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LETTERS OF TRANSMITTAL

May 7, 1981.
To the Members of the Joint Economic Commitlee:

Transmitted herewith for the use of the members of the Joint
Economic Committee and other Members of the Congress is a study
entitled ‘“The Role of Small Business Enterprise in Economic
Development.”

This study was conducted by Drs. Harvey A. Garn and Larry C.
Ledebur of the Urban Institute.

This study assesses what is currently known about the status and
performance of the small business sector and its contribution to the

rowth and development of the nationil economy. The study raises
1mportant questions about whether firm size alone should be the
criterion for economic development assistance, and about whether
particular industries are more appropriate for assistance than others.

The views expressed in this study are those of -the authors and do
not necessarily reflect the views of the Joint Economic Committee
or any of its members.

Sincerely,
Henry S. REUsS,
Chairman, Joint Economic Committee.

p—

ApriL 30, 1981.
Hon. HEnRY S. REUsS,
Chairman, Joint Economic Commattee,
Congress of the United States,
Washington, D.C.

DEar MR. CuatrMAN: Transmitted herewith is a study entitled
“The Role of Small Business Enterprise in Economic Development.”
The study was prepared by Drs. Harvey A. Garn and Larry C.
Ledebur of the Urban Institute.

The study analyzes how economic performance varies with firm
size, and the immediate and longer term employment potential of
different size firms.

The committee is grateful to David Greytak of the Maxwell School,
Syracuse University, for his assistance and suggestions in reviewing
this study.

Sincerely,
JamEs K. GALBRAITH,
Ezecutive Director, Joint Economic Committee.
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THE ROLE OF SMALL BUSINESS ENTERPRISE IN
ECONOMIC DEVELOPMENT *

By Harvey A. Garn and Larry C. Ledebur

INTRODUCTION

There is renewed national concern for the welfare and/or plight
of the small business sector in the United States. This resurgence
of national interest in the contribution of small business enterprise
to the economy and wider society can be perhaps attributed primarily
to two factors. The first is the recent estimate that ‘“‘on the average
about 60 percent of all jobs in the United States are generated by
firms with 20 or fewer employees and about 50 gercent of all jobs
are created by independent, small entrepreneurs.”

The second factor contributing to the timeliness of recent concern
for small business is the inescapable fact that small business in Amer-
ica is in trouble.

The focusing of attention on the contribution and welfare of small
business has occurred while the national government is considering
methods of effectively providing direct financial assistance to firms
within the private sector? Formulation of programs and criteria
for financial assistance directly to private firms on other than an
ad hoc basis must address a complex array of questions concerning
objectives,* tradeoffs among objectives, targeting of industries, and
appropriate geographical and size of firm considerations.

owever, despite the increasing interest and concern for the small
business sector in the U.S. economy, existing knowledge about the
role and contribution of smaller enterprises is limited, and review
of the literature relating to small business reveals that many of the
often asserted tenets about their role and contribution fall more in
the realm of speculation and judgment rather than verified fact.
One researcher, observing the reemergence of concern for small
business in England has stated:®

Unfortunately, the renewed interest marches hand in hand with a deplorable
absence of facts. In this country our knowledge about small firms has long been

abysmal. The structure of this sector, let alone its conduct and performance has
remained murkily obscure. This is partly a legacy of past disinterest. After all,

1 This paper is & revision of “The Renaissance of Concern for Small Business Enterprise in the United
States,” by Harvey A. Gam and Larry C. Ledebur, Urban Institute Working Paper 1355-1, Feb. 22, 1980.

2 David Birch, *The Job Generation Process,” Cambridge, Mass.: MIT Program on Neighborhood
and Regional Change, 1970. Report submitted to the Economic Development Administration, U.8. De-
partment of Commerce. -

3 Direct financial assistance to private sector firms has been the objective of the Small Business Adminis-
tration and the Office of Minority Business Enterprise. Most recently this objective has been established
in the new Business Finance Program of the Economic Development Administration which assumes many
of the functions of the proposed national development bank, X

¢« For example, emplcyment, wages, productivity, rates of return, leveraging of private investment, etc.
s Jonathan Boswell, The Rise and Decline of Small Firms (London: George Allen and Unwin, Ltd., 1972),

p. 14
(1)
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neither governments, academics or public commentators thought it worthwhile
to go to much trouble in collecting the facts. But the mystery also reflects certain
characteristics of small firms themselves. Structural, legal and statistical factors
make them difficult to research. They are removed from such searchlighting as the
capital market can provide; their private legal status has, until very recently,
exempted most of them from the obligation of filing their annual accounts; and
their multiplicity and dispersion make them difficult to get at from the point of
view of official and statistical inquiries. To cap it all, the psychology of the small
businessman, his independence and individualism, have often appeared to create
an allergy, or even downright resistance, to the scrutinies of public interest or
research.

While this statement refers to Great Britain, it is apropos to the
United States as well as other western industrialized countries. A
cross-national review of existing information on small business per-
formance concluded that “the difficulties of obtaining and analyzin,
data on business formation and closures are not confined to the U.K.
and there are, in fact, very few national comprehensive analyses on
this subject in any country.® The head of the Small Business Adminis-
tration, A. Vernon Weaver, confirming the dearth of data on small
business enterprise in the United States, has stated, “One thing we
have to do is find out what our statistics are. And the unfortunate fact
1s that nobody really knows what they are. . . .” 7

- The murkiness surrounding the economic role and contribution of
the small business sector, due primarily to the inadequacies of existing
data precluding more analytic scrutiny,® persists despite periodic
efforts at illumination.® As & consequence, much which purports to
be fact about small business is surrounded by uncertainty and resist-
ance to analytical documentation.

In the context of the current reattention to the performance and
plight of small business enterprise, and the possibility of the formula-
tion of further public policies of direct financial assistance to firms
using some criterion of enterprise size, it is appropriate to readdress
the question of what is actually known about the status and per-
formance of the small business sector and its contribution to the
growth and development of the national economy of the United States.
Inevitably, such a reassessment will identify research needed to pene-
trate the murkiness surrounding the small business issue, as well as
those important to the formulation of policies for direct financial
assistance to firms.

S '; .ﬁmgl% F”Itnf'l in 9C'itiea: A Review of Recent Research, prepared by Economists Advisory Group, Ltd., for
] K., Ltd., 1979,

7 Evaluating the SBA: Its Programs, Problems and Future, An Interview with A. Vernon Weaver,”
Harvard Business Review, March-April 1979, p. 184.

® The Small Business Administration is undertaking the establishment of a small business national data
base, This project is being undertaken through an interagency, Small Business Data Committee, chaired
by SBA. One component of the charge to this Committee is to establish common definitions of business size
categories for use in the collection and tabulation of statistical data. .

° National conferences on small business were held in 1938 and 1958 as well as that of 1980. In addition,
President FEisenhower established a Cabinet Committee on Small Business in May 1956 under the then
Chairman of the Council of Economic Advisers, Arthur Burns.




ECONOMIC DEVELOPMENT OBJECTIVES: TRADEOFFS
WITH FIRM SIZE

Support for the thesis that smaller businesses make a unique con-
tribution relative to enterprises of greater size derives from a variety
of propositions. The range and diversity of these propositions preclude
their systematic assessment in a single study. The present study
focuses on a single rationale for assistance to the small business
sector—that of the role of small scale enterprise in the growth and
development of the U.S. economy and its composite local economies.
The impetus for this analysis grows out of the estimate that ‘60
percent of all jobs are generated by firms with 20 or fewer employees”
and the subsequent attention to this phenomenon in public policy
considerations.! The objective of this analysis is the evaluation of the
potential economic development implications of policies targeted to the
small business sector and the possible tradeoffs among objectives which
might result from these actions.

Studies of small business inevitably address the question of what
is meant by small. Numerous studies argue about the inadequacies
of scales measured on 2 single dimension such as assets or employment.
Others point to the pitfalls of definitions of scale exclusive of con-
siderations of industrial structures in which firms operate, and man-
agerial and related characteristics of firms and industries—the pri-
mary pitfall being definitions which lead to inappropriate policy
measures and applications.?

Invariably, however, researchers are confined to working with size
definitions which are dictated by the somewhat arbitrary delineations
used in the collection of federal statistics. Two criteria are primarily
available for firm size taxonomies—asset size or employment size.
Given available data configurations, it is not even possible to cross-
classify firms by asset and employment size, i.e., to identify value of
capital assets of firms classified by employment size. This represents
a critical deficiency in existing sources of data on small business which
constrains analysis of small business performance.

Because of these inherent data limitations, this study employs
the most common convention of measuring enterprise size by number
of employees. While constricting, this convention permits identifi-
cation of potential economic development tradeoffs by establishment
size, thus serving the limited objectives of this study.

Economic DEVELOPMENT CRITERIA

In order to implement a program of direct assistance to firms
through the public sector, a set of criteria must be identified which
can be employed to select appropriate projects from the array of

1 David Birch, op. cit.

2 See John Deeks, The Small Firm Qwner-Manager: Entrepreneurial Beharior and Management Praclice,
Praeger Publishers, New York, 1976, ch. 4, *“The Small Firm in an Advanced Industrial Society.”

(3)
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competing alternatives. These selection criteria are necessary even if
the decision has been made to target assistance to specific industrial
sectors (e.g., manufacturing) or firms meeting particular standards
such as asset or employment size.

The set of screening criteria appropriate for any given program
will depend upon the objectives of the policy it is designed to imple-
ment. For example, if the objective of o program is the economic
development of national and local economies, the set of screening
criteria for project selection should be related to potential economic
development outcomes or impacts of projects. Designation of the
appropriate criteria set for economic development projects is difficult

. both because development is a multi-faceted process which cannot be

measured along a single dimension (e.g., employment generation)
and the very real possibility of significant tradeoffs among develop-
ment outcomes. These tradeoffs might arise, for example, in a situation
where two potential projects were competing for a given bundle of
assistance. One firm might offer the prospects of greater initial employ-
ment gains, but lower wages and value added per employee. This
would typically be the case with firms which are less capital intensive.
The alternative project might result in smaller employment gains
but higher wages and value added per employed worker. The tradeoffs
between the two projects are greater employment gains versus higher
wages and productivity as measured by value added. It is by no
means clear, @ prior:, which project would have the greatest economic
development payoff in the local economy in which the firms would
be located.

