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LETTERS OF TRANSMITTAL

OcroBer 12, 1960.
Members of the Joint Economic Committee: .

Transmitted herewith for use of the Joint Economic Committee and
other Members of the Congress is a collection of individual papers
submitted to our Subcommittee on Automation and Energy Resources,
dealing with the progress of automation and rapid technological
change in the current situation as viewed by the labor leaders, business-
men, and economic, engineering, and scientific experts who testified
. several years ago at subcommittee hearings on this subject.

Paor H. Doucras,
Chairman, Joint Economic Committee.

SeprEMBER 20, 1960.
Hon. Paur H. Dovaras, '
Chagrman,.J oint Economic Commitiee,
U.8. Senate, Washington, D.C.

Dear Sexator Doucras: The annual report of the Joint Economic
Committee, filed with the Congress on February 29, 1960 (S. Rept.
1152), asked this subcommittee to continue its study of automation
(in accordance with its recommendation of January 1956, S. Rept.
1308, 84th Cong., 2d sess.). It was suggested that the subcommittee
focus attention at this time expressly upon the developments during
the interim since the several hearings held in October 1955, December
1956, and November 1957, by getting the current views of the busi-
nessmen, labor leaders, and professional men who testified at the
previous hearings. These previous witnesses have again been most
cooperative in responding and their present views (in a few instances
the new views were submitted by successors in office in the organiza-
tions or groups represented in the earlier studies) are presented here-
with. These papers, it is believed, will give the committee, Members
of Congress, and others concerned with the impact of automation
upon stability of employment and economic growth a solid foundation
upon which to appraise once more recent trends and developments.

WricHT PATMAN,
Chairman, Subcommittee on Automation
and Energy Resources.
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INTRODUCTION

“The problems of automation are by no means negligible or settled.”
Our Sugcommittee on Economic Stabilization came to this conclu-
sion and so reported to the Congress on the basis of hearings in the
fall of 1955—the first congressional recognition of this important
postwar trend (see “Automation and Technological Change,” S. Rept.
1308, 84th Cong., 2d sess.). Having this finding in mind and in
keeping with its responsibility under section 5(b) of the Employment
Act of 1946 for making continuing studies of matters relating to
employment, production, and purchasing power, the Joint Economic
Committee in the intervening years has periodically inquired into
the changing impact of technological change and automation on
long-run employment and investment levels. ,

The committee, in its annual report, February 29, 1960 (S. Rept.
1152, 86th Cong., 2d sess.), accordingly asked the Subcommittee on
Automation and Energy Resources to obtain and make available the
current views of interested professional men, Government agencies,
and representatives of industry and labor, on recent developments.
It did so, not in any belief that the problems have been worsened—
much less been solved—since earlier investigations. The continuing
purpose has been to keep currently informed lest the increasing pro-
ductivity to be obtained through automation, and which is sought and
welcomed by all segments-of American life, carry with it excessive
personal hardships or set up adverse forces which will hamper future
economic stability and growth.

The committee has made these inquires also in the conviction ex-
pressed by contributors to the present study that the dissemination
and exchange of ideas and experiences of persons who are continually
dealing .with automation problems will do much to promote public
understanding, so essential to maintaining the economic climate which
will assure flexibility needed to adjust to rapid technological change.

There are, of course, many industries and many aspects of tech-
nology which might usefully be studied in this connection. The com-
mittee will inquire into more of these in the future. It seems, how-
ever, particularly fruitful at this time in providing something of a
progress report-or new benchmark to hear so far as possible from the
same experts who had testified at the previous hearings on this subject.

Members of the subcommittee accordingly approved in mid-April -
a general type of letter (subject to appropriate variation as to de-
tails) to these individuals, or, in a few cases, to successors in office
where organizational or personnel changes had occurred.

The hearings in question at which these earlier statements were
made—frequently referred to in these later statements—have previ-
ously been published as:

“Automation and Technological Change,” hearings, Subcommit-
tee on Economic Stabilization (Oct. 14,15, 17, 18, 24, 25, 26, 27,
and 28, 1955). (Government Printing Office, sale price, $2,
reprinted September 1959, presently out of print.)
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“Instrumentation and Automation,” hearings, Subcommittee ou
Economic Stabilization (Dec. 12, 13, and 14, 1956). (Govern-
ment Printing Office, sale price, 75 cents.)

“Automation and Recent Trends,” hearings, Subcommittee on
Economic Stabilization (Nov. 14 and 15, 1957). Govern-
ment Printing Office, sale price, 30 cents.)

The general pattern of the inquiring letter for the present revisiting
of witnesses follows: ‘ ,

Dear Mr. : In keeping with its responsibilities un-
der the Employment Act of 1946, the Joint Economic Com-
mittee has been making a continuing study of the impact and
problems of automation and rapid technological change on
employment levels and economic stability. In its annual re-
port, filed with the Congress on February 29, 1960 (S. Rept.
No. 1152, 86th Cong., p. 27), the committee stressed the desir-
ability and need for Eringing previous hearings up to date.
We are particularly anxious to get the present thinking and
views on interim and current developments by the labor
leaders, businessmen, and engineering experts who testified
previously. '

At hearings held in October 1955, you and your organiza-
tion gave the committee valuable and much appreciated
testimony on the then status and outlook for automation and
technological development. The printed record of the hear-
ing testimony, including your statement, has proven of great
public interest and has helped to furnish.the basis for the
committee’s reports to the Congress.

We are again asking your help in bringing the information
up to date. In doing so, we hope that you will give as gen-
erously of your thought and time as you did on the previous
occasion. We want to minimize the inconvenience to you
and accordingly plan that personal appearances of the wit-
nesses be passed over for the present time, although we real-
ize that we will thereby miss the benefits of questioning and
direct oral discussion with you. 'We hope, however, that this
will allow you time for a thoroughgoing reconsideration of
the problem and permit the submission of a statement of con-
tent and length similar to your previous one. This, along
with those of other witnesses, will give us a solid foundation
upon which to judge what further ought to be done, if any-
thing, so that the objectives of the Employment Act can be
met in this important area where the problems are obviously
neither negligible nor settled.

Specifically, we would like to have information as to (1)
the amount of automation which has, to your knowledge,
taken place in the intervening period since your previous
testimony; (2) the amount of new investment which may
come in the foreseeable future as a result of further develop-
ments in the field; (3) the extent and types of employee
displacement which may have resulted and which seems to you
to be in prospect from automation; (4) how the problems of
retraining and reallocation of workers have been and should,
in your epinion, be solved ; and (5) what the policy of Gov-
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ernment in respect to this development should be. 'We would,
of course, welcome your comments on any other aspects of the
roblem that your knowledge of the field suggests. Please
eel free to discuss wherein you feel that events have re-
inforced your earlier views and where your views may have
changed in the light of current trends.

If any questions arise in your mind as to the content of
your testimony or the committee’s objectives, please feel free
if you wish to call or write Mr. William H. Moore, staff
economist for our subcommittee (CApitol 4-8121, extension
5171). We would like to be able to assemble this material
by July 1.

While unavoidable delays prevented reaching all of the respondents
and the collection of all the material as promptly as had been sched-
uled, the subcommittee cannot help but be gratified at the near uni-
versal response represented by the accompanying reply.

The cooperation from so many who had already once given of their
time is a commentary on not only their spirit of public service, but
a demonstration of the interest and concern of professional men, labor
leaders, and businessmen. They obviously concur in the view of this
committee that automation, instrumentation, and technology are sub-
jects deserving of continuing and recurrent study and watching. The
awareness and thoughtfulness on the part of those dealing with the
problems which these statements reflect should go a long way toward
_assuring progress in productivity with a minimum of personal hard-
ship and social costs.
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STATEMENT OF ROGER W. BOLZ, PUBLISHER-
EDITOR OF AUTOMATION MAGAZINE

Altogether too many self-appointed prophets have created a mis-
leading picture of automation as an uncontrolled ogre of gialllli;]fro-
. portions. For our own good, we must remove automation technlogy
from the realm of science fiction and reveal it for what it really is—
nothing more than a down-to-earth continuation of our basic manu-
facturing tools and methods. Under today’s world competition it
is a necessity for supplying more and better goods and services to
fulfill the continuing demand for a better life.

At the outset of this significant decade of the 20th century, perhaps
it is desirable to take another searching look at our technological ad-
vance. Preparation for the critical years ahead make it imperative
that we fully understand our position, nationally and internationally.
In no wise is automation a small part of this picture. Developments
to date indicate a distinct need for broader knowledge of our potentials
and pitfalls that may be present. There is a basic need for broader
and more practical understanding of automation and its opportunities
for advancing our position as a nation and eur well-being as a people.

To realistically evaluate the technology of automation at the outset
of the 1960’s calls for recognition first that it is a valuable tool, a
culmination of developments over more than a century of manufac-

* turing effort. A comment by Col. George S. Brady in the May-June
1960 issue of Ordnance perhaps best sets the stage for such considera-
tions. He states the issue pointedly:

About 80 years ago, when the industrial age was first
getting into high gear, Matthew Arnold, the “Apostle of
Culture” at Oxford, wrote: “The greatest men of culture are
those who have had a passion for diffusing, for carrying from
one end of society to the other, the best knowledge, the best
ideas of their times; who have labored to divest knowledge
of all that was harsh, uncouth, difficult, abstract, professional,
exclusive—to humanize it and make it useful outside the
clique of the cultivated and learned.”

Electronic machines are “brains” only in their ability to
store information and sift and assemble it rapidly. You
cannot get anything out of the machine that is not put into
it. Without competent men of broad analytical minds to
digest and fragmentize the data into simple, generally un-
derstandable units to be fed into the machine, the electronic
brain is of very limited use.

