is responsible
Group Gebrueder/Sulzer Aktien- for technical and commercial side of power station, Sulzer
gesellschaft (Winterthur). for boiler supplies and engineering.

Czechoslovakia: Skoda export - 1972-73 -April 1974- Machine tested in presence Chinese engineers before shipment _
(to Nanking).



TABLE B-3.-PETROLEUM EXPLORATION AND EXTRACTION PLANTS

Value (millionPlant profile Country and firm Contract signed Delivery period USS) Remarks

Oil-drilling equipment-Capacity: NA_- France-- - 1965 - - - -4.86Offshore drilling plattorms-Capacity: Japan: Nippon Kaiyo K~ussaku; Japan September 1972. --- March 1973 ----- 9. 8400 tons, second-hand barge Fuji, Offshore Drilling Co. (Mitsubishi).tenders, and parts, Wor ship
Kuroshio.

Offshore drilling platform-No. 2 Japan: Mitsubishi Heavy Industries -- December 1973--- 1975 - - - 22.6 Operable up to 20 meters deep. For development of oilfield onHfakuryu (heavy duty). 
continental shelf, Yellow Sea to South China Sea.Offshore drilling platforms (2) - Japan: Japan Oil Development Corp. 1973(7) - - 1973 -41.0 Reported as oil drilling and exploration ships.

Oil rig/supply and towing vessels (8)- Denmark: Weco Shipping, Aarhus Late 1973. 1974-75 20.0 Vessel can service up to 10 rigs. Reportedly for use in Pohai
(160 feet long). Flydedlok A/S. Gulf.Oil rig supply vessels (5) -Japan: Mitsui Shipbuilding & Engi -- - - - Under negotiation.

Su ply boats (Diesel) (5)-Capacity Japan: itachi Shipbuilding & Engi- September 1973 - -10.0 For-m-intenance and repair of port facilities and for developing
each): 660 tons, snoring, 

offshore sit; will he fitted with rescue & firefighting equip-
ment.Tugboats (2)-Capacity (each): 9,000 - -December 1973 --- 1975 16.7hp; capacity (pulling): 82 toss.Undersea survey craft (2) and 500-ton Japan:SumitomoShoji, Ocean Systems - - - --------------------------- Under negotiation.survey ship. (Japan), Niigata Engineering.

Supply boats (8) for offshore drilling. Denmark: Weco Shipping 1974Data processing center-2 Control Data France: Compahnie Gfnlrale de 6e o September 1974- - - 7.0 For coordination of development of China's -ilfields. Applica-cyer 172 computer systems (mea physique (CGG), Control Data/ tion of software, system integration, training of Chinesedium scale) and all equipment neces France. 
technicians, and other support services to be completed in

p recessmig 
France. These are largest computers yet sought by PRC.Ship completely equipped for marine France: Coipagnie Gflnerale de Gdo- Prior to Septemberseismic surveys, physique GCC). 1974.

-'o



TABLE B-4.-PETROLEUM REFINING, PETROCHEMICAL, AND SYNTHETIC FIBRE PLANTS

Value (million
Plant profile Country and firm Contract signed Delivery period USS) Remarks

Ethylene, hexanol and butanol plants France: Mell & Speichem -1963 -- 8. 50
(2)-Capacity: 300,000 M /yr.

Vinylon fibor plant-Capacity: 11,000 Japan: Kurashiki Rayon -September 1963- 1974 - 20.0

Vinylon ptant-Capncity: 18,000 Mt/yr Japan: Dal Nippon - - 1963 -30.0
Oil refinery-Capacity: 150,000- Italy: ENI Group -December 1963 - -5.0

200,000 M/yr.~
Acetylene gas generating plant-Ca- Japan -May 1964 -1967 -3.0 Complements 1963 Kurashiki vinylon plant (see above).

pacity: 1,100 cu m/yr..
Perlon (synthetic /yber) dlant-Capc- West Germany: Friedricht Uhde, GmbH. July 1964 .- - 1. 75 Terms: Cash on delivery.

ity: NA; Location: Shanghai (sub-
orbs). V

Heavy crude-oil-cracking and olefins- West Germany: Lurgi-Gesellschaft ---- July i964 -1968 -12.5 Terms: Cash.
separation plant-Capacity: 50,000
M /yr, Location: Lanchow. -.

High-pressure polyethylene plant- United Kingdom: Simon Carves, Ltd.-- September 1964 - -12.6 Plant uses ethylene produced by olefins-separation plant pur- co

Capacity: 24,000 MT/yr. chased from Lurgi-Gesellschaft (see above).
Polypropylene plant-Capacity: NA...- United Klngdom - -November 1964 - -7.3 Both resin and fiber products.to be made fram propylene pro-

duced by Lurgi-Gesellschaft olefins-separation plant

Acrylonitrile plant-Capacity: 10,000 West Germany: Lurgi-Gesellschaft -- May 965 -1967 -11. 0

Napht-hacracking plant-Capacity: NA. Norway: - July 1965-14.0
Polyester resin plant-Capacity: NA... United Kingdom: Scott Bader -- 1963-65 -
Acrylic resin plant-Capacity: NA, United Kingdom: Prinex, Ltd (affiliate September 1965 - 1968- 8.4 Terms: 10 percent down. Majority of outstanding balance to

Location: Lanchow. Of Courtaulds, Ltd). be paid by promissory notes with 5-year usance, except for
a small part to be paid on completion of project; 2-year
credit also extended. Service and parts replacement agree-
ment included in contract.

Oil refinery-Capacity: NA -Italy: Snam Proletti (ENI Group) - September 1965 -9. 0
Aromatic chemicals plant-Capacity: Italy: Snam Projetti (ENI Group) - 1956 -5- 5

70 000 MT/yr.
Vinylon plant-Capacity: NA - Japan: Kuraray - .--- June 1972 -------- - -- Financing: Japanese Eximbank (Ist instance of financing of

China trade by Japanese Esimbank). Authnrized by decree
of Ju y 26, 1972, which nullified "Yoshida Letter" banning
ueno atBank lands in China trade because of Taiwan.