The difficulty of project selection is compounded by the fact
that ‘“indirect” outcomes must be considered in addition to those
more “direct” impacts suggested above.® These indirect effects con-
sist of (@) backward linkages to other firms through demand for their
outputs in the assisted firms’ production processes; (b) forward link-
ages to households through the supply of goods and services which
enter the final consumption sector and to other firms through the
supply of needed intermediate goods; (¢) fiscal linkages through pay-
ment of taxes and demand for public services or other public ex-
penditures.* The development impacts of a firm on the community
i which it operates will vary, therefore, not only with the characteris-
tics of the firm itself, but also with the characteristics of the local
economy and its constituent workforce, firms and households.

In this paper, only direct development outcomes and potential
tradeoffs among these outcomes, are considered. The question ad-
dressed is that of what scale of firm operation has the greatest likeli-
hood of maximizing the positive development impacts in a local
community. As will be demonstrated, the tradeoffs among develop-
ment objectives which occur over ranges of firm size tend to be
significant and vary from industry to industry, thus, perhaps, draw-
ing into question the practicality of stringent firm size criterion in
programs with the primary objective of economic development of
subnational areas.

3 The multiplier effect of the income generated by the firm being spent and respent in the local economies
is considered a direct outcome.

4+ These are discussed in Harvey A. Garn, “The Estimation of Development Impacts,” Urban Institute,
February 1980, No. 1395-1.



The selection of any particular set of direct development impact
indicators is somewhat arbitrary and, inevitably, the availability of
data constrains the selection process. Primary indicators are used in
this examination of industry performance across size of firm
classifications.

1. Employment Generation.—Data on jobs generated over time by
firms classified by employment size are not available from conven-
tional data sources. Thus, we start from the provisional assumption
that smaler firms are the primary generators of new employment, and
ask the question, “what are the development tradeoffs between the
employment gains associated with smaller firms and those of greater
size?”’ The rationale for this assumption is the observation that 85
percent of the employment gains in manufacturing between 1969 and
1976 were in firms with 20 or fewer employees (Table 1). There is a
great deal of regional variation in these figures. In the hard hit North-
east, all of the employment gains occurred in smaller firms. In the
three remaining regions, the percentage of new jobs generated by
smaller firms was less than the national average. In the growing South,
very small firms and very large firms accounted for approximately
the same proportion of new employment.

TABLE 1.—PERCENT DISTRIBUTION OF MANUFACTURING EMPLOYMENT GAINS AND LOSSES!' BY FIRM SIZE,

1969-76
Employment size class

Region 0to20 21 to 50 51 to 100 101 to 500 500 pius
United States 85.4 14.6 15,2(-) 32.2(~ 62.5(—
Northeast. .. 100.0 5.0(=~) 11. g—; 28.0(— 55.6(—
North central 83.1 16.9 (= 28.2(— 7L1(~
Sou! 39.0 13.9 5.1 1.6 40.5
West.___ 589, 17.7 10.0 12.6 100.0(—)

1 Distribution of losses signified by the symbol (—).
Source: Developed from data in David Birch, ‘‘The Job Generation Process™’, op. cit.

& Data produced by the Census Bureau and the Bureau of Economic Analysis identify number of firms
and employees by employment size of firms. It is not possible to identify the number of firms in a size cate-
gory which represent new starts and closures of firms from these data. Nor can firms be followed as they
change emf)loyment size categories over time. This precludes the analysis of employment generation of firms
over their life cycles.

The data used by David Birch was drawn from the Dun & Bradstreet Market Indicators File,.a ﬁmy

rietary data set not accessible to most researchers. In the absence of other data with comparable flexibility,
t is not possible to verify or refute the job generation findings based on Dun & Bradstreet data. Therefore,
this study provisionally accepts these conclusions. However, findings based on the Dun & Bradstreet data
gmst ll)lgsinterpxgted with caution. Alan Olson of the Economic Research Division of EDA in & memoran-

um, argued: .

“The Birch study is most often criticized for using the Dun & Bradstreet (D. & B.) file of business estab-
lishments as the basic dats source. The privately collected file has been found to underreport the number
of establishruents and total employment when compared with U.8. Government statistics. Statistics for
New England, for example, show that D. & B. had 38.9 percent fewer establishments than the Census
County Business Pattern and 39.4 percent fewer employees than the decennial census. A 39 percent under-
reporting would not be a problem if it were consistent across types and classes of firms, but this does not
appear to be the case. Several analysts, including Birch, have stated that D. & B. reporting of small firms
is probably more complete than its reporting of larger ones.

“There is also some question as to whether Birch’s methodology biases the result’in favor of small firms.
His method consists of classifying firms by size in initial year (1069) without revising those classifications as
firms grow. (Firms added to the data set after 1969 are classified as of the year they were added). Therefore,
many small firms could have grown to become medium or even large firms before the terminal data year
(1976). Birch’s result would probably be different if the firms were reclassified by size in each year of the
smgly so that only small firms were credited to small firm employment growt .

“here is also some evidence that the time period chosen for this study is nonrepresentative. Data from
County Business Patterns show that 1969 was a relatively low point for small business: The small business
(0-19 employees) share of total manufacturing employment dropped from 7.2 percent in 1964 to 6.0 percent
in 1869 before rising to 7.0 percent in 1975. The same pattern of decline in the sixties followed by growth in
the seventies occurred in other industry divisions, including_ construction, trans rtation, and whosesale
trade. Therefore, most of the growth in small firms during the 1970’s only reestablished the position this
class of firm had held in the early 1060’s.”
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In addition to this regional variation in firm size performance,
variation among manufacturing industries would be expected. A much
richer level of regional and industry detail is required to test the as-
sumption that small manufacturing firms generate the most new
empfoyment opportunities in all places and all industries.

2. Value Added per Employee.—The average annual rate of increase
in productivity in the U.S. economy has fallen below that of Japan,
Germany, France, Canada, and the United Kingdom over the last
decade.® Thus, productivity, a critical factor both in maintaining
international competitiveness and moderating inflationary pressures,
is a major national development consideration. Value added per
employee is used as a measure of productivity for examining the per-
formance of manufacturing firms of different em loyment size.

3. Change in Value Added per Employee.—In  addition to high
productivity firms, an appropriate economic development focus
might also be enterprises generating rapid productivity increases over
time. Change in value added per employee between 1967 and 1972 is
used to comf)are rates of productivity jncreass' by manufacturing
firms by employment size. :

4. Wages per Employee.—The wage levels paid by firms is a develop-
ment consideration for local economies. (%mmunities will be con-
cerned not only with the generation of jobs, but also the incomes
which they bring into the local economy, the tax capacity which they
create to pay for necessary services and the linkages of these incomes
to other jobs.

5. Change in Wages per Employee.—In turn, the rate of increase in
wage levels as well as absolute wage levels are a significant develop-
ment factor. Communities will seek firms with the potential for growth
and enhancement of income flows.

6. New Capital Expenditures per Employee.—The capacity of firms
and industries to generate new investments in their operations is
important to both the national and local economies. Capital expendi-
tures per employee in 1972 are used as a measure of the investment
as an economic development impact.

¢ See the following table :

ANNUAL GROWTH IN GNP PER EMPLOYED WORKER IN MAJOR INDUSTRIAL
COUNTRIES, 1963-79

[Percent change per year]

Country 1063 to 1973 1973 to 19791

R il adadnd
X TR ICIONN

POER 00 n 001
B ODR IO

1 Estimate.

Source: Organization for Economic Cooperation and Development. Reprinted in Economic Report
of the President, January 1980, (Washington, D.C., U.8. Government Printing Office, 1980), p. 85.



It should be reemphasized that while these six performance measures
are commonly used indicators, they do not necessarily constitute the
most appropriate set for the nation or any particular local economy.
Selection of a set of criteria for evaluating development outcomes
ultimately should be based on the circumstances, needs and priorities
of places. However, the criteria identified above serve to illustrate
the tradeoffs of benefits deriving from firms of varying size.

Ecoxomic PErFOrRMANCE oF FirMms: TRaDEOFFS WITH ENTERPRISE
Si1ze

The economic performance of small firms (1-99 employees) is
examined in Table 2. The performance data from which the rankings
presented in this table are derived, as well as greater detail by firm
size, are presented in Appendix A. Columns 1-5 of Table 2 rank the
performance of smaller firms in each industry relative to four size
classes of larger firms in their industry. Column 6 is an average of the
rankings for smaller firms across the five criteria variables.

In columns 7-12 the issue of firm performance is approached in a
somewhat different manner. Here small firms in an industry are
ranked relative to small firms in other manufacturing industries on
each of the five criteria rather than against larger firms in their own
industry. Column 12 presents averages of these rankings across the
five performance criteria.

In this form the date permit identification of two alternative
procedural rules of thumb which, in turn, serve to illustrate some
paradoxical dilemmas of developing industrial policies where firm
size is an initial screening device for eligibility. Given a decision that
assistance should be targeted to smaller firms—

Procedural Rule 1.—Assistance should be targeted to those industries
in which small firms exhibit high performance relative to larger firms
in their industry.

The objective of this screening procedure is to minimize the trade-
offs or opportunity costs within an industry which results through
targeting to small firms.

Procedural Rule 2.—Assistance should be targeted to those indus-
tries in which small firms exhibit high performance relative to firms of
equivalent size in other industries.

The objective of this decision rule is to minimize the tradeoffs or
opportunity costs among industries in targeting to small business
enterprises.

Given the assumption that assistance will be directed to small
firms, the most propitious outcome of application of these procedural
rules for project selection would be that they identified common sets
of industries, thus minimizing tradeoffs or opportunity costs both
within and across industries. Unfortunately, this clearly is not the
case as indicated by the data of Table 2.