Thus, we have now a far greater need for these “great men
of culture” than at the time of Arnold. I sometimes feel that
even the manufacturers of the machines do not yet realize
the great possibilities, especially the great need for a new
type of professional man who can divest the data of all that

7
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is “abstract, professional, exclusive,” and make them useful
to the hundreds of thousands of nonscientist executives, engi-
neers, and workers who have the job of producing goods and
equipment in our factories. :

In this vein it is encumbent upon us to divest automation of the
“abstract, professional and exclusive” and make a careful evaluation
of the technology from a practlcal overall standpoint.

FORCES AT WORK

Automation is a result of forces at work today It is not the cause.
A look at the critical forces active in today’s busines world provides
a clear-cut picture of the real push creating greater need to auto-
" mate.

Study of these forces shows two major areas of pressure driving
all industry to seek the opportunities possible only through automa-
tion techniques. Included in the first area are these forces of broad

“ national and international character: -

. 1. International technological competition;
2. Demand for higher living standards;
3. Pressure of population increase;
4. Expanding horizons of scientific knowledge

“.while in the second are these active everyday business forces:

1. Rising capital and overhead costs;
2. Need for higher product quality, unlformlty, and reliability;
3. Increased manufacturing competition;
4. Growing business volume and complemty

Under the relentless impact of this powerful array of forces, auto-
mation is indeed inevitable. Just to maintain our past rate of-prog-
" ress, it is estimated that a productivity gain of 85 percent will be
necessary by 1966 and 66 percent by 1976 (see exhibit 10).

In the fast-moving era of the 1960’s there can be no turning back.
Only through expanded use of automation will the United States main-
tain its world leadership and standard of living.

One only need look abroad to see the rise of competitive technology.
Regardless of wage rates, foreign manufacturing its rapidly becom-
ing automated. A recent movie* made in Japan provides a dynamic
Flcture of a level of automatic manufacturing surprising to say the
east. Developments in other countries show equally impressive ac-
complishments. To expect to compete with the output of these plants
in local ‘or foreign markets calls for even greater accomplishments
here. The tools are available but much study and development is
necessary.

Facing today’s world condltlons and rea,hstlcally facing our ac-
cepted foreign policy, it is imperative to recognize that concerted
effort is necessary to employ automation technology to keep up. Man-
agement, engineering, and labor cooperatlon is a must for satisfactory
accomphshment

1 “Toshiba in Progress”—available from Nomura Trading Co., Ltd.,, New York branch
office, 52 Broadway, New York, N.Y.
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- Research in this.field by Stanford Research Institute puts sharp
focus on the direction necessary with this comment: 2 .

The prospects are that efficient production methods based
on mndern Sc;ahno and fnnl’nlclogy w111 conf-;'nno fo Sprnnr] f‘o

new countries during the next decade, probably more rapidly
than in the past. Indeed, it is an important aim of the U.S.
foreign policy that they should spread rapidly to countries
now economically underdeveloped. The spread of improved
production methods will, however, raise additional trade

roblems that will require policy decisions by the United

tates * * * American producers could exert themselves to
keep one step ahead of the competition, shifting out of less
promising lines and into expanding ones. Among the latter

-will be new products and processes, equipment of types needed -

in development,.and types of consumption goods and services
which will be wanted by peoples enjoying higher income
levels.

Lippincott and Margulies, Inc., in a recent publication? has this
extremely pertinent statement: . '

Perhaps the time has come for U.S. manufacturers to stop
trying to match their high-priced labor against low-cost labor,
and instead lead from the great U.S. strength : mass-produc- -
tion. Especially, automated mass-production. .

This requires engineering products specifically for automa-
tion. But it also requires the best design talent available to
make sure the vital element of consumer appeal is not lost
somewhere along the electronically operated production lines.
Clearly, such products will have to be “cleaner” and simpler
in design—will have to go sparingly on the use of such hand-
applied details as escutcheons, trims, textures, and similar
nonfunctional addenda. In sum, the designer is essential
in order to balance production realities with design esthetics
and come up with products that can be both made and sold.

These are no idle comments. The problem is serious in many areas.
As competition becomes keener by the month, U.S. industrialists

“are looking abroad more and more.” This trend to establish plants
abroad and imporf the products made cannot be looked upon as unim-

portant to this whole development. It is imperative that U.S.
productivity compete with incoming products on an adequate basis or
jobs will gradually move abroad.*

Industry recognizes that protective tariffs have no permanent place
in free world markets and provide little real nrotection. They recog-
nize that the only good protection is the self-reliance of higher pro-

2 “Possible Nonmilitary Secientific Developments and Their Potential Impact on Foreign
Policy Problems of the United States.” study prepared by Stanford Research Institute at
the request of the Committee on Foreign Relations, U.S. Senate, U.S. Government Printing
Office, Washington, 1959, p. 63.

8 “Destgn for World Markets.” Design Sense 18, Lippincott & Margulies, Inc., industrial
designers, 430 Park Ave., New York, N.Y.

4 “Let’s Go Global,” a paper by H. E. Humphreys, Jr.,, U.S. Rubber Co.. at the S§8th
annual meeting of the Manufacturing Chemists Association, Inc., June 9, 1960.
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«ductivity—hence the unequivocal need to automate without unneces-
sary delays. :

The way is clear and automation techniques, if properly under-
stood and developed to fulfill the need, can help tremendously to keep
American manufacturers in the forefront both at home and abroad.
Necessarily here are: Direct encouragement through Government
regulations; technical assistance to small and medium-size manufac-
turers in a practical way; and stimulus in promoting automated pro-
duction facilities through special depreciation allowances as well as
through special allowances for the manufacturing research so vital to
advances in automation equipment or techniques® (see app. 1).

"‘AuromarioNn Topay

Taking a historical look at industry, manufacturing processes have

developed through five basic stages over the years and all stages are
still with us. Under pressure of growing output and economics the
evolution rises to the level of automation (see exhibit 1).
" To honestly evaluate the level of automation today is impractical.
Only a vague idea can be gained. Dr. Joseph Harrington has men-
tioned in a recent paper that it would take 60 years just to bring
manufacturing industry alone up to today’s level of technology.®
(See app. 2.)  Why is industry in this state? Mainly because it re-
quires considerable capital to automate and it requires considerable
engineering talent and time. Only under pressure of process limita-
tions or the competitive economics of survival does industry move into
the complexities of automation.

A recent study covering 18,000 plants made by Automation maga-
zine provides a fairly good idea as to the levels of automation tech-
niques employed in industry and general plans now in process.
Exhibit 2 shows some data developed from this study. It is evident
here that only the simplest forms of automatic operations are wide-
spread. In exhibit 3 an indication of basic operations of automatic
nature is given. Here again it is obvious that there is yet a long
way to go in automating operations on a broad scale.

5 Roger W. Bolz, “Manufacturing Research and Capital Costs,” Automation, vol. 7, No. 6,
June 1960, pp. 56—62.
aDéélT'?geph Harrington, “A Look Into Tumorrow,” Automation, vol. 7, No. 5, May 1960,
pp. . :
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ExuieiT 1

Automatic handling of materials and product.
AUTOM&T]ON Automatic line processing by product
HIGHEST VOLUME
LOWEST UNIT COSTS

Automatic control.
Continuous flow.
Mechanized assembly.

i Conveyor handling of materi}!ls and product
CONVEYORIZED between machines (many automatic).
HIGH VOLUME

MODERATE UNIT COST Straight -line processing by product.

Hand feeding and hand assembly

Individual handling of materials and product.
pPOGRESSWE Some semiautomatic machines- some automzltie.

MEDIUM VOLUME
MEDIUM UNIT COST

Parlial product straight-line processing.
Hand feeding and hand assembly.

Individual haudling.

Processing by department or function.
Semiautomatic machines.

Hand feeding aud assembly.

N

DEPARTMENTALIZED

MODERATE VOLUME
HiGH UNIT COST

JOB SHOP Individual haudling.
LOWEST VOLUME Individual functional processing.

HIGHEST UNIT cosT Individual hard ftttmg and assembl,g,

EVOLUTIONARY PHASES OF PRODUCTION

58913—60——2



TYPES OF AUTOMATIC EQUIPMENT AND CONTROLS

Plants Now Have :

DRIVE AND SPEED
REGULATION

INTERLOCKED CONTROL
OF OPERATIONS

AUTOMATIC MEASURING
AND GAGING

AUTOMATIC WEIGHING

PROCESS SENSING AND
CONTROL INSTRUMENTS

TAPE AND
PUNCH-CARD CONTROL

COMPUTER CONTROL

AUTOMAT!C
DATA PROCESSING

REMOTE CONTROL

ExHIBIT 2

(2,693 Plants Reporting)

ol

NOILVINOLAV: NO. SMEIA MIN °
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EXHIBIT 3

OPERATIONS THEY PLAN TO
MAKE MORE AUTOMATIC IN 1959
(1,675 Plonts reporting)
% How % Plonned
Used

. Operation for 1959

26.0 Assembly ........... e 17.9
6.9 Calendering, sheeting ..........c..c - coooiocaienns 2.5
6.3 Casting, forging, rolling .............c....coooireeonn 3.6
20.0 Cutting, shearing, forming .................c.ocooeoren 9.3
17.4 Data processing ..........oeeeecsncen e RERRES 8.8
23.6 Finishing, painting, coating, plating ..................-. 104:
- 48.0 Handling, conveying, transferring ..................... 26.2
31.8 Heating,: bqking, heat treating .....................o-- 10.9
15.5 INBPOCHON: . ... ovvtaneeann e 12.0
13.8 Machine 10018 . ........viiin e 9.8
11.0 Machine tools, automatic load & unload ................ 7.6
24 Machine tools, tape and card control ................. 39
93 Molding, ‘extruding ......... ... .ooiiniii e . 5.5
278 | Packaging, bundling, filling ....................- . 17.2
30.2 [ Processing .........c......eeeiiieion e L 15.9
14.0 Stamping, drawing ............: e 8.1
6.8 Stock control, warehousing ................... P 5.7
10.7 Storage, feeding, sorting .......... [ 7.3
16.6 Testing ......... PO P 10.3
189 Washing, cleaning, conditioning ....................... 9.2
5.4 Weaving, sewing, stitching ............................ 2.5
23.0 Weighing, mixing, blending ........................... 12.0
12.1 Welding, riveting, fastening ................. ... ... 7.8
113 Winding, coiling ......... ... ..o 6.0
5.3 OROT o ot 29

Practical automation must be accomplished in reasonable stages.
Normally, limited steps are taken in a sequence planned and calculated
to maintain acceptable costs. The time consumed in completing each
step adds up to a rather measured evolutionary process.