Chemical fiber plant-Capacity: NA- Japan: Kurashiki Rayon Co -July 1972- - - 18. 9
EthVlene plant (I)-Capacity: 300,000 Japan: Tony Engineering Co. (TEC); December 1972 1973-late 1975 46.0 Financing: Japanese Exim/Commercial Bank. FOB 20 percent

MT/yr, Technology: Lummus Mitsui Toatsu Chemical; C. Itoh; down; 80 percent deferred payment over 5 years at 6 per-
Toko Bussan. United States: Lummus cent per year on completion of plant. Contract calls for
Co. package of yuan and yen, TEC receiving yen and Lummus



TABLE B-4.-PETROLEUM REFINING, PETROCHEMICAL, AND SYNTHETIC FIBRE PLANTS-Continued

Value (millionPlant profile Country and firm Contract signed Delivery period USS) Remarks

Butadiene plant (1j-Canacity 45. 000
MT/yr, Technoogy: I ipponZeon- -

Synthetic fiber plant-Capacity: NA Japan: Toray Industries - 1972Acetic acid plant-Capacity: NA -- - Japan: Kaisha-1972Ethylene and polyvinyl alcoh ol (poval)- Japan: Mitsubishi Petrochem; Mitsu- February 193 End 1973-75TIant-Capacity: 120,000 MT/yr bishi Heavy led., Mitsubishi Corp.;echnology: Lummus/Nippon-Zeon; Western Japan Trading; Unitedethylene plant has hydrogenation States: Lummus.unit for oil cracking; plant uses kero-
sene, diesel, other type oils instead
of naphtha.

Ethylene vinyl acetate plant (1)- Japan: Kuraray Industries; West Ger- March 1973 1974-76Capacity: 66,000 MT/yr. many: Bayer.Polyvinylacohol (poval) plant (I)-Ca-
pacity: 33,000 MT/yr; Technology:
Bayer & Kuraray.

Synthetic fibre plant complex-Acrylo-
nitrile plant-Capacity: 50,000 MT/yr; Acelonitrile plant-Capacity:
1,000 MT/pr; Cyanic acid plant-
Capacity: 5,000 MT/pr; Waste-water
treatment plant-Technology: Asahi/
Sohio Contract provides for supply of
Sohio Catalyst 41 for new plants. Will
give PRC one of world's most modern
waste-reducing techniques, increas-
ing production 40-50 percent over
earlier generation catalysts.

Japan: Asahi Chemical Co.; Niigata March 1973 - 1974-76 .Engineering; Asaki Chemcial Ind.;
Chori Trading Co.; United States;
Sohio.

90. 0

34. 0

receiving payment through Japanese licensee. Contractedfor and payable in yuan. Technical assistance fee 10 per-cent. (Lummus is subsidiary of U.S.-based CombustionEngineering Co.; TEC-Lummus arrangement dates back10 years, calls for basic engineering and technical assist-ance.) Lummus received U.S. Department of Commercelicense and clearance.

Financing: Japanese Ex-Im/Commercial Bank. 20 percentdown, 80 percent over 5 years at 6 percent p.a.

26.0 Financing: Japanese Ex-Im/Commercial Bank. 30 percent downpayment; 70 percent in 10 semiannual installments (in
yuan) over 5 yearn 1at6 percent per year beginning after finalshipment. Bayer receiving lump sum payment directly fromPRC. (In 1963 Kuraray sold PRC a vinylon plant with capacityof 11,000 MT/yr. Terms were 25 percent down, 6 percent peryear for 5 years with export restriction imposed on PRC for10 years after startup.)

29.0 Not including license fee. Financing: Japanese Ex-tm bank.Semiannual installments over 5 years at 6 percent per yearin yuan. Extra payment by PRC of US $8,000,000 direct toSohio, channeled through Japanese Bank; 7 installments over5 years; first payment due 60 days after contract is approvedby Japanese Government, followed by payments in August-September 1973 and 4 annual payments 1974-77, adjustedto inflation. PRC bought process license, and plant as singleunit; license does not call for iree exchange of future im-provements in Sohio technology. PRC may export plant's
Troutput.Training: Asahi responsible for training Chinese engineers inJapan. No Sohio engineers involved in setting up plant orits operation.

I



P .

olyester polymerzation, plant (1)
Capacity: 25,000 MTlyr; Technology:
Toray-based. on improved Imperial
Chemical tndustries (ICI) process.

Aromatic extraction.plant (1) (Benzol-
toluol-xylol) (BTX)-Capacity: 50,-
OC0-600;00 . MT/yr: Technology:
Universal.Oil Products.

Vinyl acetate plant (I)-Capacity:
90,000 MT/yr; (Derived from natural
gas).

Methanol plant (1)-Capacity: 300
MT/day; Technology: Plant uses
residual gas from acetylene produc-
tion; will employ IlI low pressure
synthesis method and an Onia cata-
lytic particle .oxidation process
licensed. by P.E.C. Engineering of
Paris.

Polyethylene plant (I)-Capacity:
60,000 MT/yr; Technology: Based on
improved version of high pressure
process (BASF) imported from West
Germany.

Acetaldehyde plant .(1%-Capacity:
30,000 MT/yr; technology: Uhde &
Hoechst; location: Near Shanghai.

Polyethylene plant (1) (High pressure,
low deosity) Capacity: 180,000 MT/
yr; technology: Based on improved
version of IClprocess.

Petrochemical and synthetic-fiber com-
plex (16 of .18 units)-Capacity:
initial, 500,000 MT/yr; full, 2 million
MT/yr; location, 50 km south of
Shenyang.

Japan: Toray Industries; Mitsui Ship- May 1973 - 1974-76 -49.0 Financing: Japanese Ex-tm/Commercial Bank.
building.

Japan: Sumitomo Chemical -May i973 - 1974-76 -6.0 Financing: Japanese Ex-tm/Commercial Bank.

Fraince: Spelchem, Lurgi Virg.; L'Aire May 1973 -1974-76 -90.0 including Probably deferred payments over 5 years. Synthetic fibers
Liqaide; Rhone-Poulenc; United King- technology. indicated as end-use.
dam: Humphrey & Glasgow West; Ger-
many: Badische Anilin und Soda
Fabrik (BASF).

Joap an: Mitsubishi Petrochem:; Hitachi, July 1973 -1974-75 ...
td; Chori Trading Co.; Western

Japan Trading.

West Germany: Friedrich Uhde & July 1973 -1974-75
Farbwerke Hoechst.

Japan: Sumitomo Chemical; Ishikawa- August 1973 - 1974-76
jima-Harima Heavy Industries.

France: Technip-Speichem Consor- September 1973.--- 1975-78
tium; Some West German and U.S.
technology.

22.0 Financing: Japanese Ei-lm/Commercial Bank. Deferred pay-
ment over 5 years at 6 percent per yr.

4.0 Terms: Cashi. 50 percent down, 40 percent on delivery, 10
percent on acceptance.

41.0 Financing: Japanese Ex-tm/Commercial Bank.

282.0 Construction to begin in March 1975. Output for PRC consump-
tion only. Financing: CrOdit Lyohnais, Banque de L'Union
Europienne, and Banque Frangaise pour le Commerce
Exterieur. Deferred payment over 5 years after delivery of
plant.