Using the unweighted average of criteria rankings, a procedure
which gives equal weight to each of the five criteria, the five high
performance industries identified by each of the two procedural rules
are:



TABLE 2.—RANKING ON CRITERIA VARIABLES FOR SMALL FIRMS (1 TO 99 EMPLOYEES)

Rank in industry ¢ Rank in size class?
New New
capital A Change capital ) A Average
Value expendi- in value in wages Average Value expendi- in value rank
added per tures per  added per per rank added Wages tures per  added per _for all
employee, Wages per pl , pl pl A for alt per per employee, emplo1vee. i criteria in
7 emplolyee 1972 1967-73 1967-72  criteria in employee, empIO{ee 1967-72  Change in i e
(thousands) 973 (th ds) (p ) (p ) the industry 1972 972 (thousands)  (percent) wages industry
[0)] @ @ ) () ©) (@] 8) ()] (10) (1) (12)
Allindustries...__._.__..._______. $5.0 $5.0 $5.0 4.0 5.0 L S
20—Food__. 5.0 5.0 2.0 2.0 3.0 3.4 3 $12 7 2 4 5.6
21—Tobacco 5.0 4.0 5.0 4.0 4.0 4.4 17 19 6 20 16 17.6
22—Textiles 1.0 2.0 2.0 2.0 5.0 2.4 16 17 8 7 9 11.4
23—Apparel 2.0 2.0 3.0 5.0 5.0 3.4 20 20 20 19 20 19.8
24—Lumber and wi 5.0 5.0 4.0 5.0 3.0 4.4 15 16 9 1 8.4
25—Furniture...___. 34,0 330 34,0 32.0 4.0 3.4 18 15 17 13 15 15.6
26—Paper...____.__.._._ 5.0 5.0 4.0 1.0 5.0 4.0 9 6 5 7.0
27—Printing and publishing. 5.0 5.0 4.0 4.0 5.0 4.6 10 7 12 10 11 10.0
28—Chemicals._.____._. 4.0 34.0 34.0 33.0 34.0 3.8 3 2 4 3.2
29—Petroleum._.___ o 5.0 5.0 5.0 Lo 5.0 4.2 1 1 1 3 3 1.8
30—Rubber and plastics__ 5.0 5.0 1.0 5.0 5.0 4.2 11 13 4 11 14 10.6
31—Leather____.______. 4.0 3.0 2.0 5.0 4.0 3.6 19 18 19 15 13 16.8
32-—Stone, clay and glass._ 5.0 5.0 3.0 4.0 3.0 4.0 [] 6 5 8 5.0
33—Primary metals_ .. 4.0 5.0 2.0 5.0 4.0 4.0 5 8 3 18 17 10.2
34—Fabricated metals__ _ - 5.0 50 1.0 3.0 5.0 38 8 4 11 12 12 9.4
35—Nonelectrical machinery 5.0 5.0 3.0 5.0 5.0 4.6 6 2 13 16 18 11.0
36—Electrical machinery. ... 5.0 4.0 2.0 5.0 5.0 4.2 12 11 14 14 10 12.2
37—Transportation...._ 5.0 5.0 2.0 5.0 5.0 4.4 13 10 10 17 19 13.8
38-—Instruments. . 5.0 5.0 4.0 3.0 2.0 3.8 15 9 7 8.6
39—Miscellaneous _.._.____..___._.__. 34.0 32.0 314.0 33.0 32.0 3.0 14 14 18 6 8 12.0
Average rank for all industries.... . 4.4 4.2 3.1 3.6 B e m e mmmm—m— e oo
* Rank of small firms® performance relative to 4 other size classes of firms: (1? 100 to 249, (2) 250  Worst-off equals 20, best-off equals 1. . X
to 499, (3) 500 to 999 and (4)>1,000 employees within the industry. Worst-off equals 5, best-off equals 1. 3 Data not available for 1 of the size-cl b of discl requirs ts; therefore, ranks

2 Rank of industry performance relative to small firms' performance in the other industry breaks. range from 1 to 4 with worst-off equal to 4.



Procedural rule 1 Procedural rute 2

Industry Average Industry Average

1. 1. Petroleum. ... . e
2. 2. Chemicals_......._.
3. 3. Stone, clay and glass.
4. 4, Food-......_......_ .
5. B PAPer - oo aas

Lt d ad sl
LYY

The only industry which falls within the top five on performance by
both rules is food. The two industries in which small firms outperform
firms in the same size category in other industries are petroleum and
chemicals. These industries are highly capital intensive, ranking 1 and
3 respectively among the 22-digit manufacturing industries in the
fewest employees per $1 million of capital stock in 1972.7 In contrast,
four of the five industries (the exception is food) identified by the
first procedural rule are relatively labor intensive, ranking among the
lowest five two-digit manufacturing industries.®

The programmatic dilemma which arises with these observations
is as follows. In general, if assistance is directed toward small firms
in industries where they outperform firms of greater size in the same
industry, this procedure tends to direct assistance away from those
industries in which small firms have the highest performance com-
pared to small firms in other industries. On the other hand, if assist-
ance is directed towards industries whose small firms outperform
small firms in other industries, larger scales of firm operation always
tend to have better performance.

Thus, rather than identifying & common set of industries, the two

rocedural rules for selection identify two largely discreet sets of
mdustries in which the tradeoffs in outcomes tend to be sharp and
significant. In a general way, it is possible to characterize these trade-
offs as products of the contrasting labor/capital ratios of the two indus-
try sets.

7 See the following table: Emol
mployees
per $1 million
capital
Industry: stock
Food Produets. - o o oo e mmmemmmm e e mcmmceemcn e 35
Tobacco products. 11
Textiles._____.____ 62
Apparel e mc—me e e m—m—emmemmc e mm e 93
Lumber and wood 38
Furniture and fixtures. 104
Paper products..__. 34
Printing and publis! 54
Chemicals. ._..... 19
Petroletun refining. 5
Rubber and plasti 51
Leather goods. ... 86
Stone, clay and glass 42
Primary metals__... 25
Fabricated metals. ...__... 52
Non-electrical machinery.. 33
Electrical machinery____.____ 35
Transportation equipment_.__..___________ ... 22
Instruments...... 43
Miseellaneots. - oo T 68
Average._._.__________ - 45.6
Standard deviation . . .o e oo e emmmmmmmmmeem e me s e e 26.5

Source: Harvey A. Garn, The Urban Institute, unpublished tabulations.
8 Excluding the industry category ‘* Miscellaneous.”
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From the data of Table 2 general observations on the tradeoffs
resulting from targeting to small firms can be made. Two appear
particularly germane.

1. Smally Jirms perform poorly on the criterion of value added per
employee, our measure of productivity.® It is probable, therefore, tﬁat
there exists a sharp tradeo§ between the new employment generated by
smaller firms and potential productivity gains wflb)ich would occur with
larger firm scale.

In some industries small firms perform better on the criteria of
change in value added per employee between 1967 and 1972,'° but
overall performance on this measure is inferior to that of larger firms.

2. Small business enterprises tend to perform less well on the criterion
of wage per employee than do larger firms. Small firms have lower average
;vagle;sh creating a tradeoff between employment generation and wage
evels.

The lower average wage level of smaller firms is not necessarily
undesirable in an economic development context. An important role
of small firms in the economy is the provision of entry level jobs to less
skilled workers. A more critical issue is whether these jobs serve as
stepping stones to higher wage employment opportunities or are
“dead end”” without opportunities for job progression.

BenerFIT/CostT RATios oF DEVELOPMENT OUTCOMES

An alternative approach to the selection of potential projects for
assistance, and examining potential tradeoffs by industry and firm
size is to use the maximization of benefits per unit of capital cost as
the initial screening device. This rule of thumb is a reasonable approach
where the public sector is seeking to maximize the development im-
pacts on local economies of assistance funds for capital investment
rather than operating costs of firms.

The rankings of small firms relative to four categories of larger
firms on the basis of these benefit cost ratios are presented in Table 3.
Because of the nonexistence of data on capital assets by firm size, it
was necessary to calculate these ratios of benefits to capital costs using
a proxy for asset value. For this purpose, new capital expenditures
by firm size by industry were used. To test the legitimacy of this
procedure, capital invested per employee in 1972 and new capital
expenditures in 1972 were ranked by industries. The rank order cor-
relation between the two sets of rankings was a proximately 0.90,
suggesting that the proxy selected is reasonable.!? However, the ratios
resulting from these calculations have validity only for comparative
purposes, e.g., across industries or among firms of differing sizes within
an industry. The magnitude of the ratios themselves do not constitute
approximations of actual benefits/capital cost ratios.

? With the noted exception of textiles. .

10 The data on value added per worker and average wages are presented in Appendix A. For all manufac-
turing-the difference in value added per worker between the smallest irms (1-19 employees) and the largest
(greater than 1,000 employees) is $6.61. This per worker differential is not trivial, as David Birch has argued
(* Researchers Challenge ‘Small Is Best’ Claim,” Ine Magazine, October 1980, p. 32). When aggregated for
all workers these productivity differentials among firms of differing size become highly significant and
represent sharp tradeoffs with employment outcomes. . X

1t That wage levels vary with scale of business enterprise is not a new observation. This relationship results
from the higher productivity of large firms, the characteristics of their workforce such as education and
oc('u]pational skills as well as a variety of institutional factors (e.g.. unionization).