Exhibit 4 outlines the eight fundamental steps in the overall manu-
facturing process. Any one step can be automated or, depending on
the industry and the economics, any group of steps. In a few in-
stances all these steps can and are integrated into an automatic plant.
Note that the final overall integrating operation of the automated
plant is that of data processing. With this most sophisticated stage,
information necessary for carrying on automatic operations is used
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directly in the system for management and control. This final
achievement is yet in its infancy.

ExHIBIT 4
» " Eight Integrated Steps of
RAW MATERIALS HANDLING & vaocessmcr] g .
~ T _ Modern Manufacturing
PRODUCT OR COMPONENT MAnummmﬂ

-
INSPECTION AND QUAUITY CONTROL |
-

ASSEMBLING OR COMBINING OR MIXING- |
-

[ perormance TestinG axp StaNDARDS |
! PACKAGING AND BOXING |

. ~—
—= .
WAREHOUSING AND STORING l
- .

L;«wvmcr AND DISTRIBUTING” |

asaaasas
<

For the engineering and development of equipment to carry on
the selected area of the eight-step process, there must be full cog-
nizance of three key phases—the process, the handling techniques,
and control. In implementing this overall system approach these
three basic phases are intel%rated in a properly balanced fashion to

insure a fully effective machine, manufacturing line, or process plant
installation as in exhibit 5.
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EXHIBIT 5
- WOR¥ CONTROL
PERFORMING ;UNCU_ON ‘
FUNCTION mvﬁ "’® Automatic eyeling
Steps that alter ﬁ? ~¢>f‘ function 162
independently or

or combine
materials in
process

integrated

HANDLING FUNCTION

Movement of materials
in process within or
between machines

InvesTMENT FACTORS

In addition to the pertinent comment by Dr. Harrington concerning
the investment picture® (see appendix 2), some idea of the automa-
tion movement can be gained from estimates of capital expenditures.
Of the $8 billion expended in 1958 for production equipment, it is
estimated that roughly one-half was allocated to automated facilities
that year. Automation’s estimate for 1959 was $5 billion and for
1960, $6.2 billion (see exhibit 6). These estimates include all ex-
penditures made for improving present facilities, adding controls,
computers, and complete new equipment. By 1970 this is conserva-
tively expected to reach an annual rate of $15 billion. '
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For a look at the coming decade, the National Industrial Conference
Board Division of Business Analysis sees a picture that looks roughly
like this: By 1970 the gross national product will probably reach the
neighborhood of $800 billion (at present price levels). To accomplish
a production job of these proportions will require a tremendous in-
crease in capital. This means an annual total capital expenditure
for new facilities substantially higher than the $35 to $38 billion now
being invested annually. It is expected to average $58 billion an-
nually, advancing gradually from today’s level until the end of the
decade when it should reach nearly $70 billion.

Whether we, in fact, actually reach this level of activity will in large
part depend on stimulation of increasingly available capital at accept-
able rates. Present stringent investment capital limitations in all but
the largest companies places serious question on achieving this un-
precedented goal. Consideration of these requirements must be care-
fully evaluated by Government and suitable measures taken to
encourage availability of needed investment capital.

Spurring this investment in capital facilities will be a significant
increase in research. By the end of the sixties investment in research
is expected to more than double the present annual rate of roughly
2.5 percent of national output, which runs better than $12 billion.
The major portion of today’s research and development is devoted
to products and materials. In the years ahead a significant increase
in the portion devoted to manufacturing process research will be im-
perative if present GNP forecasts are to be realized (see exhibit 7).
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Since 1939 the population has increased 32 percent and the volume
of goods and services has grown 382 percent. In this period the labor
force has roughly followed population, increasing about 30 percent.
In this same 20-year period the absolute number of unskilled persons
in the work force has substantially dropped, but the number in pro-
fessional, technical, clerical, and managerial employment has risen
nearly 100 percent.
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By 1970 the advances will be found almost exclusively in the ranks
of the skilled workmen and the professional, technical, clerical, and
.managerial areas./, Two factors are interesting to note in this regard.
Those indust-rieé'tjh at have automated to the greatest degree have made
the greatest capital investment per employee and created the highest
contribution to our standard of living. - Secondly, these industries
have created employment opportunities that parallel the population
growth while employee earnings parallel the increase in capital in-
vestments made. (See exhibit 9.)

EXHIBIT 8
PROFESSIONAL AND .
WH|TE COLLAR [I‘,.?
PERSONNEL 7 ‘i“:‘:.‘
uP o_A

Q
PRODUCTION _ UP 34 % ‘

TOTAL EMPLOYMENT

1O %

e =

: VAR
PRODUCTION PERSONNEL oow~ 2 %

¥

TRENDS-IN MANUFACTURING INDUSTRIES DUE
T0 AUTOMATION TECHMOLOGY 1947-1958%*

Total employment .......... ... . Up 112 millions
Production personnel.... ... Dows .25 million
Professional white collar . . .. . Up 1.37 millions

* US. Dept of Commerce data
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The tenor of the times is set. . There is no point in looking back.
‘Opportunity will be everywhere and knowing the overall general trend
of change In process behooves us to plan properly for the future.
If both the individual and industry plan effectively there need be no
unnecessary employee displacement. From past history the voluntary
‘movement of labor has far overshadowed any job displacements tak-
ing place.” Research shows that the bulk of displacements arise from

business failures or product failures, often with a direct influence .

from failure of the business to remain competitive. It appears
. obvious that individual worker security lies not in any particular job
or company but rather in basic talents and broad skills, permitting
ready shift to growing areas of newly developing industry.

From this overall ‘view it appears imperative that two movements
be encouraged by all possible means. One is the encouragement of
increased self-education by the average employee. The other is en-
couragement of increased in-plant training and retraining of em-
ployees. The latter movement is fast gaining acceptance in industry
but needs added incentive and encouragement at both management
and employee levels,

A Majsor MI1SCONCEPTION

Perhaps the greatest fallacy in most thinking concerning automa-
tion has been that of the disappearance of people and jobs from the
scene. The concept of the disappearing personnel is one of static or
shrinking markets, one that is unrealistic businesswise since automa-
tion under such conditions has little chance of long-range payoff
financially.

Perhaps best illustrative of the trend is that of the development of
missiles to supersede bombers. Although one missile specialist mans
the several pushbuttons at firing, behind the scenes supporting per-
sonnel far outnumber those required to put a comparable bomber into
the air. Technical competence and training of the missile crew must
be far and away greater than that for the bombers.

The story is no different with the automated plant. Even though
there are those who point out the broad advances made in machinery
design toward reliability, there is still no perfect process. Wear and
tear take their toll and there is seldom an alternate to having a highly
trained maintenance crew if everyday production problems are to be
economically handled. No plant will run itself completely unattended
in any way. Somewhere along the line there must be skilled per-
sonnel for troubleshooting. It is a gross error to assume highly auto-
matic equipment needs no attendance or superior skills. M. L. Jones,
principal power engineer, E. I. du Pont, commented on this at the
recent annual ASME meeting in Atlantic City :

Serious complications arise when an operator is unable to
interpret any malfunction of equipment and cannot take pre-
ventive steps to correct it. Failure to maintain the units cor-
rectly or to test them regularly also results in dangerous

7 Recent Department of Labor statistics show that in 1 year over 8 million different
workmen made 11.5 miilion job changes. Two-thirds of these changes were to a com-
pletely different industry and one-half to a completely different occupation group.
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situations * * *. Today’s instruments are electronic and
electrical in operation and require more complex knowl-
edge * * *,
The same is true throughout industry. Our needs are rapidly grow-
ing for more skilled personnel.

In the past dozen years total industry plant maintenance cost has
risen 50 percent, proof enough that servicing of production machinery
has not significantly changed in many areas, while some have
increased.” .-

Adding to this is the tremendous increase in demand for equipment.
Design, production, and proving in of such equipment has created
the need for many more skilled personnel and has greatly expanded
the special machinery industry.

Waar Harrens To SKILLS ?

In studies of automation, much concern has been evidenced regard-
ing the possibility of actual decline in skilled jobs. Concentration
on production line jobs only has helped create this illusion. The
facts are clear on this area—the need for skills really rises but not
necessarily on the production line jobs.

It is a fact that major design effort in automating is directed toward
making operations more automatic and self-policing. It follows as
the day the night that the result is less need for a human operator to
perform the machine tasks themselves. The graduation 1s toward
machinery or process supervisors more highly and broadly skilled.

However, the big change and shift takes place into the supporting
positions, the indirect labor increases in number and skill requirements
overall. Studies of plants that have been automating during recent
years show this trend plainly. The level of direct labor remains
relatively static while indirect jobs grow.