ORGANIZATION OF THE PETROCHEMICAL AND SYNTHETIC-FIBER COMPLEX I

Production Capacity Technology

Catalytic reforming - 155,000 metric ton per year
Hydrogen - 5,000 cubic meter per hour -Technip.
Ethylene -73,000 metric ton per year -lo-stt-t Fran ais de Pdtroi (IFP) & Speichem.Ethylene oxidation process -35,000 metric ton per year -Chemische erke Huls (CWH).Ethylene glycol -35,000 metric ton per year -Chemische Werke Huts (CWH).Gasoline hydrogenation - 65,000 metric ton per year -IFP & Speichem.

Aromatics extraction -163,000 metric ton per year -PP.
Paraxylene -23,000 metric ton per year -Atlantic Richfield Engelhard. KODimethylterephtalate -88,000 metric ton per year- Dnamit Nobel. b:Polyester -87,000 metric ton per year -RhOne Poulenc.

Nitric acid -54,000 metric ton per year -RhOne Progel.
Cyclohexane -45,000 metric ton per year -IFP.

Cyclohexanol-cyclohexanone -45,000 metric ton per year -Sociftd des Usines chimique RhOne Poulenc (SUCRP).Adipic acid -55,000 metric ton per year- SUCRP.
Hexamethalyne-diamine -22,000 metric ton per year -SUCRP.
Salification --- SUCRP.
Nylon Crystaliization - 46,000 metric ton per yeat -SUCRP.

I Figure below is a flow chart of the petrochemical and synthetic-fiber complex.
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TABLE B-4.-PETROLEUM REFINING, PETROCHEMICAL, AND SYNTHETIC FIBER PLANTS-Continued

Value (mil-
Plant profile Country and firm Contract signed Delivery period lion USS) Remarks

Petrocnemical plant (1) (for production Italy: Snam Projetti (ENI Group); 1973 -- . - 1975-77 -15.0 Financing: Cash. Normal terms. Snam Projetti is responsible
of polypropylene)-Capacity, 35,000 for entire project. Standard Oil will train technicians.
MT/yr.

Technology, Standard Oil of Indiana- United States: Standard Oil of Indiana.
Polypropylene plant-Capacity, 80,000 Japan: Mitsui Petrochemical; C. Itoh; October 1973 1974-76 -- 26. U Contract suspended at request of Japanese consortium in

MT/yr; technology, Mitsui Petro- Mitsui Shipbuilding & Engineering; early 1974. Explanation given: competing domestic demands
chemical plant is part of chain of Kosho Trading Corp. in Japan. Would have enabled FRC to produce polypropylene
derivatives of TEC/Mitsui 300,000-ton for first time.
ethylene plant (see above). Design,
engineering, manufacturing, and pro-
cure,.-rnt of cqui ment for plant
by Mitsui Shipbuiling.

Catalyzer production plant for produc- C. Itoh; Toho Titanium; Kosho Triding January 1974 -- 1974-end of 1976 4.6 First such plant sold to PRC.
tion of -tanium trichloride (catalyst Corp.
for polymerization of polypro-
pylene>-Capacity, 220 MT/yr.

Vinylchloride monomer plant-Capac- West Germany: Friedrich Uhde - January 1974 1976 19.0
ity: NA.



Ethylene-glycol plant-Capacity, 16,000 Japan: Hitachi Shipbuilding: - December 1973 -- 1977 -17.0 Financing: Japan Ex-Im/Commercial Bank. 25 percent down;
MT/yr. 5-year deferred payment at 6 percent p.a.

Ethylene-oxide plant-Capacity, 20,000 Japan Catalytic Chem.; Nippon Shoku-
MT/yr. bai Kagaku (engineering); Nisso

Petrochemical.
Polyester spinning and stretching Japan: Teijin; Nissho-lwai Co., Ltd February 1974 - 1975-76 -17.0 Financing: Japanese Ex-lm. Contract denominated and payable

plant 2 polyester staple machines- in yuan. Cost includes know-how and engineering. 35 percent
Capacity 13,200 MT/yr long and down payment with 65 percent balance to be paid in equal
short polyester fibers, 1 8-ton fila- installments over 5-year period. Complements raw materials
ment machine and related facilities- plant purchased May 1973 from Toray.
Capacity, 26,401 MT/yr filament.

Acrylic fiber plant-Capacity: NA - Japan: Japan ExIan; Ataka Trading Co - - - -Under negotiation in March 1974.
Synthetic rubber plant-Capacity; NA- Canada: Polysar --- - 20.0 Under negotiation in March 1974.
Polyvinyl alcohol plant-Capacity: Japan: Kuraray February 1974- 1976 -- - -- 19.0 Financing: Japaneae Eximbank. 15 percent down, balance to

45,000 MT/yr. be paid over 5 years at 6.5 percent annual interest. Chinese
will use plant for production of vinyl using Chinese tech-
nology. Complex may include an acetic acid vinyl plant.

Polyethelene plant (high density low West Germany: Friedrich Uhde - March 1974 - 1975-76 -15.7 Cost includes engineering, installation, and equipment.
pressure).

Nylon spinning plant (design and France: Rhone Poulenc Textile --- August 1977-78 -10.0 Deferred payment terms.
equipment>-Location: Manchuria,
Capacity: NA.

Polyvinyl alcohol plant-Capacity: Japan: Kuraray -Dctober 1974 - 1975-76 -18.0 Financing: Japanese Eximbank (partial) 15 percent down,
45,000 MT/yr; location: Chungking. remainder over 7-8 years at 6.5 percent annual interest. -q

- Cal



TABLE B-5.-CHEMICAL FERTILIZER PLANTS

V value
i ~~~~~~~~~~~~~~Contract Delivery (mWIlion

Plant profile Countri' and firm sindperiod U.S. Dollar) Remarks

Synthetic ammonia plant: Capacity, 105000 United Kingdom: Humphrey i October 1963 966- 8. 4
MT per year; location; Lu-chou. Glasgow, Ltd.

Urea plant; capacity; 175,000 MT per year - Netherlands: Stork-Werkspoor.. September 1963.-.- i966- 7.0
Ammonium nitrate plant: Capacity; 110,000 Italy: Montecattini- Dcember 1963 -14. 2

MT per year.