121t should also be pointed out that the rank correlation between capital invested per employee and new
investment per employee does not necessarily hold across firm size categories. This points again to the impor-
tance and need for data on capital assets cross-tabulated by firm size taxonomies.
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TABLE 3.—RANKING ON CRITERIA VARIABLES (PER DOLLAR OF NEW CAPITAL EXPENDITURE) FOR SMALL FIRMS (1-99 EMPLOYEES)

Rank in industry t Average Rank in size class 3 Average

- rank for all - rank on all

Value < Production criteria in Value Production . criteria in

added Wages workers Ain VA Ain wages the industry added Wages workers Ain VA A in wages size class

m @ @) (CY) (5) (6) a ® (€} (10) 1) a12)

All industries_ ... __ .. ... ... 4 5 1 1 2 2.8 e ieemeeeececeaccec-mm-a-esmze-asecsemccasemes-essssmmeo=en

Food. .. el 4 5 4 3 3 3.8 13 15 17 13 14 14.4
21—Tobacco. 1 1 1 1 1 1.0 11 7 4 6.8
22—Textiles... 2 4 4 3 4 3.4 18 16 15 19 19 17.4
23—Apparel..._..... 3 4 3 5 ] 4.0 3 2 20 20 9.6
24—Lumber and wood 3 3 2« 4 2 2.8 16 14 13 16 17 15.2
25—Furniture.....- 31 31 32 3 3 1.8 5 17 16 10.0
26—Paper............. 3 3 2 1 1 2.0 17 17 16 3 11.2
27—Printing and publishing_ . 5 4 1 4 4 3.6 11 10 12 1 12 11.2
2 emicals. ... ... 34 33 32 1 1 2.2 15 20 20 4 5 12.8
29—Petroleum. ... . 1 1 1 1 1 1.0 2 4 1 1 1.8
30—Rubber and plastics. 5 § 5 5 5 5.0 20 19 19 18 18 18.8
31—Leather._.____..... 5 5 4 2 2 8.6 5 3 12 11 6.8
32—Stone, clay and glass 1 1 1 1 1 1.0 1 1 2 1.6
33—Primary metals. ... 5 5 4 1 1 8.2 19 18 18 6 13.4
34—Fabricated metals. ... 5 5 4 5 5 4.8 10 9 8 10 10 9.4
35—Nonelectrical machinery. . 3 3 1 1 5 2.6 7 7 7.8
36—Electrical machinery.. 4 4 4 4 4 4.0 12 12 10 8 8 10.0
37—Transportation_.. 5 ] 4 3 3 4.0 14 13 14 9 9 11.8
38—Instruments._. _ 4 2 2 4 3 8.0 8 8 11 14 13 10.8
39—Miscellaneous. ... 31 31 3] 3 3 1.8 5 5 6 15 15 9.2
Average of small firms__... 3.25 3.25 2.55 3.30 310 o mesemeeee—eeemeeaeececescc-sessm-mesames-scecesmsesr-sve-eee--eans

1 Rank of small firm performance relative to 4 other size classes of firms: (1) 100 to 248, (2) 250 to 3 Data not available for 1 of the size classes because of disclosure requirements; therefore ranks

499, (3) 500 to 999 and (4) 51,000 emplo‘yaes within the industry. Worst-off equals 5, best-off equals 1. range from 1 to 4, with worst-off equal to 4.
3 Rank of industry performance relative to small firm performance in the other industry breaks.
Worst-off equals 20, best-off equals 1.

4!
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The procedure selection rules previously examined can again be used
in selecting high performance industries where performance is meas-
ured by the benefit per unit of capital cost ratios. This approach in-
creases the number of industries which fall out under both procedural
selection rules—petroleum, stone, clay and glass and tobacco. Assist-
ance to small firms in these industries would tend to result in high
benefit per unit of capital expenditure ratio, both relative to larger
firms in their industries and smaller firms in other industries, thus
minimizing potential tradeoffs or opportunity costs with other indus-
tries or scale of firm operation.

Procedural rule 1 Procedural rule 2
Average . Average
Industry rank | Industry rank
1. Stone, clayand glass.. ... ____ .. 1.6
2. Petroleum - 1.8
eather____________.. 6.8
4. Tobaceo_ ... .. ___ 6.8
S. Nonelectrical machinery. 7.8

While the methodology suggested above is useful in identifying
industries which might be appropriate, it does not dispose of the
dilemma of major tradeoffs among development outcomes which arise
when programs are targeted to small businesses in most industries.



EMPLOYMENT POTENTIAL BY FIRM SIZE

This study has provisionally accepted the findings that small firms
in the aggregate generate the majority of net new jobs in the U.S.
economy (see text page 5, and footnote 5). Two additional considera-
tions should be introduced in evaluating the significance of this ob-
servation based on the Dun & Bradstreet data: (1) Do small firms
create the most new jobs relative to their representation among all
firms? and (2) what is the employment potential of small firms com-
ared to those of greater scale over time? Both of these questions are

ighly germane in assessing the observation that small firms generate
66 percent of new employment.

EMPLOYMENT GENERATION PER FirMm

According to the Dun & Bradstreet data, small firms with 0-20
employees constituted 91.9 percent of all firms in the national economy
and accounted for 95.1 percent of firm closures, 92.4 percent of em-
ployment expansions, 76.8 percent of employment contractions and 66
percent of new jobs. The average employment generated per firm in
the five firm size categories used by Birch are presented in Table 4.
The ratio of new jobs per firm increases with firm size. As would be
expected, the smallest firms generate the fewest jobs per firm and the
largest the greatest number of jobs per firm. Thus, the employment
generation impact of smaller firms is a consequence of their aggre-
gate numbers rather than a consequence of employment scale.

TABLE 4 —AVERAGE EMPLOYMENT GENERATION BY FIRM SIZE

Firm size
0to20 21 to 50 51 to 100 101 to 500 500 plus
Percent of firms__._.____._............ 91.9 5.4 16 Lo . 0.1
Percent of new jobs_.___..._ .......... 66.0 11.2 4.3 5.2 13.3
Ratio new jobs/firm. ..o 0.718 2.07 2.6 .2 133.0

w
o

One implication of this observation is that the appropriate economic
development policy issue is the aggregate size of the small firm sector
rather than the nature of particular small firms. This suggests that the
appropriate policy focus may be the generation of new small firms
rather than attempts to preserve the existing firm stock with the
attendant risk of intercepting the processes of adaptation within the

(13)
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small firm sector. This does not argue, however, that public poucie.
should not be concerned with the ran%e of tax, paﬁerwork, regulatory
and credit disincentives which adversely affect small business.

IMMEDIATE AND LoNGER TERM EMPLOYMENT POTENTIAL

An important further aspect of the relative economic development,
potentialpof different size firms is the degree to which the jobs created
are likely to continue over time. Job generation is only part of
the story. Small firms (particularly in the 0-20 employee size class)
have considerably higher probabilities of closing than larger firms. The
impact of these closure probabilities on firms of different sizes is shown

in Table 5.
TABLE 5.—SURVIVAL PROBABILITIES AND INDICES (1969-76)

[0-20=1.00]
Surviving past 4 yr Surviving past 9 yr Continulng‘to survive 104-yr
Survival Survival. ) Survival
probabili probabilil; probabilit
Initial size (percent Index (percent Index (percentg Index
37.4 1.00 17.3 1.00 8.6 1.0
53.6 1.44 35.2 2.03 26.2 3.0
55.7 1.49 36.4 2.10 27.4 3.1
66.4 1.51 36.8 2.13 28.3 3.2
67.7 1.82 42.5 2.46 3.7 4.1

Source: Calculated from data in table 4-6 in David L. Birch, “The.Job Generation Process.”

Table 5 highlights two important features of small firms relative
to larger firms. First, their survival probability for each age group is
considerably smaller than for larger firms.! Second, the difference in
expected survival rates favors larger firms relatively more over time.
The very largest firms have a probability of surviving past 4 years
that is over 80 percent higher tgan for firms with fewer than 20 em-

loyees. The probability of the largest firms surviving past 10 years,
Eowever, is more than 300 percent higher than for the smallest firms.
The table also shows the fairly dramatic improvement in survival
probability once a firm employs more than 20 eople. An obvious
explanation for this phenomena, which is offered also by David Birch,
is that larger firms have s greater ability to weather reductions in
demand or other adverse effects with temporary layoffs or longer term
reductions in work force without going out of business altogether than
do smaller firms.

These considerations suggest the importance of estimating the
employment which might be expected in firms of different sizes which
do survive. The significance of the time paths of firms of different
sizes is illustrated in Figure 1.

! The survival probability of a firm surviving beyond 4 years is equal to (1—percent of deaths). Thus, the
v+ nge of & 0-20 size firm entering the 5-9 period = a = .627) = 0.373. Of the 37.3 percent of such firms which
enter the 5-9 year period, 53.7 {)ercent die. The probability of surviving past 9 years fs, therefore (1 —0.537)
37.3 = 17.3. The other probabilities in the table are calculated in the same way.
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TDE pATHS OF PO
- +~RXPECTED-EMPLOYMENT PATTERNS

SUMMARY ¢

Percantage of firms which survive 18,3%
Averags eaployment/surviving firm 23,72
Total amployment in surviving firms 434

Eaployment losa due to closure 1,694

In 0-5 yoars An 5-9 years In 10+ years
Surviving Surviving Surviving
I£ 100 £arup | ELras sachi 3y 3 pyp, | ELE0B eREh| 34 5 gy, | £ivms machl gy firey
start with 204 lddll.9 .| wi1l survive] ® Loyeas, | Survive to e toyees.| V111 survive
enployees_to.| ITPLOVeERs | to ggo 4 and | SPPLOYENS] 1009 and cmpRoyecssl o 10+ and_
tal employ- will employ will employ will employ
ment s 2,000 856 577 434
62.7 tiras . 12,8 firms 6.2. f{rms
will close.. will close-- will close--
losing 1,254 losing 294 losing 146
Jobs Jobs Jobs
Surviving. n Sutviving - Surviviag-
1f 20 firms | firms each{l1l.14§ fivmse. firms each |7.28 Firns firms each
start vith |lose 0.25 |will eurvive | lose 0.83 |, 41q .“:1" lose 3.25 :i:: ::“;:"
100 employ- |employees.|to age 4 and | employees. |, age 9 and | employces.| .o 104 :nd
certoynent ran ™ L oty w11 exploy
p1 oyme . 120 524
is 2,000
8.86 fLrme 3,06 f£irme 1.80 firme
will close-- . will clone.] will close--|
loaing 886 loaing 385 losing 178
Joba jobs joba

Source: Calculated from data in Tabla 4-6, The Job Gensration Process, David Birch, p.37.

P of firms wvhich survive 27.4%
Average employment/surviving firm 95,62
Total employment fn surviving firme 524

Employment lons dua to closure |4k}
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This chart shows that (for the 1969-76 period) firms initially em-
ploying 100 people have a significantly higher probability of surviving
than firms which initially employ 20 people (27.4 percent versus 18.3
percent). Each of the smaller firms which survive would be expected
to have expanded their employment by about four employees, while
the larger firms would have lost slightly more than four employees.
The key differences are in the relative employment loss due to closures
and total employment in surviving firms. These estimates show that
expected closures in small firms would result in the loss of about 250
more jobs out of an assumed initial employment of 2,000 than in larger
firms initially employing the same number. Furthermore, the total
employment in surviving firms is estimated to be considerably greater
for the larger firms even though each of them would experience some
work force reduction over this time period.