Exhibit 8 shows this trend in the manufacturing field from 1947 to
1958 but the picture is similar for any significant period as automa-
tion has grown. Another part of this trend shows up in the growth
of the skilled machinery building industry and the service industry.
Part of the service industry growth has come from industry’s need
for highly skilled maintenance. Lack of skilled personnel has re-
- sulted in a significant rise in contract maintenance services. Here
specialty groups service production plants on a regular and on-call
basis. Ilectronics maintenance firms service all varieties of electronic
controls and devices within a wide variety of industries. The need is
still greater than the supply available and in some degree restricts
the rapid advance into more sophisticated controls.
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- ExamIT 9
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The move of the highly skilled into services and the service in-
dustry will continue. With the advance of automation into hitherto
untapped areas such as lumbering, warehousing, merchandising, and
small manufacturing plants, the necessity for specialty contract
maintenance service will rise gradually. Even the need for such
services to the homeowner is rising and as home equipment grows more
sophisticated a spurt of growth in this area can be expected.
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EpucatioN—TaE Most Crrricar Facror

Innumerable conferences, meetings, seminars, and discussions have
been held on the topic of automation during the past 5 years but all
too little has been said about the most critical factor of aii—education.
Education is needed not only to help keep America in the scientific and
engineering forefront but even more so to enable the entire popula-
tion to take advantage of the rewarding opportunities that are present
and that lay ahead. :

There has been too little recognition of the fact that no full utiliza-
tion of the opportunities in a technological age can be expected unless
education of youth is complete. Understanding the rudiments of
science and technology is imperative if one to adapt himself easily
to the times. Appreciation of automation itself requires a broad
technological outlook. Many whose high wages and livelihood de-
pend upon automation have been prone to condemn the idea in other’
areas. Businessmen, although maintaining a profitable enterprise
through automation, often fail to see the bigger picture in industry
as a whole.

Even though we solve basic problems of adapting today to a grad-
ually automating industry, the real problem will be in the tomorrows.
Will our youth be ready to fit into a technological society and busi-
ness world? When we look at the statistics on education—10 percent
of youth are failing to complete grade school and a total of 30 percent
high school—our concern should easily focus on this critical problem.
‘With an inevitable decline in nonskilled jobs of all varieties, where
will these future citizens fit into the picture? For one thing, effective
industry training is dependent upon a good educational base. Indeed,
personal stability and fulfillment in the years ahead will depend
largely upon a broadening knowledge. Flexibility, adaptability, and
facility in shifting from one area to another will become paramount.

Taking a long look ahead, our first concern should be a tremen-
dously increased educational system with strong emphasis on better
and more broadly trained educators in the public school systems,

The demand we are facing today is very different from any in the

ast. If we are to really make automation pay off nationally, all
mdustry, labor, government, and community efforts will have to be
combined to meet the demand for skills and abilities needed.

The primary emphasis will be on what has been termed “concep- :
tual” skills rather than present “perceptual” kinds. As operations
become more and more automated, personnel requirements move u
the scale toward the management end. On-the-line production skills
of machine-like varieties gradually disappear and higher levels take
their place. While this trend is taking place, a good. percentage of
the jobs are translated to new areas developing.

To insure a continuing education advance, not only are programs
of incentive needed at the high school level but also immediately and
broadly at the industry level. It is imperative that broad-gage pro-
grams be instituted throughout industry to promote training and
education. Supplementing apprentice training in skilled trades ac-
tively promoted by the U.S. Department of Labor, Bureau of Appren-
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ticeship and Training, programs must be developed throughout indus-
try to provide developmental opportunities at all levels. Such
enlightened programs can include:
1. Orientation and on-the-job training.
2. Apprentice training to prepare employees for the skilled
trades.
3. Graduate student courses which provide classroom training.
and work experience for recent college graduates.
4. Graduate study programs affiliated with universities and
leading to master’s and doctor’s degrees.
5. Continued education in engineering and business administra-
_ tion on an undergraduate level, under company tuition plans.
6. Management training and development for potential super-
visors, new supervisors, and experienced managers.

- To advance these educational programs it is imperative that a joint
industry-Government coordinating body be encouraged and activated.
Erom this body suitable local community-education groups should be
developed to create a unified approach. Flow of useful, reliable, and
practical information and source data, readily available to all sectors
of the country, would then be possible. ‘Today’s haphazard approach
of laissez faire can hardly be expected to serve the needs in the years

ahead. .-
R ’ - A New Day

.. With the continuing growth of automation during the past decade,
there has been evident a progressive change in the character of work-
ing conditions. . Although there is great concern over possible ill ef-
fects, all too little is'said about the advantages brought about by intro-
duction of automation in manufacturing industries. Through ex-
panding application, manufacturing concerns are fulfilling the high-
est requirements of industry—sufficient output to -balance demands,
competitive pricing, and adequate returns to labor and investor.
“The task of industrial leadership,” Henry Ford said in 1980, “is not
to find jobs for as many men as possible but to find high-priced pobs
for asmany men as possible.” = . .

: Most significant among the advantages apparent today is the rapid.
rise in.professional, technician, and white collar jobs in these indus-
tries. Not to be overlooked, also, is the fact that automation is gradu-
ally invalidating the still-too-common practice of using labor asa
commodity to match output with market demand.
. Of concern to all of us is the direction in which industry is heading.
régarding labor. In all honesty, no really accurate and satisfactory-
answer can as yet be outlined in detail. Nevertheless,-a general idea
of expected changes can be'gleaned as'management gradually adjusts
to evolutionary changes taking place. . At the recent Southern Con-
ference of the Controllers. Institute of Arerica, Dwayne Orton; edu-
cational consultant of IBM, presented one such interesting glimpse-
into the future with this statement: . :

" The -¢lder labor conditionis of large supply and high rates
of payroll to salés will change, and the problems of indus-* -
trial relatioris will alter quantitative to qualitative. Labor ~
expense will shift to labor investment. Labor will be capi-
talized rather than expensed. Volume of labor will be re-
placed by quality of labor. The concept of labor as the flex-
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" ible element to adjust to the business cycle will shift to the
concept of labor as the element to be, preserved. New forms
of inicentives for all levels-of personnel will develop.

Change is inherent in the American scene. Along with technical-
changes wrought by automation will come a continuously improving-
working climate and a rising degree of industrial stewardship dedi-
cated to the general welfare. Just how soon we will reach this new
enlightened level of capitalized labor depends on vision and undér-
standing leadership in both industry and labor circles. . .

SomEe ' CONCLUSIONS

A hard look at the whole economic and sociological picture today
prompts some broad conclusions. First, we must study, develop, and
use automation technology as much as possible to attain the maximum
in benefits that are available. To do this we need practical, down-to-
earth understanding and evaluation without group bias and without
the “abstract, professional, and exclusive” cloud of obscurity that has
surrounded the technology.

While it is considered unnecessary to go to the lengths of formulat-
ing a national policy on automation as Russia has done, yet it is
desirable to recognize the state of our present development and realine

- general policy as needed to assert positive leadership and redirect
the negative effects of some Government policies on business expansion.

To foster a generally positive atmosphere in business encouraging-
improvements, to create a solid understanding among our citizens as
to automation benefits and uses, to realine general policies to benefit the
Nation as a whole, it is recommended that the following programs be
sponsored and activated on a broad scale : .

1. Enact legislation to provide capital moneys needed for auto-
mating small- and medium-size plant operations and to encourage
availability of capital moneys on a broad base through suitable tax
advantages to private investors and through increased depreciation
return. : -

2. Provide positive stimulus to both individuals and to industrial
firms in the small- and medium-size areas to promote inplant appren-
ticeships, on-the-job training courses, and special educational plans

through direct tax advantages. B

3. Provide direct aid to individuals who complete specified or ac-
credited educational courses at all levels on a self-education basis
through direct funds and/or through direct tax credit advantage to
the individual. ' '

4. Through present. Government agencies stimulate development of
new industries in distressed areas, especially diversified industries.
Create a National :Area Redevelopment Board to provide positive help
and direct assistance in such redevelopment. '

5. Encourage and aid individuals to relocate and readjust to severe
displacement, if and when such is proved due to automation efforts
or failure to automate... Provide some means to aid relocation or stimu-
late relocation of individuals through the incentive of tax advantage.

6. Create a National Automation Planning Board consisting of a
select group of professional and experienced engineers with broad
basic knowledge of prattical fitomation; having consulting subgroups
on detailed specific areas of automation technology, to serve as a cen-




26- NEW VIEWS- ON' AUTOMATION

tral clearinghouse of knowledge as well as a consulting panel for in-
dustry and Government guidance.

With some such organized and guiding precepts available it can be
expected that free enterprise will seek and find its own most practical
solutions to the problems ahead. Certainly stimulus through advan-
tageous self-improvements holds the key to increasing advancement
individually and industrially. Now is tie time to plan aggressively
for the dynamic sixties. We owe it to ourselves to be ready to take
fullest advantage of all the opportunities that lie ahead.

ExHIBIT 10
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ArpENDIX 1

MaNUFACTURING RESEARCH AND Carrrar CosTs—PHILOSOPBICAL AND
Pracricar. CONSIDERATIONS FOR MANAGEMENT

(By Roger W. Bolz; publisher-editor, Automation magazine)

Manufacturing industries have changed radically in general char-
acter over the past decade. Under the impact of automation few of the
old parameters for decisionmaking remain valid today. Not the least
of those requiring fresh approaches are capital equipment acquisition,
equipment enginering, manufacturing research, industrial accounting
procedures, and depreciation.

Perhaps most significant among the changes in the industrial picture
is the dynamic rise in manufacturing engineering research, One
lesson that has been learned through bitter experience in critical areas
is that few industries can remain competitive without adequate invest-
ment in manufacturing research. No other factor is more potent in
establishing the profit or loss position of any company.