Synthetic am monia plant: Capacity; NA - Italy do 3. 6
Ammoiria plants (4): Capacity; 40,000 MT United Kingdom: Humphrey & August 1965 -23. 52

per year (each) Glasgow, d
Fertilizer plant: Capacity; 150,000 MT per Italy: ontecattini -1965 - 7.5

Chemical fertilizer plants (2): Capacity; Japan: Kagaku; Mitsui Toso April 1972-
NA Sibdiu

Ammonia plants (2): Capacity NA ------ Jia Hitachi Shipbuilding; 1972-----------------------
NiApon Shokubo; Kagaku

Urea plant complex (3 plants): Capacity Netherlands: Kellogg Continon- January 1973- Ish plant In 1976. 34.0
(each), 480,000 MT per year; technology; tal(517% owned by M. W. Kel- 2d plantin mid-
Dutch State Mines (DSM) Stamicarbon logg division of US Pullman, 196, 3d plant
process. Inci5; Verenigde Machine- 6 ma. later.

fabrieken.

Progress payments with final payment 6 mo after test operation
No special agreement on technology although separate pro-
vision made for use of British engineers. This plant intended to
complement Dutch Stork-Werkspoor plant (see immediately
below).

Plant purchased by PRC for Albania. Contract includes facilities
for production of ammonia, nitric acid, and ammonium nitrate
fertilizer.

Compression chamberonly; remainderof plant built byChinese.

OSM to get lump-sum paymeot in guilders; balance spread over 4
yr with major amount payable in lot 2 yr. Contract covers FOB
cst plus supervision of erection, including basic design, supply
of all equipment, construction work, and necessary guidance
during initial production stage.

Training: DSM to train 40 to 50 Chinese technicians in Holland;
will send technicians far erection and start-up of each plant.

0



Fertilizer plant complex: I ammonia plant;
Capacity, 330,000 MT per year. I urea
plant; Capacity: 528,000 MT per year. I
waste water treatment plant other auxiliary
equipment. Technology: Kellogg/Mitsui
Toatsu.

Ammonia plant complex (3 plants): Capacity
(each); 330,000 MT per year; Technology:
Kello

Urea lant complex (5 plants): Capacity,
480,00 MT per year; Technology: DSM
stamicarbon.

Fertilizer complex: I ammonia plant; capacity,
330,000 MT per year. I urea plant; Capacity:
522, 000 MT per year; Technology; Kellogg.

Ammonia plant complex (5 plants); Capacity
(each), 330,000 Mt per year; Known loca-
tions, (1) Lu-chou, (2) Manchuria. Tech-
nology: Kellogg.,

''a.

Fertilizer complex: 3 ammonia plants;
Capacity (each), 330,000 MT per year.
3 urea plants: Capacity (each) 57 200
MT per year. Technoldgy, Topsoe/bSM.

Catalyzer plant for hydrogen, ammonia, and
methanol; Capacit, NA

Fertilizer complex: Capacity, NA -- ---

Japan: Toyo Engineering; Mit- April 1973 ----- 1975 .-----
sui Toatsu Chemical; Mitsui
& Co.; Hiroshima Trading Co.

United States: M. W: Kellogg.. . March 1973 -- 1976 .....

Netherlands: Kellogg Continen- August 1973 ------ 1975-77 ..
tal (joint venture of M.W.
Kellogg (United States) and
Verenigde Machinefabrieken).

Japan: Mitsui Toatsu Chemical; August 1973 ------ 1976 .-.
oyo Engineering.

United States: M. W. Kellogg ... November 1973. - 1975-77 .

France: Heurtey Industries; Neth- February 1974-- 1976 (start-up) to
erlands: Dutch State Mines. 1977.

42.0 Financing: Japanese Ex-tm Commercial Bank. 20 percent down
payment; 80 percent in 10 semi-annual instalments over 5 yr
at 6 percent per year, payable in yuan. Kellogg to receive payment
through Japanese licensee.

70.0 Spot cash, no financing involved. Normal terms: Approximately 20
percent down, 70 percent on completion; 10 percent on start-up.

56. 0 Ist plant in operation in 1976-77; others following at 3-mo. intervals.

42.0 Financing: Japanese Ex-Im Bank. 20 percent down payment, 80
percent in 10 semiannual installments over 5 yr at 6 percent per
year, payable in yuan. Kellogg to receive payment through
Japanese licensee as in previous TEC contract.

130.0 Cash, no financing involved. Terms: 20 percent down, 70 percent on
completion, 10 percent on start-up. Delivery at 3-mo intervals to
coincide with Kellogg urea plants negotiated in August 1973
(see above); 8 Kellogg plant contracts cover basic design,
engineering, procurement, supervision of construction and
commissioning. Plants are all for single-steam production base
on so-called stripping process de.'rloped by Stamicarbon.
These are the 1st contracts for complete process plants awarded
a U.S. firm. Negotiations were conducted under license from U.S.
Department of Commerce. Locations not yet known. Plants will
be largest of kind in world.

118.0 Terms: 35 percent down payment; 65 percent payable over 5
yr at 6 percent p.a. Location: Nanking and Northeast China.

Denmark: Haldor Topsoe - . February 1974

Japan: Mitsui Toatsu Toyo March 1974 .
Enginseering.

42.0



TABLE B4.-OTHAR PLANTS

Velue
Contract d~elive'ry (mil lion

Plant profile Couitry and firn signed period U.S. Dollar) Remarks

Pulp and paper plant: Capacity, NA; Loca- United Kitngdomi Cellulose De- March 1963 i964 1.4 Terms: 10 pcent d'nwn, miOst o outstanding balance to be Daid
tion, Kwangcbow. velopment Corp., Ltd. at each shipmet exetfr5pretpayable iupon completion

of installatinn ervice agreement: Contract provider for super-
vision of construction work, bat engineers were never permitted
to visit. Agreement stipulated supply of replacement and spare
parts.

Industrial alcohol plant: Cipacity, NA ----- France,, Mblle & Speichem ---- January..1964------------- 3.0
Palm oil processing plant: Capacity, 14,800 Netherlands Stork-Werkspoor ... May1964 - - 2.0

MT per year.
Oxygen plant: Capacity, NA - Japan -September 1964 - - 1. 7
Precision measuring instrument plant: Japan -November 1964 - 1966 -. 8

Capacity, NA.I
Foaming concrete plant: Capacity, 150,000 Sweden International - December 1964 - - 1. 8

m' per year.
Porous silica plant: Capacity, 150,000 m5 per Sweden -December 1964 - -1.8

year.
Hydraulic equipment plant: Capacity, NA - Japan -March 1965 - 1966 - 1. 8
Oxygen plant: Capacity, NA - West Germany -August 1965 - - 3. 5
Con enser plant: Capacity, 200,000 condens- Japn -September 1965 - - 2.0

ers per year.I
Instrument plant: Capacity, NA -United Kingdom -1965- 1. 0
Bank-note paper mill: Capacity, NA - France, ENSA (affiliate of 1965 - - 424

Schneider & Arjonari).
Strawcelluloseplant: Capacity,62.5 MTday.-- Finland -1965
Bleached sulphur cellulose plant; Capacity, Finland - 1965.