The relative ability to generate employment of different size firms
over time varies both regionally and by industry. Appendix B shows
time paths of firmsfor manufacturing, trade and services in the North-
east and the West in order to illustrate this variability. Table 6
summarizes significant aspects of this data. :

TABLE 6.—REGIONAL AND INDUSTRY PERFORMANCE OF FIRMS OF DIFFERENT SIZES (INITIAL EMPLOYMENT
20 AND 100) OVER 10+4YR

. . Percent of employment Relative
Percent of firms surviving surviving per_maneng

ploymen!
Region 20 employees 100 employees 20 employees 100 employees potential 1

Northeast:

Manufacturing. ... ... _.__ 19.3 2.6 21.7 25.8 1.08
rade. ..o iaes 18.4 26.5 23.2 23.6 1.02
S_erwces ......................... 16.6 20.5 1 18. 1.05
Manufacturing. _...._............. 17.6 27.1 29.7 1.22
[£:1 [ 14.5 25.0 17.8 24.7 1.39
Services. ... ... 15.3 19.0 17.5 1.02

1 Relative permanent employment potential is the ratio of surviving employment in firms initially employing 100 to
firms initially employing 20 per initial employee,

In all cases, larger firms have a greater percent which survive
and a higher percent of initial employment which survives than do the
firms which start with fewer employees. Generally, a higher propor-
tion of both size classes in manufacturing firms and employment
survived than for trade and services, attesting to the greater volatility
of these latter two sectors. The only exception to this generalization
is the percent of employment surviving in small trade firms in the
Northeast.

The final column of Table 6, “Relative permanent employment
potential,” should be interpreted as the number of permanent em-
ployees (jobs lasting for 10+ years) in firms which originally employ
100 relative to each permanent employee in firms which originally
employ twenty. The relative advantage of larger firms on the criterion
of permanency of jobs is shown by values greater than one in this
column. Particularly striking is the strong relative advantage of larger
firms in manufacturing and trade in the West (1.22 and 1.39, re-
spectively). This relative advantage is especially significant because
it is known that the West has experienced a rapid expansion in em-
ployment in small firms in this same time period.? Thus, a climate

¢ Manufactu in a Changing Industrial Environment,” by Harvey A. Garn, Larry C. Ledebur, and
Jim Miller, unpublished.
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which is apparently conducive to small firms does not appear to eli-
minate the greater permanent employment potential in Farger firms;
rather, it may enhance it.

The information in this section suggests that it probably would
be unwise to adopt an exclusive strategy of supporting only small or
large firms with economic development incentives. Over any given
time period, most new jobs are likely to be created in small firms.
The magnitude of the advantage of small firms in this regard is prob-
ably sensitive to the national cycle. Furthermore, it will most likely
continue to be the case that small firms will continue to experience a
higher incidence of closure than larger firms. To the extent, therefore,
that permanency of jobs is considered an important feature of a local
employment base and important to the future income prospects of
employees initially hired, larger firms are preferable.



CONCLUSIONS

There is a resurgence of interest in the role of the small business
sector in the national economy and the mosaic of local economies of
which it is composed. Attendant with this renewed interest must be
the recognition that there is a serious and persistent lack of informa-
tion on the performance of small business enterprise and the contri-
bution of this sector to national and local economic development
objectives. This lack of knowledge is particularly critical as programs
of direct public sector assistance to industries, firms and the issue of
the appropriate scale of business enterprise are considered.

The research of David Birch on the dynamics of job generation
represents a useful and necessary step in the process of analytically
evaluating the performance of small business in the national econom
and in its constituent local economies. One consequence of this wor
has been to focus attention on the employment contribution of
smaller firms. Employment is but one measure of the outcome or
impacts of the development process. No less important are the pro-
ductivity of firms, the wage levels of employees, and the permanency
or stability of the employment generated by particular activities.
Communities will be concerned not only with new employment, but
also with the income flows generated by wages and other expenditures
of the firm, and the possibilities of long-term retention of these firms
and the stability ofp the employment which they generate. These
factors, over time, will be determined by the productivity of those
firms and the competitiveness of their products nationally and
internationally.

It has been demonstrated by Birch that smaller firms generate
more new employment opportunities than those of greater size. How-
ever, larger firms have higher levels of productivity and wages than
those of lesser size. Thus, there appear to be sharp tradeoffs between
employment gains and productivity and wages. It is probable, there-
fore, that public programs to provide assistance to firms will confront
a rather clear cut choice—whether to provide assistance to smaller
firms with higher initial employment and lower productivity and
wage levels, or larger firms with higher productivity and higher
wages, but at the cost of generating fewer new jobs.

In addition, there will generally be sharp tradeoffs between short-
run job creation and the permanency of {obs as a function of the
size of firm. The probability that a firm will survive and continue to
provide jobs increases with the size and age of the firm. Viewed over
a short period of time, small firms will provide most new jobs. Over
longer periods, the proportion of the jobs which remain will consist-
ent%y favor larger sized firms. Consequently, the earned income from
a job has a greater chance of being interrupted for a worker in a
small than in a larger firm. A policy choice to support smaller firms
with higher initial employment gains than in larger firms represents
implicitly a substantial discount rate on future jobs and em'ne(P income
relative to current jobs.

(18)
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The identification of these critical tradeoffs among potential develop-
ment outcomes with firm size raises serious questions about the feasi-
bility of targeting assistance exclusively to firms of any particular
size. It is apparent that, in some cases, employment objectives and
productivity objectives of economic development policies cannot be
realized simultaneously. Furthermore, if productivity increases and
the international competitiveness of U.S. exports become primary
objectives of an emergent national industries policy, there may be
tradeoffs between the objectives of economic development policies
and those of industry policies.

In addition, there is a great deal of variation in the performance of
different sized firms among industries and subnational economies.’
This variation suggests that uniform national policies relating to
either industries or size of firm will not be responsive to the unique
characteristics and conditions of diverse locaf) economies. A much
richer level of geographical and industry detail is required to evaluate
the performance of firms by size across industries and places.

Finally, it should be pointed out that an important set of policy
issues relating to firm size has not been addressed. The specific types of
policy intervention which would have the greatest benefit per dollar
of federal expenditure has not been determined. At present, this can-
not be done because of the lack of data on capital assets of firms in
various size categories. It-is uncertain what the results of a rigorous
attempt to sort out these issues would show. However, the informa-
tion presented in this paper suggests that this information is requisite
to an evaluation of the desirability of establishing restrictive firm
size rules for eligibility in economic development programs. While
data examined are intended to be illustrative, they serve to raise
serious issues for considerations of economic development policies
which provide support exclusively for firms of particular size, either
small or large.

1 The issue of potential conflicts in the objectives of economic development and national industries policies
and the geographical variation of industry performance is addressed in Harvey A. Garn and Larry C.
Ledebur, * Congruencies and Conflicts in Regional and Industry Policy,” paper presented to the Atlantic
Economic Conference, Feb. 14, 1980, and Marc Bendick and Larry C. Ledebur, * National Industrial Policy
in Economically Distressed Communities,”” Policy Studies Journal, 1981, forthcoming.



APPENDIX A

A-1  CRITERIA VARIABLES AND RANKS FOR FIRMS WITH 1-99 EMPLOYEES, 1972
(CRITERIA VARIABLES PER EMPLOYEE)

\ New Number 2
; Capital of Change 4
1 Value Expend- Product- in Change
| Added itures ton Value in
1 1972 1 2 Wages 1 2 1972 1 Workers 1 Added 1 Wages 1 2
i ($1000)} Rank | Rank™ (1972 ($) |Rank”|Rank“| (§1000) | Rank |Rank“{ 1972 [Rank |Rank®|1967-72{Rank |Rank“]1967-72|Rank | Rank
ALL INDUSTRIES 16.55 | 5 7702.77| 5 1.18 5 0.77 2 36.33 | 4 31.57 | 5
Food 20.60 | 5 3 7448.98| 5 12 1.55 2 7 0.66 4 19 43.45 | 2 2 35.29 ¢ 3 4
Tobacco 12.91 | 5 17 5558.82| 4 19 0.65 5 16 0.85 3 5 20.65 | 4 20 29.14 | 4 16
| Textiles 13.10 | 1 16 6482.18] 2 17 1.35 2 8 0.86 5 4 39.66 | 2 7 32.69 | 5 9
Apparel 10.32 ) 2 20 5448.59] 2 20 0.27 3 20 0.87 3 2 24.64 | 5 19 23.49 | 5 20
{ Lumber & Wood 13.32 | 5 15 6512.76| S 16 1.25 4 9 0.88 1 1] 53.10})5 1 41,53 | 3 1
1 Furniture 12,89 | 48 18 6936.20] 38| 15 0.61 48 17 0.83 3a 6 34.41 | 28 13 29.19 | 42 15
i - Paper 16.61 | 5 9 7930.61] 5 9 1.69 4 6 0.80 1 10 40.88 | 1 5 34.14 | S 6
‘ Printing and
| Publishing 16.47 | S 10 8421.54f S 7 0.95 4 12 0.68 1 16 37.94 | 4 10 306.70 | S 1
Chemtcals 32.38 | 48 2 9199.54( 42 3 2.89 48 2 0.61 48 20 41.03 | 38 4 34.97 | 4@ 5
Petroleum 33.25 | 5 1 ]10028,37] 5 1 3.52 5 1 0.67 5 18 42.03 | 1 3 36.37 | 5 3
Rubber & Plastics 15.85 | 5 11 7155.39] 5 13 2,08 1 4 0.81 1 8 37.35 | 5 11 29.63 | S 14
Leather 10.59 | 4 19 5862.14( 3 18 0.31 2 19 0.87 3 3 31,55 | 5 15 29.91 § 4 13
‘ Stone, Clay & Glass | 18,58 | 5 4 8425.13| 5 6 2.00 3 5 0.75 5 14 39.59 | 4 8 36.80 } 3 2
‘ Primary Metals 17.80 | 4 5 8420.50| s 8 2.09 2 3 0.82 1 7 26.33 | 5 18 27.48 | 4 17
| Fabricated Metals 16.84 | 5 8 8490.95| 5 4 0.95 o1 11 0.79 1 12 35.48 | 3 12 30.11 | 5 12
| Nonelec.Machinery 17.52 | s 6 9425.59| 5 2 0.91 3 13 0.75 1 13 29.11 | 5 16 26.50 | S 18
| Elec. Machinery 15.66 | 5 12 7750.27| 4 11 0.91 2 14 0.73 3 15 32.71 | 5 14 30.94 } 5 10
‘ Transportation 14.81 | 5 13 7872.32| 5 10 1.15 2 10 0.80 1 9 28,11 | 5 17 25.55 1 5 19
| Instruments 17.46 | 5 7 8445.71| 5 5 0.88 4 15 0.67 2 17 38.26 | 3 9 33.96 | 2 7
| Miscellaneous 14,05 | 4® 14 6955.921 28 | 14 0.59 48 18 0.80 |2 11 39.66 | 34 6 32.86 | 28 8

Source: Appendix tables are developed from data in 1972 Census of Manufacturing, U.S. Bureau of the Census, General Summary, MC 72(1)-1,
U.S. Government Printing Office, Washington, D.C., 1975.