Although most manufacturers pay for such research one way or
another, proof of the fact that many already recognize the value
of manufacturing research enough to mvest consistently is plentiful.
More than 25 percent of manufacturers today actually have regular
staffs devoting time to this endeavor. Many more engage in such

activity in less formal manner. The critical factor of note here is
. that in no other way will it be possible to combat inflation, rising wages,
and competitive forces, both local and foreign.

The end result of manufacturing research is manufacturing equip-
ment to carry out the newly developed or.advanced methods of manu-
facture. Today this equipment is almost invariably of automated
character, and here again the part played by research and engineering
assumes a major role. Manufacturing engineering plays a dual role
in development of improved lower cost production processes and in
development of equipment to carry out these processes.

In the management of modern-day enterprises, the key part played
by manufacturing engineering requires recognition from a technical
standpoint first but, equally important, also from a capital acquisition
standpoint. In the throes of the changes taking place it 1s all too easy
for the engineering phase to become lost in clinging to past practices.

Not only is it desirable today to establish a formal group within the
company or other means for development of new methods and ma-
chinery but it is also desirable to establish adequate means for handling
such research and engineering costs. Adequate guideposts are already
on hand and used widely enough to provide proof of advisability.

In evaluating your position for the coming decade it is desirable
to raise a few questions: Is it safe businesswise to wait until competi-
tion, forces the issue or is it better to be prepared with improved
methods to maintain your profit ratio? Can you afford to take the
attitude that someone else can pay for engineering your new automs *ed
equipment? Is it good business to bury equipment engineering costs
in capital costs and hope for better depreciation allowances? Might
not manufacturing enginering costs—largely research where auto-

58913—60——3
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mated equipment is concerned—provide a better financial picture 1f
handled separately as they should be? A look at some of today”
thinking on these subjects w1ll offer some positive guideposts or
action. :

MANUFACTURING RESEARCH

F ew other investments in manufacturing operatlons can equal the
profits possible by means of new manufacturmg techniques or innova-
tions in production methods. Concentration of basic and applied
research unfortunately has been primarily in terms of end products,
not processes. In the scramble for new products the real values of new
methods and equipment are easily overlooked.

This tendency. to overlook the research and engmeermO' phase of
manufacturing has been emphasized by Eliot Janeway?! with thlS
comment :

In recent years, the kind of engineering skills that set up
production and make it tick have tended to get lost in the
shuffle between the scientists at one extreme and labor at the
other.

Fruitful research in manufacturing requires a thorough, continu-
ing long-range program solidly backed by top management. Seldom
can quick results be expected. In commenting on the Value of superior
research and development programs directed toward improved facil-
ities and equipment, Mr. J. W. Keener, president and chief executive
officer, B. F. Goodrich Co.,says:

* * ¥ after a new capital facility is completed it takes 6
months to 2 years for the plant to reach a profitable level of
operation.. Eleven new plants or expansions that have not yet
made their contributions to B. F. Goodrich net income or to
unconsolidated company equity growth should start produc-
ing income at conservative levels this year. Another 6 should
become profitable in 1961 and 4 more in 1962 to 1964.

In altogether too many instances it appears that industry more or
less expects production research to take place automatically when it
comes time to replace equipment or tool up a new produect. An com-
mon fallacy appears to be that all that is needed is a large number of
quotations from equipment builders, without first researching and
setting up rather complete spemﬁcatlons z

As one works manager puts it:

* % * jf we are interested in some new equipment, for in-
stance, we would contact all the manufacturers of this type
of equlpment We would fully expect that these manufac-
turers in their quotations would include their engineering
time to work out or develop systems or methods for our use.
In such a case, the company that receives the order for this
equipment is the one that is then reimbursed for the engineer-
ing time. The other manufacturers must charge this out as
an ordinary company expense * * ¥,

11, Janeway, “Tooling Up for the Aeronautic Age,” Harvard Business Review, vol. 85,
No 6, l\ovember—December 1957, pp. 103-110.

2R. W. Bolz, “Engineering Automated Equipment—Who Pays?”’ Automation, vol. 8, No.
11, November 1959, pp. 58-64.
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In this age of automation to remain competitive we must
be sure that we are buying the best equipment possible in order
to be able to produce in the least time. Unless suppliers of
equipment analyze tooling, methods, etc., thoroughly before
quoting, we could never-be sure that we were getting the best
deal.

However, owing to the volume of such engineering work, equip-
ment builders are finding it difficult to absorb such costs and either
must decline to bid or shortcut the effort involved. D. E. Moat, vice
president-marketing of Leeds & Northrup Co. indicates the problem
this way:

With the increasing complexity of the technical require-
ments today we have been forced to recognize that special
engineering is a part of the production costs on special equip-
ment. All manufacturers who are called upon to produce
special equipment are moving in the direction of including
these engineering costs as direct costs of sales rather than
dealing with them through the applied overhead route. I be-
lieve that this is essential if we are to obtain accurate costs
on special jobs, particularly when the amount of engineer-
ing will vary from job to job. At least this is the preferred
procedure from the standpoint of the equipment manu-
facturer.

Another way of viewing the situation creates cause for real con-
cern. Will a failure to recognize research and development costs in
manufacturing processes result in a drying up of valuable sources?
There is good reason and ample evidence to conclude it will. In com-
menting on the problem, G. E. Seavoy, vice president of Whiting
Corp. has this pertinent comment:

An example of this is an inquiry recently received for
highly automated equipment in which pushbutton control was
specified in a broad sense only as a requirement. Normally
such equipment, nonautomated, would séll for $45,000 to
$50,000. To do what the customer wanted would raise the
selling price to $100,000 to $110,000. ‘In order to make a safe
estimate, over 3,000 hours of presale engineering would be
required. At $6.00 per hour, this would represent gambling
$18,000 in the preparation of a quotation with no assurance
of getting the order. :

All this served, however, to formulate a policy with regard
to situations like this, namely, that when the inquiry indi-
cates that engineering will be relatively excessive, that the
risks involved are accordingly abnormal, that it is border line
in other aspects, either negotiate on a cost-plus-fixed-fee basis
before making a quotation or else refuse to quote. Further-
more as equipment builders we would be uninterested in sell-
ing the engineering unless there were a commitment to buy
the physical machinery.

fn the same general vein, J. J. Jaeger, president of Pratt & Whitney
Co. Inc., comments in this manner:

* * * there is a correlated problem which many of the
equipment manufacturers now recognize. It becomes increas-
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ingly difficult and expensive to study and arrange the pro-

osals that are now being requested for many projects. It
becomes a great question in my mind how much longer it will
be possible to provide these quotations without some charge
to the individual requesting these proposals. It appears In
many cases that requests of this sort are being made for the
basic information of the individual and in other cases merely
to support another proposal that has already been basically
accepted. I think this places an unfair burden on the manu-
facturer of equipment and it obviously must reflect in his
average sales price of all equipments. 1 think you recognize
that in like manner the direct engineering that is done on an
order might well be considered a separate research expense;
s0 too, might the proposal studies, which are required in many
cases be viewable as a current expense rather than capitalized
as a portion of the capitalized investment.

Regardless of whether activity, that of necessity today must be clas-
sified as engineering research, is carried out in-plant or obtained out-
side, it must be bought. There, of course, can be no “free” engineering
realistically speaking. Good management demands recognition of
both the urgent necessity for manufacturing research and the proper
accounting procedures with which to handle it as a legitimate company
expense.

CAPITALIZE OR EXPENSE

In recognizing all basic research, whether for a particular machine
development or a complete line installation, it appears to be rather
commonplace to expense such costs when development is carried on
in-plant. In commenting on this phase, the general practice is pointed
up by Edward N. Evans, president of Cambridge Wire Cloth Co.:

We are most unfortunate in our type of manufacturing be-
cause there aren’t standard spiraling machines obtainable to
manufacture woven wire conveyor belts. Since these ma-
chines have to be made in our machine shop, we naturally find
it necessary to do our own engineering and designing, which
is handled as current manufacturing research expense.

Along these same lines is this statement from Kurt Hesdoerffer,
administrator, automation and equipment development, Radio Corp.
of America:

It is the practice throughout RCA to budget engineering,
development and “debugging” and run-in costs as overhead
and to distribute these charges together with other overhead
expenses throughout the division or department. Successful
developments are capitalized on the basis of their reproduc-
tive cost.

That the research involved today in developing modern processing
facilities is indeed recognized is evidenced by this comment from the
president of another large concern:

Today an extraordinary amount of research and engineer-
ing expense, both on the part of the purchaser in making
preliminary studies of the need for such machinery and on
the part of the supplier in designing and constructing special
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purpose machinery, is incurred. In many cases the automa-
tion machinery supply people perform a segment of research
and angineering development for the customer.
Studying engineering research costs from a general accounting
standpoint provides a practical approach to the problem. The “Ac-
countants’ Handbook” ® presents the basic considerations:

Development costs may be incurred in large amounts in
connection with some special department, project, or process,
long after the business as a whole has been launched. Ideally
such costs should be collected in an appropriately labeled
account and treated as an asset until such time as it becomes
proper to amortize the investment against the revenues real-
ized, or, in the event that the result is unsatisfactory, to write
off the item as a Joss.

The foregoing comments may be applied to costs of experi-
mentation, testing and the like. Where such costs represent
a regular activity of the business, necessary to maintain the
position of the enterprise, they may well be treated as current
charges; where such costs are incurred on a large scale in
connection with some special project or undertaking, capital-
ization is not improper. In income tax administration, cases
have arisen in which costs of developing patents and special
processes have been excluded from current charges to income.