80 MT day.
Zinc-refining plant: Capacity: NA - United Kingdom, Rio Tinto Zinc, 1967

Ltd.



Vacuum heat treatment furnace (2 units): United Kingdom, Wild-Burfield 1967-- -1.4
Capacity, NA. (Pacher-Cowan Group):.

Dynamite plant: Capacity, NA -- - Sweden, Nitrahel -Setember 1968
Pulp plant: Capacity, NA-----------Finland -l----------- 8--------- --------- 4. 2
Onygen plants (3 large): Capacity (each), Japan, Kobe Steel Co -June 1972 - - 9. 74 Should probably ba included under iron and steel, but linkage not10000 coma hour. unequivocally estahlished.
Integrated automated corrugated cardboard Japan, Rengo Co- - August 1972 - -324 Price includes royalty for knowhow.manufacturing plant: Capacity, 200 T day;

66,000 MT year.
Oxygen plants (2): Canacity 440 T day; France, L'Air Liquide SA - February 1973: - - -May possibly be related to iron and steel production, but linkage notLocation, Shanghai and Hsi aang. unequivocall established.
Oxygen (separation processing) plant; Capac- West Germany, Linde AG- do . -- - 10.98 Same as for L'Xir Liquida immediately abuse.ity, NA.
Motion picture procession plant;oCapacity Unitedd Kingdom, Technicolor, July 1973- 1974 8.5 Terms: Cash, 50 percent down, 40 percent on delivery, 10 percent(initial): difference 100,000,000 It at 35 mm. Ltd. an acceptance. Plant to be designed in United Kingdom. Furcolorrelease prints year(usingTechnicolor). educational and industrial purposnes. Training: Technicolor toLucation: Peking.,ty 1. Tya ---- rne iet eag A-----train Chinese technical personnel.Cement plant: Capaiy 1.2.MT.year - Fance,-Ci-eat-Le-arge--A- 4.5 Still under negotiationa in January 1974.alpoint pen plant: Capacity, 300,000,000 United States Chromalloy Amer- *-4-5--------------------------------Personnel

pens per year. ican Corporation (Alba, SA, a
Swiss subsidiary, to design,
construct, and operate plant).

Ball and large roller bearing plant: Capacity, Japan: Nippon Seiko Ca.; Koyo May 1974 -- 103.0 Ist contract of its kind with PRC. Japan exported some Y5 billionNA. Seiko Co. worth tof bearing products to PRC in 1973, a 40-percent increase
over 1972. With this new plant PRC should be able to meet

Freezing plant (plus large number of ice- Norway: Finsam Fall-1974-75----------.-----pall 9775- -rse ati e to in se eezing ca ity o Cinesemaking machines): Capacity, NA. fishing industry, facilitatin g transport of substantial prapurtian
of catch to interior. Short term use: Additional freezing capacity

Plant for packaging bulk row sugar: Location, Australia: Colonial Sugar Re- October 1974 ----- April 1975 - Baggin fo sup located atpTowsvi QueesandWhampoa. fining (CSR) Co. af Australia. is to be reerectad at Whampoa no that cargoes of bulk sugar can
be bagged after arrival.



CHINA'S ECONOMIC RELATIONS WITH THE
THIRD WORLD

By CAROL H. FOGARTY

I. SUAMMARY

After the disruptions of the Cultural Revolution, the People's
Republic of China reappeared on the international scene in 1970,
with renewed determination to assert itself as a major world power.
It sought to gain wider international acceptance by becoming a re-
sponsible spokesman for the Third World.' In assuming its new leader-
ship role, China deemphasized its former activist policy of promoting
radical change and upsetting established governments. Economic and
military assistance and trade have thus risen in importance as instru-
ments of policy toward the less developed countries (LDC's). At the
same time that its own -position in the LDC's was being strengthened,
Peking sought to reduce Soviet and Western influence in the Third
World.

In the past 5 years, 1970-74, China has boosted its economic aid
commitments to the LDC's by $2.4 billion, more than double the $1.1
billion extended in the previous 14 years, 1956-69. Nearly two-thirds
of the aid in the 1970's went to Africa. The single most important
Chinese aid project is the almost completed Tan-Zam Railroad, into
which Peking has poured an average of almost $100 million annually
beginning in 1970.

The revitalization of China's relations with the LDC's has also
found expression in stepped-up military aid. In the last 5 years, the
People's Republic has furnished the developing countries a total of
$300 million in military assistance compared with only $250 million
previously. About three-fourths of Peking's military aid to LDC's
has gone to Pakistan.

As for trade, the LDC's have become large markets for Chinese rice,
iron and steel, and textiles, as well as important sources of supply
for rubber, cotton,-and nonferrous metals. In addition, the LDC's of
East Asia are a major source of hard currency for the People's Repub-
lic. Chinese exports to the LDC's were about $1.4 billion in 1974,
imports $900 million.

II. GENERAL DEVELOPMENTS

In the 1960's China's credibility as a responsible power was severely
taxed in the LDC's, first by its indiscriminate support of dissident
elements in Africa and Asia and later by its inability to control events
at home during the Cultural Revolution. The volume of China's eco-
nomic aid to bhe LDC's .declined precipitously after 1964, largely
because of LDC's disenchantment with the program. African govern-
ments resented China's support for dissident groups, and two major
Asian clients, Burma and Indonesia, broke relations with the PRC

l For purposes of this.paper. the terms Third World and Less Developed Countries in-
clude the following: all countries of Africa except the Republic of South Africa; all coun-
tries of East Asia except Hong Kong and Japan: Malta in Europe: all countries in Latin
America except Cuba; and all countries in the Near East and South Asia.
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in the mid-1960's largely over the question of subversive activities.
These setbacks to Peking's foreign policy objectives in the LDC's had
not been digested when China's domestic, political,.and economic struc-
ture was shaken by the Cultural Revolution. The People's Republic
turned its attention inward, all but one of its ambassadors were with-
drawn from their posts, and purges at the top of the government
brought foreign policy initiatives to a standstill.