®pata not available for one of the size classes because of disclosure requirements; therefore ranks range from 1-4, with worst-off equal to 4.
1. Ranks within an industry for all its size classes.
2, Ranks for size class across all industries.

0c



A-2 VALUE-ADDED PER EMPLOYEE, 1972
(THOUSAND DOLLARS)

Establishment Employment Size

Rank Rapk Rank ) __Rank | | _Rapk | __&l;‘nk__

1-19 1 2 20-49 1 2 || 50-99 1 2 §100-249] 1 2 250-499] 1 2 | 500-999 1 2 21000 1 -2
ALL INDUSTRIES 17.17 4 16.34 7 16.36 |6 17.47 3 18.46 2 17.09 5 23.88 1
Food 19.68 7 3 20.70 {6 | 3 |1 20.91 5 2 21.85 | 4 3 23.75 | 3 2 25.66 1 3 23.98 2 8
Tobacco 13.67 6|18 10.17 7 |20 || 14.69 |4 |12 16,00 | 3 |14 19.47 2 8 13.90 5 |16 41,58 1 1
Textiles 16.00 | 1|13 [[ 12.90 {2 |15 [ 12.40 |5 {16 12.56 | 3 |18 11,90 | 6 |16 12,43 4 18 2.31 7 19
Apparel 13.70 | 1|17 10.28 3 |19 9.13 |6 |18 8.75 | 7 20 9,55 S |18 10.07 4 20 13.04 2 18
Lumber and Wood 12.93 | 6 |19 || 12.81 7 ]16 14.13 |5 |14 15.61 | & 15 17.36 3 |12 17.52 2 15 19.96 1 15
Furniture 13.83 2116 12.56 |6 |17 12.65 |5 |15 13.08 { 4 17 a 13.72 3 {12 13.85 1 16
Paper '~ ° 16.49 | 6 |10 1 16,29 §72 | 9 || 16.84 |5 | 7 17,66 | 4 |10 22,42 | 3 3 24.38 1 4 23.36 2 |10
Printing & Publishing 17.20 | S| 8 15.53 |7 |10 || 16.69 |6 | 8 18.26 | 4 7 20,37 3 5 22,03 2 5 24.10 1 7
Chemicals 31.89 | S5 2 32.52 |4 |} a 41.64 2 2 a 45.50 1 2 37.26 3 2
Petroleum 34,89 {51 32.12 7]12(33.00 |6 1 41,73 | 3 1 47.86 | 2 1 54.43 1 1 36.51 4 3
Rubber and Plastics 16.35 | 4 12 15.39 7 112 § 16,00 |6 }10 16.17 5 |13 16.74 k] 13 19.49 2 |10 25.22 1 6
Leather 12.32 2]20 § 10.38 }5 {18 || 10.10 {6 {17 9.91 |7 19 10.72 | 4 17 11.17 3 |19 13.45 1 17
Stone, Clay & Glass 19.45 § 5 4 18.17 714 18,28 6 {3 21,19 | 3 4 21.34 2 4 21,87 1 6 20.13 4 11
Primary Metals 17.70 | 6 7 17.19 7|6 18.26 |4 4 17.76 | 5 9 19.55 | 3 7 20.05 2 9 21.79 1 12
Fabricated Metals 16,55 719 16.79 |6 | 8 || 17.07 516 17.87 3 8 17.53 | 4 11 18.89 2 11 20.22 1 {13
Nonelec. Machinery 17.79 516 1(117.12 |7 7 17.68 | 6 5 18.68 { 4 5 19.58 | 3 6 21.15 2 7 23.92 1 9
Electrical Machinevy 16.47 [4-5[11 § 15.51 |6 {11 { 15.43 |7 |11 16.47 ju=-5111 16.72 |3 | 14 18.10 2 |14 20.05 1|14
Transportation 15.00 5115 14.90 |6 [13 14.64 7 |13 16.44 | 4 12 17.98 |3 {10 18.63 2 |12 25.52 1 5
Instruments 18.05 | 5] 5 17.91 |6 | 5 || 26.62 719 18.30 | 4 6 18.64 |3 9 20.46 2 8 30.30 1 4
Miscellancous 15.22 {2 |14 | 13.49 |5 |14 a 14.32 [ 4 {16 1494 |3 |15 18.32 1 |13 a
Average Raokd 4.5 5.9 5.6 4.1 3.2 2.1 1.8

Data not available because of disclosure requirements,

Ranks within an industry for all its size classes.

Where 1 = Best-off

a
1
2. Ranks for size class across all industries.
3
4

Excluding All Industries.
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A-3 WAGES PER EMPLOYEE, 1972

(44

(DOLLARS)
Employee Size Class
‘ Rank 2 Rank Rank Rank | Rank Rank
| 53 54 g 5 43 5 8 33
; ef? ¢ Bl B3 B e[ bR 3 e[2E
‘ Anla® EER: fulda LHH dala o EHER R R ER
3(0 3 EEIEE: EEILE Zsle E3]6 3 E 3|83 Z3 |83
ﬂ'ﬂ D o ol o 4ol g | W & |kl CR AL &g |31
119 |ZE|SE] s0-49 |ZEISH s0-00 |FE[9E] 100-209|55 |25 250-499 |5 5|2 5 s00-999 |FE|EE] 21000 |F5 |28
ALL INDUSTRIES 7759.47( 5 7726.94 | 6 7646,21 1 7 7843.60 | 4 8046.15 3 8835.22 | 2 11069.021 1
‘ Food 72181.72| 7 |13 [7275.27 | 6 |12 |7695.55] 5 | 10| 8092.00 | 4 |11 { 8407.23 3|10} 9054.44 { 2 | 10 |10305.26] 1
‘ Tobacco 5166.67 | 7 |20 §5583.33 | 5 |19 }|5687.50 | 3 | 17| 5597.01 | & [19 | 5896.10 2|16 5405.06 | 6 | 19| 8786.24) 1
| Textliles 6927.84 | 1 |16 [6513.39 | 2 {17 }6333.83 | 4 | 15| 6267.17 | 6 }17 | 6306.58 5|15]|6493.68 ) 3 | 17| 6235.74] 7
\ Apparel 6162.82| 2 |17 |5534.17 ] 3 {20 [5126.01 | 5 | 18| 4857.53 | 7 120 | 5040.60 6]|18]5185.95| 4 | 20| 7192.36] 1
} Lumber & Wood 6033.53} 7 |19 |6575.53 {1 6 |16 |6905.37 | 5 | 13| 7534.73 | & |13 | 8113.19 3| 11}8579.95| 2 | 12| 9491.53{ 1
Furniture 6955.62 ] 4 f15 |6981.24 | 3 |14 [6886.73| 5 | 141 6760.76 | 6 115 a 7010.40 | 2 | 16 § 7525.90] 1
Paper 7538.96 | 7 |11 {7657.07 | 6 j11}8197.25} 5 818962,05 | 4 | 6]9807.93 3| 2poss2.12}| 2 3 110666.011 1
Printing and .
: Publishing 8148.94| 7 | 8 8422.67 | 6| 7 }8768.70 | 5 319030.25 ] 4 | 519330.56 3| 5]9871.24 2 7 {11541.11) 1 4
: Chemicals 8925.37| 5| 3)9282.59 | 4] 3 a 9996.21 | 3] 2 a 11060.34 | 2 2111238.19) 1 6
; Petroleum 10132,53| 5 | 1]9836.73 | 7{ 1 i0128.71 6 1[10714.88 | 4 | 102272,73 3} 1[12512.204 2 1112756.44] 1 1
‘ Rubber & Plastice 7353.90| 5 {12 |7070.93 | 7 |13 }7139.07 | 6 | 12} 7477.014 | 4 |14 | 7687.15 31 13]8441,13] 2 | 14 | 10716.64| 1 9
Leather 6043.96 | 2 |18 |5860.47 { 4 |18 ]5797.62| 5 | 16] 5610.33 | 6 [18 | 5553.69 7)117}6021.63| 3| 18| 8882.98| 1 |15
Stone, Clay & Class | 8169.90| 7 | 7 |8574.28 | 5| 4 |8474.03| 6 6]8911.,79 | 4 | 7]|9010.03 3] 6]9182.12| 2 9| 9757.08| 1 |13
‘ Primary Metals 8335.00f 6 | 6 |8321.02 | 7| 8]8519.80| 5 5]19087.02 | 4] 4]9616.41 3| 30270.07| 2 4| 11847.43| 1 3
‘ Fabriceted Metals 8342.08] 7 | 5]|8517.18 | 6] 518555.73| 5 4| 8759.81 | 4 | 8] 9005.06 3| 7]9593.12] 2 8 |11144.10] 1 7
: Nonelec. Mach. 9282,95| 7 1 2]9525.72 | 3} 2{9479.90] 4 2] 945100 | 6 | 3]9469.60 S| 419956.81| 2 6 | 11345.73] 1 5
Elec. Machinery 7967.48| 3 | 9]7713.61 ] 5f10{7684.99} 7 | 11| 7709.05 ] 6 |12} 7927.83 4] 12}8460.56] 2| 13]|10364.61]| 1°| 11
Transportation 7640.29 | 7 |10{7893.12 | 6| 9] 7971.53] 5 9| 8251.21 | 4 10| 8832.47 3] 8[10004.58( 2 5112634.77}F 1 2
; Instruments 8511.85] 4 | 4 |8462.37 | 6] 6]8384.,12| 7 7]8487.73 | 5| 9| 8544.52 3] 9]8998.58] 2} 11]10739.90| 1 8
| Miscellancous 7039.52| 2 Jws |6915.70 | &4} 15 a 6651.34 | 5 |16 ] 6919.31 3| 141 8109.41f 1| 15 a
Average Rank 1 5.1 5.05 5.1 4.7 3.61 2.35 1.3

1. Excluding All Industries
2. 1 = Best off '

8bata not avatlable because of disclosure requirements.
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1.27

ALL INDUSTRILES

Food

Tobacco
Textlles
Apparel
Lumber & Wood
Furniture

2,58

3.85

4,33

4.65

4.39

4.35

3.20

Excluding All Industriée.
Uhere | = Best-off,

Machinery

Machinery
Data not available because of disclosure requirements, .