In following out such proposed procedure, the question often arises
as to the practical aspects. Can such flexibility of handling costs be
used? Isitacceptable? R.J.Van Dame,controller, Lincoln Electric
Co., has this to say :

As you are aware, section 174 of the Internal Revenue Code
of 1954 permits a taxpayer to treat research expenditures,
paid or incurred by him during a taxable year in connection
with his business, as expenses which are not chargeable to his
capital account. It has been our practice to deduct such
charges from taxable income and, barring any change in the
code, we would expect to continue this policy. .

On the other hand, if we were to place an order for some
special machinery, involving a substantial amount of unusual
engineering expense by the producer thereof, we would un-
doubtedly request an invoicing apart from the amount of ma-
chinery billing, because we feel that such engineering expense
should be treated as a current manufacturing research ex-
pense rather than a capital investment.

In spite of many comments to the contrary, section 174 of the
Internal Revenue Code of 1954 permits a selection of any of three
basic methods for handling engineering and research costs in the
manner most suitable.* These alternates are: (1) Charge the expendi-
tures against income for the year in which it was paid or incurred;
(2) defer the charges against future income starting amortization
when benefits are first realized from the equipment and ranging up to
5 years; (8) charge the amounts éxpended to regular capital account.

8 Accountant’s Handbook, 3d ed., Ronald Press Co:, New York, 1955, p. 130.
4 Internal Revenue Code of 1954, sec. 174 : Final Income Tax Regulations, 1.174; “Fed-
eral Tax Guide Reports,” Commerce Clearing House, Inc., Chicago, 1958.
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Regulation section 1.174 points out that section 174 of the code
applies only to specific areas of research and experimentation and
pretty clearly outlines the application:

* * * provisions of this section apply not only to costs
paid or incurred by the taxpayer for research or experimenta-
tion undertaken directly by him but also to expenditures paid
or incurred for research or experimentation carried on in
his behalf by another person or organization (such as a re-
search institute, foundation, engineering company, or similar
contractor) * * *,

Some important considerations are involved in decisions concern-
ing research expenditures, however, and must be seriously evaluated.
Accurate determination of useful equipment life is a critical factor
in selecting the proper method. Actual equipment construction costs
such as labor, materials, etc., must be carefully segregated from the
research, engineering, and experimentation costs not directly attributa-
ble to the machinery 1itself (see box). But, most important in the en-
tire consideration is the risk involved. Where performance guaran-
tees are exacted and, in fact, the taxpayer takes no risk, no portion
gf the expenditure can be deducted on a research or experimental

asis.

Here, the buyer of equipment must be careful to understand the dif-
ference between engineering goals and performance guarantees in
order to avoid limiting the assignment of such investments as de-
ductible expenses :

No deduction will be allowed if the taxpayer purchases an-
other’s product under a performance guarantee (whether ex-
press, implied, or imposed by local law) unless the guarantee
1s limited, to engineering specifications or otherwise, in such
a way that economic utility is not taken into account * * *,
Similarly, no deductible expense is incurred if a taxpayer en-
ters into a contract for the construction of a new type of
chemical processing plant under a turnkey contract gnarantee-
ing a given annual production and a given consumption of
raw material and fuel per unit. On the other hand, if the con-
tract contained no guarantee of quality of production and of
quantity of units in relation to consumption of raw material
and fuel, and if real doubt existed as to the capabilities of
the process, expenses for research or experimentation under
the contract are at the taxpayer’s risk and are deductible
under section 174(a).

Discussion of this general problem with top management across
industry indicates that practical use of these methods for handling
such legitimate research costs is being made. Typical of such com-
ment is that of Harris Zeitzew, director, manufacturing administra-
tive department, Capitol Records, Inc.:

We believe that developmental engineering costs should

be treated as current expenses. Under present tax laws, we

- are authorized to take deduction for these expenses on a cur-

rent basis, without being forced to capitalize any portion of

such expenses. We feel that this policy should be continued,
since we are securing an immediate tax advantage.
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.However, in the case of developmental engineering proj-
ects outof which some usable piece of equipment is finally de-
veloped for plant use, we believe that the equitable proce-
dure would be to have the equipment appraised at the time

" of completion. The appraised value would include only
those costs that would be incurred in the manufacture of a
duplicate;of the equipment. We would then be in a posi-
ton to charge our capital equipment account this amount,
and could then credit our engineering development cost ac-
count. The excess cost above the actual amount capitalized
would remain as a tax deduction.

Another strong case is made by B. F. Butts, vice president—pro-
duction, Cinch Manufacturing Co.:

Specifically, we at Cinch Manufacturing Co. have invested
heavily for years in automatic manufacturing equipment.
These expenditures exceeding $100,000 per year have, for
the most part, been designed for the assembly of electronic
components, i.e.: Tube sockets, connectors. These products
have, on the average, a short life due to technical obsolescence
and are in most instances produced to specific customer design
specifications. In view of these characteristics, the Bureau
of Internal Revenue has allowed the full charge-off of all
costs, including both design and construction, as an expense
in the year of acquisition or on an as-completed basis.

This may well sound as if we have achieved a major conces-
sion. In some respects we may have received consideration,
but all of these funds have been spent on products of a high
degree of obsolescence and this appears to be a key point.

Another vice president of an automotive parts firm concurs:

This is sound thinking, and has been done for years by
allocating such costs separately, rather than tying in with
basic equipment costs.

Observing that individual practices will vary depending on the
particular company fiscal and accounting policies, W. M. Moffatt,
executive vice president, American Brass Co., has this tosay:

In general it is our practice to charge all basic research,
whether for a machine type or product line, to current ex-
penses. Direct engineering costs for a successful machine
are capitalized with the unit or units initially constructed.
Engineering costs applicable to modifications due to faulty
original design would be charged to current expense.

Depending upon interpretation of the code, there may be an area
for some concern since the restrictions indicate if any research is
expensed, all must be unless otherwise authorized by IRS. Here the
overall company operations must be studied to evolve a suitable policy.
This method of handling is evidenced in the comment of E. L. Goff,
senior vice president, Associated Spring Corp. :

In this connection, special engineering is handled through -
Associated Spring research and development services, a large
portion of the expense involved would come under the normal
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research budget. Tn special cases of prototype development
on production equipment, the costs are charged back through
expense and general burden distribution.

le. J. Delahanty, vice president, Burroughs Corp., comments point-
edly: A
The obvious tax advantages, if these costs were to be written
off as expense, have not been overlooked. :

However, there is evidence that the advantages often are overlooked
by other individuals. Witness such statements as:

Whenever we purchase substantial machinery items, it is
true that the vendors engineering is included, usually directly
in the cost upon which their quotation is based. I doubt if
the Treasury Department would permit the expensing of
vendors engineering even if billed separately if it were in con-
nection with an overall project.

There is need for careful segregation of expensable costs as indi-
%Lted by M. J. Soberg, controller, Imperial Brass Manufacturing
0.: '

* * * costs of this nature are definitely expensable items.
However, extreme care must be exercised in the handling
of these charges. If an outside company were commissione
to build a special-purpose machine and no separation was
made of engineering and research costs applicable to the
special application, no grounds can be found for expensing
a portion of the billed charges. If the charges are separated,
they fall into the category of outside purchased services,
these services being comparable to those rendered by our
own machine design department. ’

In addition there is obvious value to having such detailed records,
even though some executives feel that the work involved is an added
expense. The value is basically underscored by this general superin-
tendent’s remark : ' ‘

It is my opinion that.a standardized approach should be
used which segregates the engineering and building costs
and thus lends itself to complete analysis for the determina-
tion of quantity acquisition and replacements of outdated
equipment or systems.

In the final analysis there appears to be a growing need for ade-
quate recognition of research and experimental expenditures as a vital
part of business operations. Today manufacturing engineering work
of this nature must be accorded the same status as product develop-
ment and research. There is real value to be gained not only in terms
of solid accomplishment but also in terms of capital reserves, after-tax:
returns, and depreciation.

A LOOX AT DEPRECIATION

Acquisition of capital facilities invariably involves the problem of
depreciation. There is no question that depreciation reform is highly
desirable and necessary for meeting today’s changed conditions. Use
of unrealistic useful life spans for equipment creates considerable
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burden where, relatively standard manufacturing equipment is in-
volved. The story on automated equipment and plants, however, is
considerably different and as discussed in this article involves a con-
siderably different approach. Here research and experimental costs
play an important role and need not be considered as an integral part
of the cost to be capitalized. :

The problem is highlighted in this remark by M. F. Hughes, con-
troller, Faultless Caster Corp.: _

The next facet of the problem is the tax consideration in-
volved. There has been a rather steady erosion of the pur-
chasing power of the dollar during recent years. As a result
depreciation reserves are no longer adequate to replace the
capital equipment of industry. Under these circumstances,
the financing of replacement equipment becomes increasingly
difficult, and the improvement of capital facilities almost
impossible. '

This situation is very graphically illustrated by the tre-
mendous growth of leasing operations, wherein the prime -
factor in the decision to buy or lease is the immediately avail-
able income tax deduction of the rental payments under a
lease agreement. It seems to me that tax considerations in-
dicate there is much to recommend the charging of all engi-
neering costs to current expense..

. In commenting on the rate of return analyses for new equipment
investments, Joel Dean ® has stated :

* * * the ranking of proposals will differ significantly from
the before-tax ladder if taxes are correctly taken into ac-
count in computing rate of return. For example, accelerated
amortization: can convert a borderline project into a highly
profitable investment opportunity.

In the same vein, Gordon Shillinglaw ¢ observes:

* Expensable portions of the investment outlay and acceler-
ated amortization influence the desirability of making some
investments because, although they decrease the after-tax
earnings in the initial year in the case of expensable items and
in the early years with accelerated amortization, they do so
by accelerating the Government’s contribution (in the form
of lower taxes). The net effect of these tax influences is, how-
ever, to reduce the amount of capital tied up in the facilities.