The upsurge in trade and aid in 1970 signaled China's break with
radical ideological criteria for assistance to the Third World. In 1970
the PRC pledged more than $700 million of new economic aid to the
LDC's, the largest annual aid commitment Peking had ever made.
This commitment was almost 10 times Peking's average aid undertak-
ings in any previous year and was equal in amount to two-thirds of
all Chinese economic aid extended to the Third World during the
previous 14 years of its aid program (see table 1). By the end of 1974,
Chinese offers of economic aid to even the most obscure governments
had become commonplace, as China's aid program maintained a brisk
pace.

TABLE 1.-CHINA: DISTRIBUTION OF ECONOMIC CREDITS AND GRANTS COMMITTED TO LESS DEVELOPED
COUNTRIES, BY AREA

[in millions of U.S. dollars]

East Latin Near South
Total Africa Asia Europe America East Asia

1956-74 -3,465 1, 878 306 45 133 374 729

1956-69 -1, 073 375 224 191 283
1970-74 -2, 392 1, 503 82 45 133 183 446

1970 ----------- 709 454----- ----------- - - - 43 212
1971 - -505 325 57 44 45 34
1972 553 217 45 89 66 136
1973----- -- ---- 428 335 ------------------- 29 64
1974 - -197 172 25

Military assistance to the LDC's, always a secondary program to
economic aid, also was affected by the new look. Military aid commit-
ments in 1970-74 have exceeded the level of 1958-69.

III. TIFE EcoNomic AID PROGRAM

Recent Directions

The past 5 years have witnessed a more than doubling of the amount
of Chinese economic aid extended as well as a near doubling of the
number of countries receiving aid. Since the beginning of 1970, Peking
has pledged $2.4 billion of economic assistance to the Third World,
bringing its total commitments since 1956 up to $3.5 billion.

During 1970-74, Chinese aid to the LDC's averaged about $480 mil-
lion a year with the annual aid package fluctuating widely from the
average. From its record $710 million committed in 1970, China's aid
offerings declined to $505 million in 1971 and $555 million in 1972,
then slid to $430 million in 1973 and $200 million in 1974. The drop be-
tween 1970 and the latest year does not suggest necessarily a change in
China's aid policy; rather it may suggest a lack of opportunities, espe-
cially in Africa, for undertaking programs of the scale and kind China
was able to initiate in the early 1970's. The spectacular level of aid
commitments in 1970 stemmed from two key extensions; a $400 million
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pledge for building the Tan-Zam Railroad, China's largest aid project
in the LDC's, and a $200 million credit for Pakistan. (See table 2.)
In subsequent years, about one-half of the 50 separate aid allocations
were for amounts ranging between $40 million and $100 million, and
much of this aid is still in the pipeline to be drawn down.

TABLE 2.-CHINA: ECONOMIC CREDITS AND GRANTS COMMITTED TO LESS DEVELOPED COUNTRIES

[In millions of U.S. dollars]

Total
195649 1970 1971 1972 1973 1974 1970-74

Total
1956-74

Total -1, 073 7G9 505 553 428 197 2, 392 3, 465

Africa -375 454 325 217 335 172 1, 503 1, 878

Algeria- 52 - 40-
Burundi ---------------- 20 .
Cameroon - - - ---------------------- 71
Central African Republic - 4-
Chad ------------------------------------ 50----------
Congo -25-
Dahomey- 44 --------------------
Ethiopia -.-.- ----------84
Equatorial Guinea -NA.
Ghana -42-
Guinea - ----------- 66 10 ---- I
Kenya ------------- 18-
Malagasy Republic ------- --------- 11-

Mauritius ------------------------- -----------
Niger - - ------------------------------------- 1 5
Rwanda -- -- ------------------------------- 22
Senegal - ------------------------------------------ 49
Sierra Leone - - -30
Somalia -- 22 -- 110 -- 1
Sudan -4----------- 42 40-
Tanzania -54 201 1--- 75
Togo- 45 -------------------
Tunisia ------------------- - ----------- ---- 40 --------------------
Uganda -- --- 15-
Upper Volta - --------------------------------------------- 50 2
Zambia -17 201 --- 10 51
Zaire - ---------- - -------------------------------- 100 -.--

East Asia-

Burma -- ---
Cambodia-
Indonesia-

224 57 25

40 92
20 20
71 71

4
50 50

25
44 44
84 84

NA NA
42

1i 77
18

11 11
2 57

59 64
35 35
6 6

22 22
49 49
30 30

111 133
82 82

277 331
45 45
40 40

15
52 52

262 279
100 100

82 306

27 -57 -- 57
92-

25 25

Europe-

Malta -------------------------------------

Latin America -44

45- 45 45

45 -45

89 -133

Chile -2 63
Guyana ---- ----- ------------------- 26
Peru --------------------------- 42.

Near East-

Egypt
Iraq
North Yemen-
South Yemen-
Syria

South Asia-

Afghanistan-
Bangladesh-
Nepal
Pakistan-
Sri Lanka .

43 45 66 29 -- ---

IC6-
45-

--- ~ ---- ----- ----- ---- 21
12 4 3-
16 --- 5

28

1 …-----i -------------

212 34 136 64 --- --

28 --- 45 -----------

62 - 2 35-
141 200 --- 50
41 12 32 56 14

65 65
26 26
42 42

183 374

28 134
45 45
22 79
43 55
45 61

446 729

45 73
-- - 11

37 99
250 391
114 155

84
92
105
25

45

133

-

=

__
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The largest share of Chinese economic aid to the LDC's in the 1970's
continued to go to Africa, which received almost two-thirds of the
total. Among the African nations, Tanzania and Zambia were the
largest recipients, accounting for more than one-third of the total
extended to the continent. They ranked after Pakistan, as second
and third among all Chinese aid clients. South Asia has received almost
20 percent of China's total aid package in the last 5 years, mostly
because the PRC nearly doubled its commitments to Pakistan. The
Near East, never an important claimant on China's aid resources, has
received less than 10 percent of China's recent undertakings in the
LDC's. A $45 million extension to Iraq in 1971 was the only commit-
ment to a new recipient in the area. This assistance, together with
additional pledges to old clients-Egypt, Syria, and the Yemens-
accounted for all of the $185 million of new aid to the Near East in
1970-74. In 1971, China made its first overtures to Latin America and
since then has signed aid agreements totaling almost $135 million.
Chile, Guyana, and Peru have been the beneficiaries. Because of
political changes in Chile that program is currently dormant while
little has been done toward implementing aid to Peru and Guyana.