1.

Stone, Clay & Glass
a

Ruhber & Plastics
Primary Metals

Leather
Fabricated Metals

Nonelec.
Transportatlon
Instrumeants
Miscellaneous

Paper
Printing & Publishing

Chemicals
Petroleum

Elec.

Average Rank '}



A-5 PERCENT CHANGE IN WAGES PER EMPLOYEE, 1967-1972
Employment Size Clasa
Rank ? Rank Rank Rank Rank Rank Rank
- 0 =] ~ 0 - 0 (o] - 0 - w
%23 >-':::-'¢ : DE‘&’ :3 >.'2.°-' ;:3 >.2‘2
< Bf5 E Rpes o ElaE £l E 1 pes oL E Bl E
“ ajlaw - ulo o walo o -l e Sule sy g ’J b4 ,-‘ g Hir
£ 3]0 3 & o|lo > £ 3lo =318 8 I ER 2ESE 25183
wealug e 1] Colug Wg i hg S2|82 e 53183
o oly e Helu o oely g Hnaeju e = clu o Radi=1 BVIRES w ':U: U -g
1-19 fpxejrs § 20-49 = il 3] 50-99 | = 1< ) 100-249) % f s |250-499 |5 S ]2 S |s00-999) 2 5|2 S t>a000 |2 S| 28
ALL 1NDUSTRIES 33.02 3 31.51) 6 30.72 7 32.47 4 32.3 5 35.59 2 38.82| 1
Food 39.82 2 2] 33,94] s 5| 33.86 6 6 34.67 41 6| 33.00 7 9 | 42.01 1 4 38.871 3 9
Tobacco 24.71 6| 19 | 24.07] 7 | 20| 34.86 4 5 28.05 5§17 | 45.96 2 1| 44.06 3 1 49.591 1 3
Textiles 31.65 7 9| 31.78] 6 8| 33.48 5 7 34,07 41 7] 36.05 | 1 6] 34.21 2115 34.10) 3 16
Apparel 19.08 71 20 ] 24.87) 5| 19 24,53 6| 17 27.16 41 20| 35.49 2 7 28.68 3119 44.411 1 5
Lumber & Wood 45.20 1 1] 38.99] 5 1138.42 6 1 40.59 41 1} 44.39 2] 2] 42,33 3 3 .80} 7 18
Furniture 27.33 6f 16 | 28.98| 5 | 14 |30.53 2110 30.25 3| 15 a 32,95 1]18 29.50| 4 19
Paper 29.34 7 13 | 32,71} 6 7136.24 5| 3 36.43 4] 51 36.74 3 5| 38.68 1 7 38.26 | 2 10
Printing & Publishing| 33.79 4 7] 28.82] 7] 15}30.14 6 | 11 31.61 5011 34.39 2 8 34.32 3 {14 50.47] 1 2
Chemicals 34.18 5 6] 35.55] 4 4 a 38.35 21 3 a . 40.62 1 5 37.90] 3 11
Petroleum 35.22 7 41 37.11] 4 3136.87 5 2 38,20 1] 4| 38:15 2 4| 37.25 3 8 36.711 6 13
Rubber & Plastics 32.68 3 8] 30.700 5| 11| 27.63 7115 31.32 41 13| 9.1 6 | 14| 33.26 2 17 40,16 | 1 8
Leather 27.05 7] 18 { 31.52} 4 | 10| 29.82 5112 31.65 2| 10| 28.43 61{ 15| 31.60 3 ]2 63.94 1 1
Stone, Clay & Glass 36.59 5 3 38.111 3 2 |35.42 7 4 38,91 21 2| 39.15 1 31 36.77 411 35.94% 6 14
Primary Metals 27.20 5] 17| 26.931 6 | 16 | 28.00 41 14 31.59 3] 12 3.27 7] 18} 37.16 2 9 44,631 1 4
Fabricated Metals 30.92 5| 11| 30.55] 6| 13]29.29 7113 31.22 4| 14 | 31.47 3] 12} 35.05 2 113 37,14 1 12
Nonelec. Machinery 27.51 5] 15 ] 25.75] 7] 18 |25.92 6| 16 30.19 3| 16| 27.60 41 16| 33.48 2 |16 41,16 | 1 7
Elec. Machinery 29.71 7] 12§ 31.57| 5 9 | 30.64 6 9 31.70 | 4] 9| 32.46 3| 10 35.28 1|12 34.99] 2 15
Transportation 28.16 4] 14 26.81| 6| 17°|24.25 7]18 27.53 5118 | 31.53 3] 11§ 39.13 2 6 43.97] 1 6
Instruments 35.01 22 51 33.721 3 6 |33.40 5 8 32.91 6| 8] 30.33 7] 13( 37.12 1 ]10 33.52| 4 17
Miscellaneous 31.24 2 10 ] 30.58 3|12 a 27.42 4119 27.29 5 17 42,93 1 2 a
Average Rankl 4.85 5.10 5.50 3.65 3.67 2.05 2.58

®pata not available because of disclosure requirements,
1. Excluding All Industries,

2. Wherel = Ble:;t'-off.l
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A-6 PERCENT CHANGE IN VALUE ADDED PER EMPLOYEE, 1967-1972

Employment Size Class

Rank 2 Rank Rank Rank Rank Rank Rank
348 =l =l 49 =i 28 48
Fn [ 2<% <% o Il 2< 5 ol Inl
(- Y [- N Y] (-3 K ) gelw d (-3 ) - [T} 0w o
- aln n - unln an “ unjn w el NN " olu o - 0njlue v - un n
L 3]0 3 L 3le 3 L 2|03 L3102 £ olo 2 &L Zjo 3 P-4 -] ?
s B HlwY “ g ,4'0 U'D. - Gl Bl i - T ﬂ’-] .-:'g ;'!;«:
-19 |2 E|L 5] 20-49 |5 5125 s0-99 |5 8128 |100-2408 2512 5 [250-499 1715} £ 5 500909 | 2 S| | 22000 |55 1< S
ALL TXOUSTRIES 34,88 6 3756 | 3 36.33 | s 37,718 2 36.44 4 16.10 45.34
. Food 49.09 1] 1{46.29 | 3] 43830 6| 7 | 39.35] 5| 1]er.e2 4| s|ar.m 2| 4 | 2038f 7] 16
.Tobacco 2.86 6} 20|77.87| 2| 1|77.es| 3} 1 | 6211 4 92.39 1| 1]27.87 s{i6 | -1} 7| 17
Textiles 43.37 1f 3| 366 | 6] 13|4r.39| 3| 5 | 42.89) 2 36.16 s| 11]37.35 o]l 1 |-nnse ] 7| 19
Apparel ©14.93 7] 19| 26.91 | 6| 19| 28.77| s| 16 | 31.98| 4] 17| 4s8.06 1| a3 3| 12 | ar,s1 | 2 7
Lumber and Wood 48.62 6| 2|48.09] 7§ 3fer.30) s| 2 | 13.25] & 84.29 2] 2| 7.2 3] 1| 9861 | 1 1
Furniture 35.32 2| 10]33.05] 5] 1|3s.29] 3] 11 | 39as| 1y12{ a 27.63 6) 17 | 33.82) 4| 12
Paper 28.63 6| 15} 44,29 | 1|*s|4ar99] 2| 4 | 35.85} 4] 14]40.83 3| 7278 7] 18 | 28.85| 5| 14
Printing & Publishing| 40.29 3| 43659 6] 12{36.92| 5] 8 | 28.95] 7| 19}a1.26 2| 6)40.14 41 9| 4932 1 6
Chemicals 37.22 s{ 7]4r70| 3} 7] o s7.61| 1 a 44.81 2| 6| 3736} 4| n
Patroleum 22.68 4| 17]s55.09] 1§ 2{asas| 2| 3 | 30.41| 3|18] e.70 6l 18|11.05 | s} 20 |-13.26 ] 7] 18
Rubber & Plastics 39.27 4| s|3s.28| 6f 11}3s.82) 7| 9 | s0.73] 3 39.15 s| 10 45.88 2] s | ss.52] 1 2
Leather 21.26 7] 18| 32,06 | 6| 17]3s.21| 2| 12 | 36.65| 3| 15)32.84 51 16] 33.61 414 | s0.45 |1 5
Stone, Clay & Glass | 38.93 6| elac.20| 3| 8f39.aa| 5| 6 | 40.15{ 4 52.54 1| 3 49.49 2| 3| 36] 7} 10
Primary Metals 23.52 6] 16]22.17 | 7| 20f30.06] 3| 15 | 27.77| s 20]34.36 1| 14] 29.11 4 as [ 32,22 2| 13
Fabricated Metals 30.73 6| 12]38.53| 1) 10f35.69] 4| 10 | 36.62| 2]|13]33.11 5| 1s{ 36.10 3113 | 2685 | 7| 15
Nonelec. Machinery 29.48. | s| 14| 29.10 ] 6| 18| 28.68| 7| 17 | 32,67| 4] 16f3s.22 3] 13| 39.79 2| 10 | 46.86 | 1 8
Elec. Machinery 29,48 7] 13)32.79| 6] as|33.36| 5| 14 | 39.93| 4]10]40.27 3| 8| 43.65 2] 8 | 44.26 | .2 9
Tranaportation 36.99 s| 8{32.68] 6| 16)22.0] 7] 18 | a1.97] 3 39.16 4| 9|asez| 2] 7] s8] 1 4
Instruments 34.80 6] 11]a3.62| 21 6f35.00] s| 13| 43.29] 3 35.66 & 12] 26.45 7] 19 | se.59 | 1 3
Miscellaneous 36.26 4] 9f3s9e3j 3| 9| a s0.81) 2 31.98 s| 17] se.85 1] 2 a
Average Rank 1 4.85 4.30 4.39 3.40 3.33 3.50 3.53

®pata not svailable because of disclosure requirements.