Unless there are some rather unusual conditions to consider, it is
obviously most advantageous profitwise to write off costs as rapidly
as possible. Authorities indicate this is especially true where income
tax rates are high and there is no expectation for a significant in-
crease in rate in the foreseeable future. Thus there is little advantage
to burying manufacturing research costs in capital equipment.

Neifher is there significant advantage in confining attention to se-
lection between different methods of depreciation on machinery. Ad-

8J. Dean, “Controls for Capital Expenditures,” “Modern Management of Capital Ex-
penditures,” Financial Management Series No. 105, American Management Association,
Ine.. New York, 1953.

6 G. Shillinglaw. ‘“Measuring the Investment Worth of Capital Proposals,” ‘“Modern
Management of Capital Expenditures,” Financial Management Series No. 105, America:
Management Association, Ine., New York, 1953. T
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vantages in returns among the different methods are not nearly so
large as the advantages found when applying fast writeoffs. o

Actually, other factors being equal, the more rapid the writeoff for
tax reasons, the faster the payback period. It has been shown by
authorities that the more rapid the writeoff the greater the rate of re-
turn after income taxes. In addition are other advantages of impor-
tance:” I :

1. Generally speaking, if matters turn out badly, they. will
not turn out so badly with a rapid writeoff as they will with
a slow writeoff. ‘ o

2. In the common case where enterprise funds are limited,
more cash is made available for productive use at an early
date by a rapid writeoff than by a slow one.

Although. there are many, influencing factors that must be consid-
ered, the important point here that is also emphasized is proper recog-
nition of current expenses that should be reflected in selling prices.
Where current manufacturing engineering research and experimental
expense is lumped in capitalized equipment, there is-less chance for
recovering all this investment through depreciation. Recovery is
limited to that part used up through decrease in value of the ma-
chinery or plant system. Since this research effort must be of a con-
tinuing nature to remain competitive, depreciation return of capital
for carrying on such work would be inadequate. , ‘

" By using modern discounted cash flow techniques, bringing in the
time effect on investment, it has been adequately proved that near-year
returns far outweigh far-year returns. It is'estimated that at a 10-
percent discount factor a dollar of after-tax saving 20 years hence is
only worth about 15 cents today. -Realistic study of investment with
this technique emphasizes immediate or short-term returns rather than
long. ‘

RECOGNIZE THE OPPORTUNTITIES

As operations move more and more into automated systems, it ap-
gears desirable for management to carefully evaluate the methods for

andling capital equipment additions. It is rather obvious that con-
siderable variation exists in present procedures. There is much to be
gained through a uniform approach.” Not only can more accurate and
detailed knowledge of real costs be assured but some larger business
advantages are the prospect.

I£ it is wholly acceptable to expense costs as in-plant equipment de-
velopment is carried out, is it any less desirable or.unreasonable to
similarly treat the same costs incurred in dealing with equipment
builders? The problems are the same, the results little different, and
the risks no less. In addition, the builder will be able to do a better
job and, in many cases, remain actively in business.

With manufacturing research given its proper recognition and
status there will be a far greater number of talented engineers attracted
to this field of endeavor. Unlimited opportunities for increased pro-
duction efficiency await those who organize the plan to meet the
needs of the “automating 1960’s.” Manufacturing research and engi-
neering will play a key role.

7H. L Grant and W. G. Ireson, “Principles of Engineering Economy,” 4th ed., Ronald
Press Co., New York, 1960, p. 317.
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A PLAN FOR EQUIPMENT CONTRACTING

Because equipment can vary widely in character and complexity,
the amount of special engineering and/or manufacturing research
involved aiso varies. To properly handle various types of jobs, typi-
cal contracts are arranged to suit. As a guide, Glenn A. Barth, presi-
dent, Barth Corp., submits this system for consideration:

1. Firm price—design and build.—Applies mainly to simple devices
and simple special machines. If a firm price is required by the cus-
tomer, sketches are made by design and priced by estimating.

2. Firm price design—approzimate price build.—Applies to mod-
erately simple equipment. Procedure same as for item 1 except firm
Erice on build is reached after designs are completed and approved

y customer.

3. Firm price design—no price on build —Applies to relatively com-
plex equipment. Firm price on build is reached after completion of
design work.

4. Approximate price design—approximate price build.—This ap-
plies to complex equipment. Type of contract usually starts with cus-
tomer authorization of initial design exenditures, usually a percentage
of design price. Firm design price is reached during this design phase.
Firm price on build is reached after completion of design work.

5. Not to ewceed initial price design.—This contract is established
on difficult and extremely complex equipment. It may include such
phrases as “investigate the problem of” or “determine the feasibility
of.” Contract will terminate if project is mot practical. If it is
deemed practical, the stages that follow are: (¢) Approximate design
cost; (b) firm design cost; (¢) firm build cost.

6. Time and material—design and build—This is for subcontract
work. Here complete details of the contract must be set up : (@) Total
contract value; (%) design and build rates; (¢) material and subcon-
tract markup; (d) items classifying direct labor; (e¢) liaison engi-
neering service charge; (f) terms. .

APPENDIX 2

A Loox Into Tomorrow™*

(By J pseph. Harrington, Jr., Head, Mechanical Engineering Section,

Engineering Division, Arthur D. Little, Inc., Cambridge, Mass.)

There is one thing which I think must be apparent to everyone.
Automation is just one link in-a long, long chain—the modern
Ehrase of an infinite continuum called mechanization. It extends

ackward through many centuries to the dawn of civilization, and
it will extend ahead through even more centuries. What has evolved
in the past is history, but what will happen tomorrow is as yet un-
known. It is, therefore, a safe area in which an after-dinner speaker
can roam. It is also very intriguing, so let us take a look into
tomorrow.

*This article is based on a paper presented at Fourth Conference on Manufacturing
Automation cosponsored by Automation, Purdue University, and Manufacturing Engineer-
ing Council, April 1960.
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I sense in the engineering world today an undercurrent of excite-
ment which usually portends some great change. For hundreds of
yedrs we have been improving the productivity of our tools. Progress
was slow in the days when handtools were driven by muscle power,
but two centuries ago there was a sudden upward surge in the rate of
progress when steam and then electric power were added to replace
muscle power. Today we have a feeling we are on another point of
inflection of this curve of productivity. We sense a forward surge
not unlike that which we feel when the engines first drive a plane
forward at takeoff.

I have asked myself what causes this feeling of change and turmoil.
I think that is can be traced to two factors—one technological and
one sociological. Both are relatively new, and both are very vital.

First is the recent advent of some powerful new techniques—sys-
tems engineering, servomechanisms, and reliable electronic equip-
ment. All three were greatly perfected in the war years, and their
impact on the industrial scene was clearly evident by the early 1950°s.
Self-controlled machines and preprogramed machines became prac-
ticable industrial realities.

Second is the artificially and unnecessarily induced fear in the
minds of labor that the new class of machines would make the work-
man obsolete. They were told that pushbutton machines could and
would do all the work, and to many a nonanalytical mind this concept
held all the seeds of panic. The newly coined word, automation
{whatever it meant), became anathema overnight, as if it were a Jack-
and-the-beanstalk giant which had suddenly appeared and was un-
controllable. No wonder we feel that strange forces are astir.

ECONOMICS OF TECHNOLOGY

Actually, there is absolutely no mystery whatever in the techno-
logical future. The machines which will be offered to you for sale
in 1965 are on the drawing boards now. The new materials and the
new processes which will be announced in 1970 are already in the test
tubes. All the engineers, research workers, economists, and work-
men who will enter the area between 1960 and 1980 have already been
born. If there is any mystery in the next decade, it is merely one of
industrial secrecy or plain failure to communicate.

We know exactly where we are going, and who will be available to
do the work. So let’s stop worrying about miracles, at least for the
next decade.

The real mysteries are now how we are going to automate—this con-
ference is loaded with details about “how to do it”—but can we get
it done, and can we then live with it. These really aren’t engineering
problems at all. (Probably that’s why we are discussing them this
evening, instead of during one of the technical sessions.) But we
had better understand them, because we will be expected to solve them.
" The public seems to reason, “Engineérs invented the machines; let
them solye the sociological problems they created.” This is of course
completely illogical, as you can see if we were to transfer the jdea
from the engineering profession to the medical profession, and require
all married men to become obstetricians.

The two basic questions facing us are: (1) How can we form capital
fast enough? (2) How can we educate people to live in an automated
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world? Any predictions for the world of tomorrow require an answer
to these questions. ) ‘ ) ' L
Let’s explore the relationship of automation, productivity, wage

m 1 1 ment Sa much baon wrnit
rates, employment, and capital investment. Sc much has been writ-

ten, and so many conflicting opinions have been flatly asserted about
automation and our material welfare that it behooves us to under-
stand as clearly as possible what these terms mean and how they are
related. I am going to ask you to follow me, if you will, through an
elementary exercise in economics, with subtitles in English. Econ-
omists use a so-called Clark diagram to illustrate the well-known
relationship between wage rates and employment.

Assume for the moment that you are a manufacturer in a competi-
tive market and that you have priced your product with as small a
markup over the actual cost of labor and materials as is consistent
with a reasondble profit on your investment. Now, if the wage rates
are forced up without a corresponding increase in the productivity of
the operators, you are faced with the unpleasant altérnstives of either
operating at an unprofitable level, going out of business, or raising
your prices. An increase in price implies a decreased production in
accordance with the well-known laws of supply and demand; and a
smaller production means a smaller total employment in your plant.

If, for example, your original condition of equilibrium is repre-
sented by a point such as point A on this curve, figure 1, your new
Eosition will be represented by point B, which represents a somewhat

igher wage rate and a decreased number of workers. Of course,
the converse is true: If you enjoy a decreased labor rate, then you can
employ more people.