Almost half of China's economic aid commitments have actually
been delivered. The People's Republic, which gets deeply involved in
its foreign aid projects, has successfully coped with shortages of local
funds and skills. These shortages have jeopardized the success of some
foreign aid undertakings by other donor nations in developing coun-
tries. The Chinese usually retain control over projects at least until
they are operational. They usually provide credits to cover the local
cost component of aid projects, using the proceeds of sales of Chinese
consumer goods and commodities on LDC markets. These funds are
intended to cover the purchase of land, local building materials, equip-
ment, and the payment of the salaries of local workers. China provides
the administrators, skilled personnel, and usually large numbers of
unskilled laborers as well. There were 23,000 Chinese technicians in
the LDC's in 1974. In Africa, it is estimated that one Chinese techni-
cian is present for every $5,000-$6,000 of project aid expended.

Peking's record on its most ambitious project, the Tan-Zam Rail-
road, has been particularly impressive. This railroad will join the
Zambian copper belt to the Tanzanian port of Dar es Salaam. Draw-
downs averaged almost $100 million a year, and the line, begun in
1970, is nearing completion in early 1975, a year ahead of schedule.
At the peak of construction, 16,000 Chinese workers were employed;
where sales of consumer goods were not sufficient to cover local expendi-
tures, China is thought to have provided hard currency.

Compared with other foreign aid programs during the past 5 years,
the Chinese have had a good performance record. Earlier frictions-
charges of subversion and inefficiency-have practically disappeared
and the TLDC's appear satisfied with the operation of the program. The
Chinese have avoided some of the bottlenecks and delays that impede
most aid programs by assuming a larger share of responsibility for im-
plementation. China's success as an aid donor also is attributable to its
understanding of the needs of developing nations, for, as its spokesmen
hasten to explain. China., too, is a developing nation. Another factor in
PRC success is the character of its projects-mostly light industrial,
agricultural, and transportation. These labor-intensive projects often
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are easier to implement with sizable inputs of Chinese labor. The skills
needed to operate the completed projects also are more consistent with
the ability of the local labor force.

A Pragmatic Program

The sectoral distribution of China's aid among-project-types has not
varied much over time. Economic aid normally goes to economic sec-
tors in which China performs well; these also are areas of development
that are basic to most LDC plans. Peking continues to allocate the
largest share of its aid resources to the development of infrastructure,
primary industries, and agriculture. More than $1 billion of its aid
(35 percent) has been designated for the construction of railroads,
roads, bridges, and ports; another 23 percent for labor-intensive light
industrial plants; and about 15 percent for agriculture and related
multipurpose projects. Only 5 percent of China's aid has been al-
located to heavy industry, all in Pakistan. (This contrasts with 65-70
-percent of Soviet aid for heavy industrial projects.) The. balance of
PRC assistance has been channeled to urban developments to geological
surveys, and to medical, tourist, sports, educational, and cultural
facilities.

China's, project assistance provides easily perceived development
benefits in a short time..Profiting from its own postwar experiences,
China-has emphasized low-cost, easily operated projects. Projects often
provide simple processing facilities for local raw materials. For ex-
ample, light industrial projects-such as textile, plywood; paper, food
processing, and agricultural implements plants-are constructed at low
cost and are put into production rapidly. They draw on large local man-
power and material resources. Usually minimal skills are required for
their operation. and maintenance. These plants often involve produc-
tion of goods that the LDC's have heretofore imported in large
amounts.

Commodities and cash transfers-often in the form of outright
grants-are an important component of Chinese aid. accounting for
possibly one-third of total Chinese aid deliveries. Commodities are
used to generate currency to cover local project expenditures; China
also has provided more than $400 million of commodities and hard
currency as balance-of-payments support, not necessarily related to
development projects.

In recent years, Peking has softened the already liberal terms of
its aid -to the Third World. The typical Chinese agreement of the
sixties was interest-free and allowed repayment over 10 years after 10
years grace. Now, longer grace periods are allowed, ranging up to 20
or 30 years, and amortization periods often are longer than before.
These terms make Chinese aid even more attractive, ptarticularly to the
poorer LDC's. Since the inception of its Darogram, China has provided
more than half a billion dollars of its aid in the form of grants. Grant
aid recently has averaged about $40 million annually. In addition.
China has provided the equivalent of about $1billion of grant aid in
the'form of-free technical services to development projects. China does
not include the value of these services in estimates of its aid under-
takings, and the figures in tables 1 and 2 do not take them into account.

Generous payment terms and rapid deliverv of Chinese aid combine
to make- it an attractive form of assistance. H-igh ratios of Chinese in-
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puts of labor cash, and commodities have helped keep projects moving.
At present, dhina's annual gross aid outlays are not reduced signi-
cantly by reflows for debt servicing. This contrasts with other Com-
munist aid programs under which some LDC's already are experienc-
ing a zero net aid flow. No interest is collected on the LDC aid debt to
China and only small payments on principal have begun. The People's
Republic usually accepts repayment in goods rather than hard cur-
rency. In many cases this arrangement helps ease the LDC's repay-
ment burden, especially where nontraditional exports, not easily sold
in world markets, are used.

IV. TiHE MILITARY AID PROGRAM

The revitalization of Chinese economic relations with LDC's in
1970 also was reflected in China's military assistance. During the 5
years beginning in 1970 China provided $300 million of military aid to
developing countries, compared -with only $250 million in the previous
12 years. Most of China's military aid is provided as outright grants,
the bulk flowing to Pakistan and Tanzania. The addition of 10 new
arms clients, mostly in Africa, since 1969, has brought the number of
LDC's receiving Chinese military aid up to 18. In all cases, these new
clients have previously received Chinese economic aid. Except for aid
to Pakistan and Tanzania, recent agreements have involved small arms,
ammunition, vehicles, and training-aid that does not call for a sub-
stantial Chinese military presence.

About three-fourths of all Chinese military aid has gone to Paki-
stan. For a long period after the 1965 India-Pakistan War, the People's
Republic was the only country willing to supply Pakistan's military
requirements. Chinese equipment, which accounts for about one-half
of Pakistan's air and ground inventories, includes Mig jet fighters,
1I-28 jet light bombers, light and medium tanks, and a variety of
ground forces, communications, and support equipment.

Tanzania, the second largest arms client, accounts for about 10
per cent of China's military aid. It is the only non-Communist coun-
try that has become almost completely dependent on China for arms
and training. Since 1964, the' PRC has delivered approximately $60
million of Chinese equipment. China also has constructed naval and
air facilities in Tanzania and trains Tanzanian military personnel.