1. Excluding All Industries. .

2. ' Where L = Beszroff.

<2




44,1 firms
will survive
to age 4 and
will employ
1017

AprPENDIX B

In 0-4 years
Surviving
1€ 100 firms firms each
-{start with 20 add 3.06
employees, total] employees
employment is
2000
55.9 firms

will close--
losing 1,118
jobs

1f 20 firms
start with 100
employees
total employ-
ment 1s

2,000

Surviving
firms each
add 0.38
employees

10.88 firms

will survive
to age 4 and
will employ

1,092

In 10+ years

19.3 firws
will survive
to 10+ and
will employ
434

9.22 ffrms
will close--
losing 922
Jobs

5.51 firms
will survive
to 10+ and
will employ
517

Source: Calculated from data in Appendix B, The Job Generation Process, David Birch,

TIME PATIS OF FIRMS:

EXPECTED EMPLOYMENT PATTERNS: NORTHEAST

MANUFACTURING

In 5-9 years
Surviving Surviving
firms each 27.4 firms firms each
| add 0.8 survive to add 0.08

employees age 9 and employees

will employ

654
.16.7 firms 8.1 firms
will close—- will close—-
losing 385 losing 194
jobs ™ jobs
Surviving Surviving
firms each firms each
lose 4.25 | 737 flrms 1 )oee 4,22
employees will survive | .o ovees

to age 9 and

will employ

108
3.51 firms 1.86 firms
will close-- will close-~
losing 353 losing 179
jobs jobs

SUMMARY :

Percentage of firms which survive 19.3%
Average employment/surviving firm 23.94
Total employment in surviving firms 434
Employment loss due to closure 1,697

Percentage of firms which survive 27.6
Average employment/surviving firm-91.1
ToFal employment in surviving firms 517
Employment loss due to closure 1,454

1-9 XIQN3ddv
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If 100 firms
start with 20
employees total
employment 1is
2,000

TIME PATHS OF FIRMS: :
EXPECTED EMPLOYMENT PATTERNS: NORTHEAST

1f 20 firms
start with 100
employees tota
employment is
2,000

THADE
In 0-4 years In 5-9 years In 10+ years
Surviving Surviving Surviving
firms each 37.6 firms firms each 26,6 firms firms each 18.4 firms
add 2.64 111 1 add 1.99 add 0.59
employees w. survive employees survive to employees will survive
. to age 4 and age 9 and <P to 10+ and
will employ will employ will employ
851 606 464
63.4 firms 13.0 firms 6.2 firms
will close-- will close-- will close--
losing 1,268 losing 294 losing 152
jobs jobs jobs
.Surviving - Surviving Surviving
firms each firms each firms each
lose 4.7 liig firm: lose 2.5 7 fi:ma will lose 4.1 5.3 fims will
employees W survive employees survive to employees survive to
- [to bge 4 and age 9 and 10+ and will
will employ will ewploy employ 472
1,124 650
8.2 firms 4.8 firms
will close—- will close-~ :i;lf:ﬁl:e--
losing 820 losing 459
Jobs Jobs losing 158
Jobs

Source: Calculated from data in Appendix E,The Job Generation Process, David Birch.

SUMMARY

Percentage of firms which survive 18.
Average employment/surviving firm 25.22
Total employment in surviving firms 464

Ewployment loss due to closure 1,714

Percentage of firms which survive 26.

Average employment/surviving firm 89

Total employment in surviving firms 472

Employment loss due to closure 1,435

4

5
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EXPECTED EMPLOY]

TIME PATHS OF FIRMS:

MENT PATTERNS: NORTHEAST

SERVICES
In 0-4 years In 5-9 years In 10+ years

i:::z:vi:gh Surviving Surviving
If 100 firms add 2.42 41.3 firms firms each |25.2 firms firms each 16.6 firms
start with 20 y will survive loge 0.18 survive to lose 1.25 will survive
employees total employees to age 4 and | employees age 9 and will| employees to 10+ and
employment is will employ employ 560 will employ
2,000 926 348

58.7 firms 16.1 firms 8.6 firms

will close-— will close—- will close--

losing 1,174 losing 361 losing 191

Jobs jobs jobs

Surviving .Surviving Surviving
I€ 20 firms firms each 10.5 £irms firms each [ 3" rms firma each 1) 4 firme
start with 100 losi 3.7 will survive los: 1.38 jwill survive l“: 5.84 will survive
cmployees total emp_oyees to age 4 and Shp oyees to age 9 and employees t6 10+ and
employment is will employ will employ will employ
2,000 1,011 598 366

9.5 firms 4.2 firms 2.2 firms R

will close—- will close-- will close--

losing 950 losing 404 losing 209

jobs jobs Jobs

Source: Calculated from data in Appendix B,The Job Generation Process, David Birch

SUMMARY :

Pércent of firms which survive 16.6%
Average employment/surviving firm 20.99
Total employment in surviving firms 348
Employment loss due to closure 1,726

Percentage of firms which survive 20.5
Average employment/surviving firm 89.42
Total employment in surviving firms 366
Employment loss due to closure 1,563

€-6 XIGN3ddV



In 0-4 years

If 100 firms
start with 20
employees total
employment 1s
2,000

Surviving
firms each
add 3.56

employees

37.9 firms
will survive
to age 4 and
will employ
893 .

63.1 firms
will close--
losing 1,262
Jobs

If 20 firms
start with
100 employees
total employ~-
ment 1is 2,000

Surviving

‘firms each

add 6.5
employees

TIME PATHS OF FIRMS :
EXPECTED EMPLOYMENT PATTERNS: WEST

MANUFACTURING

In 5-9 years

Surviving

firms each
add 1.73

| employees

10.4 firms

will survive
to age 4 and
will employ

In 10+ years

17.6 firms
will survive
to 10+ and
will employ
488

7.1 firms
will close--
losing 185
jobs

9.6 firms
will close--
losing 960
jobs

Surviving
firms each
add 0.79
employees

Surviving

firins each [24.7 firws

add 2.45 survive to

employees . lage 9 and
will employ
642

13.2 firms

will close--

losing 311

jobs

Surviving

firms each 7 firms will

add 2.13 survive to

employees age 9 and
will employ

761

3.38 firms

will close—-

losing 160,

jobs

5.42 firms
will survive
to 10+ and
will employ

1.58 firms

will close--

losing 172
Jobs

Source: Calculated from data in Appendix E,The Job Generation Process, David Birch

SUMMARY :

Percentage of firms which survive 17.6%

Average employment/surviving firm 27.74

Total employment in surviving firms 488

Employment loss due to closure 1,591

Percentage of firms which survive 27.1

Average employment/surviving firm, 109.63

Total employment in surviving Eirds 594

Employment loss due to closure 1,492

9-9 XIQNZdav
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1f 100 firms
start with 20
employees total
employment {s
2,000

In 0-4 years

Surviving
firms each
add 3.03
employees

31.7 firms
will survive
to age 4 and
will employ
730

TIME PATHS OF FIRMS :
EXPECTED EMPLOYMENT PATTERNS: WEST

68.3 firms
will close--
losing 1,366
jobs

If 20 firms
start with 100
employees total
employment 1s
2,200

Surviving
firms each
lose 1.99

employees

11 firms will
survive to
age 4 and
will employ
1,078

9.0 firms
will close~-
losing 900
jobs

TRADE
In 5-9 years In 10+ years

Surviving Surviving

firms each 19.7 firms firms each 14.5 firms

add 0.61 survive to add 0,98 will survive

employees age 9 and employees to 10+ and
will employ will employ
466 357

12.0 firms 5.2 firms

will close-- will-close——

losing 276 losing 123

jobs jobs

Surviving Surviving

firms each 6.8 firms firms each 5 firms will

add 0.52 | will survive | add 0,23 survive to

employees to age 9 and | employees 10+ and will
will employ employ 494
670

4.2 firms 1.8 firms

will close-~ will close--

losing 412 losing 177

jobs jobs

Source: Calculated from data in Appendix E,The Job Generation Process, David Birch

SWOURY:

Percentage of firms which survive 14.5%
Average employment/surviving firm 24.62
Total employment in surviving firms 357
Employment loss due to closure 1,765

Percentage of firms which survive 25%
Average employment/surviving firm 98.76
Total employment in survlving'flrms 494
Employment loss due to closure 1,489

¢~4 XIONIddV
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1f 100 firms
start with 20
employees total
employment 1is
2,000

TIME PATHIS OF FIRMS ;
EXPECTED EMPLOYMENT PATTERNS: WEST

If 20 firms
start with 100
emp loyees total
emp loyment 18
2,000

Source:

SERVICES
In 0-4 years In 5-9 years In 10+ years
Surviving Surviving
Surviving
fuemg each 34.7 firms firna soch 121,68 fims | Firms each [15.3 firms
employees will survive e lo‘ees survive to add 0.34 will survive
op oy -] to age 4 and i i & age 9 and employees to 10+ and
‘will employ will employ will employ
788 498 344
65.3 firms 12.9 firms 6.5 firms
will close-- will close—~ will close——
losing 1,306 losing 293 losing 148
jobs jobs jobs
Surviving . Surviving Surviving
firms each 11,1 firms firms each 5.4 flrms firms each 3.8 firms
add 2.7 will survive loge 5.3 vill T fve lose 5.19 will survive
employees to age 4 and employees ¢ “;v d employees to 10+ and
will employ 0 age I an will employ
1,240 will 350
’ employ 526
9.9 firms 5.7 firms
will close-- ‘will close-~ liglﬂfm -
losing 990 losing 585 ‘1'“1“: ‘;gz
jobs jobs jobs

O

Calculated from data in Appendix E, The Job Generation Process, David Birch.

SUMMARY :

Percentage of firws which survive 15.3%

Average employment/surviving firm 22.5%
Total employment in surviving firms 344
Employment loss due to closure 1,747

Percentage of firms which survive 19%
Average employment/surviving firm 92.2%
Total employment in surviving firms 350
Employment loss due to closure 1,731
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