The Chinese experience in military aid contrasts sharply with So-
viet experience. Moscow has built up a large arms trade with the
LDC's over the past 20 years and has signed military agreements to-
taling almost $12 billion. Moreover,' in some cases the, U.S.S&R. has suc-
ceeded in creating LDC dependence on its equipment and spare- parts.
Peking has not challenged Soviet arms supply dominance among
Communist nations, even in B.ack Africa.

V. CHUNA-LDC- TRADE

An aggressive trade promotion program initiated by Peking in
1970 has broken the pattern of stagnation in China-LDC trade. By
1973, trade was more than double the 1970 level, with Chinese exports
to the LDC's of $1.3 billion and imports of $800 million (see tables
3 and 4.) In 1974, preliminary estimates put exports at $1.4 billion and
imports at $900 million.
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The sharp increases of recent years reflect Peking's global initiatives
in expanding markets for its goods and in supplementing domestically
produced resources for its own development. Trade with the LDC's
remains at roughly one-fifth of China's total trade.

TABLE 3.-CHINA: TRADE BY LDC AREA AND COUNTRY, 1973

fin millions of U.S. dollars]

Chinese Chinese
Area and country Turnover exports imports

Total -2,075 1,270 '805

East Asia- -- - 825 660 165
Of which:

Indonesia ---- 155 150 5
Malaysia and Singapore - - - - 460 325 135

Near East and South Asia ----------- - 450 - 260 190
Of which:

Egypt ---- 40 25 15
-Pakistan -- ------ 60 46 14

Sri Lanka - - - -70 31 39
-Latin America -- ----------- --------------- -- 300 45 255

Of which:
Brazil ----------------- 78 2 76
Chile -------------------- 121 16 105
Peru -- ------------------- ----------- 40 ' 40

Africa_ - 470 285 185
Of which:

Nigeria ---- 44 36 8
Sudan -- ---------------------- 101 35 66
Tanzania ---- ---------------- 104 89 15

Other---- 30 20 10

I Negligible.

Source: The data used to estimate China's trade consist of official trade statistics published by China's trading partners.
Most of these data are compiled by the U.S. Department of Commerce. -Data have been adjusted to reflect Chinese imports

-c.i.f. and-Chinese exports f.o:b.

TABLE 4.-CHINA: VALUE OF-EXPORTS TO AND IMPORTS FROM LDC's, BY AREA

ln millions of.U.S. dollars]

.1966 1970 1971 1972 1973

.-Export Import Export Import Export Import Export tmport Export .Import

Total -------. 510 385 525 300 575 370 740 625 1,270 S05

Africa -95 50 125 105 185 155 195 155 285 185
East Asia -210 80 - 210 60 225 -50 330 90 660 165
Latin America -5 105 10 5 10 55 20 210 '45 255
Near East and SouthAsia 200 150 180 '130 155 110 180 170 260 190
Other - - - - - - -------- 15 20 10

Source: U.S. Department of Commerce, "Value Series." Data are adjusted to reflectfhinese imports c.i.f. and Chinese
exports f.o.b.

The increases in the value of China-LDC trade reflect not only
greater physical volume, but -also international inflation and the re-

-valuation of currencies. Average prices in 1973 increased 25 per
cent for copper and 35 per cent for cotton, and almost doubled for
rubber compared with 1970; these three commodities -make up almost
65 per cent of Chinese imports from the LDC's. These increases have
been accompanied by rising prices for rice and (to a lesser extent) tex-
tiles, major Chinese exports to LMC's.

The surplus in China's LDC trade balance averaged $220 million
durino 1967-72 In 1973 it soared to $465 million in spite of large
deficits in Chinese-Latin American trade. Preliminary estimates for
1974 indicate a surplus of $500 million. (Details on Chinese trade with
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individual LDC's in 1974 are fragmentary; the following discus-
sion thus is tied to 1973.)

Chinese trade with all LDC areas increased in 1973, the most im-
portant gains coming in trade with East Asia and Latin America. The
shares of Africa and the Near East in China-LDC trade have slipped
in the past 4 years. East Asian countries accounted for 40 per cent of
China-LDC trade in 1973, Latin America, which became a major raw
materials supplier, accounted for about 15 per cent of total trade.

Trade with its East Asian neighbors traditionally has been the most
profitable segment of Chinese trade with the Third World. Malaysia
and Singapore, China's largest trading partners in the Third World
accounted for $460 million (22 percent) of its total trade turnover
with LDC's in 1973. This always has been a major account, one on
which China has run its largest trade surplus-a hard currency sur-
plus. Recent agreements with countries in East Asia include: Burma,
after a hiatus of 3 years, is again importing commodities under credit
following the resumption of relations in 1971; Malaysia has signed
(1973) its first direct agreement with China to receive rice for rubber;
Indonesia signed (1972) its first trade contract with China since-their
relations were severed in 1967; and Thailand (1973), and the Philip-
pines (1974) have agreed to buy petroleum from China.

On the other hand, the expansion in China's trade with Latin
America in 11973 was mostly on the import side. Large purchases of
agricultural goods from Brazil and nonferrous metals from Chile
offset a portion of the surpluses that accrued in China's accounts
with Malaysia, Singapore, and Indonesia.

Foreign trade with the LDC's has important implications for
China's domestic development. Third World countries lhave become
large markets for Chinese products and an important source of hard
currency. Among Chinese exports in 1973, 80 percent of the grain,
75 percent of the iron and steel, and 30 percent of the textiles went to
LDC's. The developing countries also are suppliers of key raw mate-
rials. They provided 45 percent of China's crude materials purchases
in 1973 which include all of China's rubber, half of its cotton imports,
and 45 percent of its nonferrous metal imports. Agreements now in
force with LDC suppliers assure the continued flow of cotton. copper,
and rubber for domestic industrial operations. Agreements to buy
grain and sugar from the LDC's will help to alleviate pressures of a
growing population on domestic resources.

World shortages of primary products have alerted China to the
increasing need for agreements to assure stable supplies of raw mate-
rials and foods. Moreover, because the People's Republic continues
to run substantial deficits in. its trade with the developed West-
perhaps $2..5 billion in 1974-surpluses in its LDC trade'are imipor-
tant for balancing its trade with the rest of the world.

APPENDIX

NOTE ON SOURCES

Data on foreign aid contained in this paper are drawn from numerous official
and nonofficial public documents. A primary source of information on China's
aid to LDC's is the annual series on Communist aid programs published by
the Bureau of Intelligence and Research of the U.S. Department of State.
Trade statistics are from People's Republic of China: International Trade Hand-
book, a research aid published annually by the Office of Economic Research of
the Central Intelligence Agency.
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