Fig. 1—Relationship of wage rates to employment is.
expressed graphically by the Clark Diagram.
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. Senator Douglas has studied the shape of this curve and has deter-
mined that the slope at the point at which the U.S. economy is operat-
ing is about —4. That is to say, an increase in wage rates, for ex-
ample, from $80 to $85—which is about 6 percent—would cause more
than a 20 percent decline in employment, all other things being equal.

. In plain English, a man can’t expect to get paid more if he doesn’t
produce more. If he insists, he puts his job in jeopardy.

Suppose you have been saddled with an increase in wage rates with-
out a corresponding increase in productivity. How does this affect

our thinking about automation? Do rising wage rates act as an
Incentive to greater automation? Obviously they do. The higher
wage rates merely introduce a new factor in the old evaluation of the
justification for mechanization.

When you are weighing the wisdom of installing a new line of
machines, one of the contributory factors is the labor hours which
will be saved by the new method or equipment. Now, if the price of
labor per hour has increased, then the savings which will be accom-
plisheg by the proposed mechanization will similarly increase. Rising
wagei rates, therefore, do stimulate automation, all other factors being

ual. . .

Now what does this do to our Clark diagram? Professor Brozen
of the University of Chicago has demonstrated that with the avail-
ability of increasing mechanization, the new curve is in a higher posi-
tion on the diagram, figure 2. The reasoning is that.if the cost per
unit for machinery goes down, then the cost per unit for labor can go -
up without increasing the total cost. - You are still profitably and
competitively in business.

i
#

Fig. 2—Clark Diagram of Fig. 1 with additional curve
portrays the effect of increased automation on the
wage rates vs employment relationship.
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This has been shown diagrammatically by the addition of another
curve to our first diagram. As an example, it shows that where $80
wages corresponded to 65 million persons employed, $90 marginal
wage rates can with automation be sustained with the same labor
force.

What actually happens is that there is some increase in wages and
some increase 1n the working force, and conditions will probably
stabilize at some new point such as, in this example, an $85 marginal
wage rate and a total labor force of 68 million. (These figures are
illustrative, of course. They are not predictions of coming employ-
ment levels.) Thus, expansion of output and of employment both
follow the increasing availability of more productive equipment.

We have, therefore, demonstrated the interrelationship between
automation, wage rates, and employment.

EMPLOYMENT OUTLOOK

A rise in machine productivity (automation) prevents unemploy-
ment; it does not cause it. To put it another way, if machine pro-
ductivity had not increased over the past decade, unemployment would
be greater now than it is. In plain English, a spiraling wage rate
and a fixed output sucks in automation like a spiraling tornado sucks
up shingles. We should not, therefore, fear automation, but accept
it as a natural partner of the inevitably spiraling wage rates. Our
Eeal problem is to determine whether we can keep these two factors in

alance.

In the past decade, both factors have been active: The employment-
destroying effect of the tremendous increase in real wages and the
employment-creating effect of automation. The former has been the
dominant factor; and if it were not for the automation of the past
decade, the Nation would be in really bad shape today.

In 1955, the Bureau of Labor Statistics made a long-range prediction
that in the decade 1955-65 this country would experience a 50 percent
increase in the demand for goods, with but a 15 percent increase in
available man-hours to fill this demand. A similar increase in both
demand and available man-hours was predicted for the following
decade, 1965-75. These predictions reflect, on the one hand, a rapidly
growing population and a steadily rising standard of living, and on
the other hand a steady decrease in the number of hours per week
devoted to productive labor by individuals and the steady decrease in
the proportion of the population employed.
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The discrepancy between the demand for goods and available man-
hours to produce these goods can only be made up if there is a steady
increase in productivity of the average worker. Mr. Ewan Clague,
Commissioner of Labor Statistics of the U.S. Department of Labor,
reports that a survey covering the years 1947-56 shows that the real
product per man-hour increased at the rate of from 3.4 to 3.9 percent
a year, depending on the particular concept used in measurement. It
would seem that this rate, if continued, would just about permit us
to keep up with the predicted demand.*

It seems anomalous that in an era of rapidly expanding population
we have a decreasing number of productive man-hours per capita, but
this is indeed a fact. If we are going to hold to our present increasing
standard of living, we shall have to automate to the limit of our ability.

CAPITAL REQUIREMENT

Our capacity to automate is a direct function of our ability to form
capital. This can’t be done overnight. It costs a lot of money to auto-
mate and it takes a lot of time.

In 1950, Prof. Norbert Wiener, of MIT, wrote his famous prediction
that factories would be fully automated in 10 years, or so the public—
particularly the labor unions—understood him to say. Itis now 1960:
In all fairness we should note that the second edition of the book,
“The Human Use of Human Beings,” published in 1956, says:

Short of * * * another great war, I should give a rough
estimate that it will take the new tools 10 to 20 years Zo
come into their own.?

1 Clague points out that the impact of automation on productivity cannot be isolated
quglf?%ﬂve‘% H é‘.here are too many factors affecting it.
alics added.

58913—60——4
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Professor Brozen has estimated that the investment necessary to
-automate the manufacturing industry alone would run on the order of
-one-half a trillion dollars. Remember that $8 billion was spent in
1958 for capital formation over and above that necessary for re-
placement and keeping up with the population growth. Dividing
-one-half trillion dollars by $8 billion per year, we find that over 60
.years would be required to raise all the manufacturing industry just
up to the level of today’s technology. By that time, technology
would have moved far beyond where it is today. Also, bear in mind
“that today’s technology is far from the 100 percent pushbutton stage.

This calculation pretty effectively answers Professor Wiener’s
fears. It also gives us one of the answers to our question of the
‘possible place of, and limitation on, automation in the manufacturing
industries. It seems safe to say that there will be a tremendous de-
‘mand in the foreseeable future for capital investment in more pro-
ductive equipment. We have more know-how than we can put to
work. There just isn’t enough money to go around, and it does take
-capital to put know-how to work.

There are a number of things which limit automation—lack of
-engineers, lack of energy or materials, lack of understanding on the
part of management %hich means lack of confidence), but above
:all lack of capital. We can’t save enough money in this country to
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carry out all the things we know how to do. In fact, it looks as if we
would have barely enough capital to keep our expanding population
on an improving standard of living.

Our dilemma, is that we want to have our cake and eat it too. We
want full employment, but we want higher wages. ‘We want our
standard of living to increase, but we don’t want to work for it; we
want more leisure time and to spend our money on entertainment in-
stead of putting it into savings, i.e., capital formation. Now if you
really feel the need to worry about something, worry about that
dilemma. It’s worthy of your mettle.

What to do about it is 'a littlerout of my line. I’'m sure if there
were any obvious or easy answers, they would have been prescribed
long ago. I suspect that unorthodox and possibly heroic measures
will have to be taken to achieve a breakthrough but achieve it we must.
That is our first major task for tomorrow.

EDUCATION NECESSARY

. Now for our second basic question. How can we educate people
to live in an automated world? We have been talking heretofore
about wage rates, capital investments, and employment from the point:
of view of industry as a whole. Let’s swing around now and talk
about them from the individual’s point of view. When automation
comes, what happens to the Worg;lan’s paycheck? What are his
ﬁlilaneces of losing his job? ‘What will the new equipment require:of

m? : .

Tt can be shown that for every $1,000 invested in-capital equipment
here in the United States, $350 is added to the national income. No
one person, of course, gets all of this. Twenty dollars of it goes: for
local real estate taxes, $50 of it goes to the Federal Government in
corporate income taxes, $60 of it 1s interest or dividends and goes to
those who saved up and invested the original $1,000 of capital, and the
remainder, $220, goes to labor as increased wages. Clearly, it is to the
benefit of Jabor as a whole to foster capital formation and investment
in more productive machinery. -

The truth of this can be demonstrated if you will stop to think of
those industries which have made the greatest progress in automation
in the last quarter of a century. Think of them, if you will—steel,
automobiles, chemicals—and you will realize that each of them is out-
standing for a high wage level.

Over and over again, we hear of cases in which a mechanization pro-

am has so stimulated the activities of a company that employment
by the company has actually increased rather than decreased. There
are, of course, some changes in job assignments in any such evolu-
tion, but these are resisted chiefly by those people too lazy to rise to
the challenge of anything new even 1n progress in their own financial
and organizational status.

There is a great deal of scare propaganda going around about
technological unemployment. Actually, there 1s no such thing as
technological unemployment. There may be technological displace-
ment, but seldom do we pay much attention to the absorption of work-
ers which occurs because of technological change. If there were
technological unemployment, we would expect to see the greatest drop
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in employment in those arreas having had the greatest investment of
capital in more productive equipment. Similarly, we would expect
areas which have enjoyed scant mechanization to show the greatest
stability of employment, but quite the contrary is true. For instance,
the steel, automobile, telephone, and chemical industries have in-
vested tremendous amounts of money in automation, and in every one
of them we find that employment is vigorously Increasing.

Just for the record, note too that more automatic machinery requires
less physical effort, stamina, and endurance to operate. It calls for
more judgment, experience, and stability. Thus, the older worker
has a better chance of retaining his economic usefulness than he does
without the advent of automation.

What about the absorption of workers which occurs because of
technological change? There is a strange and alarming equation
apparent in the development of automatic machinery. If you can
justify the introduction of a new machine, you expect that the savings
1n labor, material, and other production costs will be equated to the
costs of developing and building the new machine. While the ex-
pected savings come only partly from labor at the machine operator
level, the development and construction of thé dutomatic machinery
is largely labor and draws upon highly skilled machinists, electronic
technicians, and engineers. On a dollar-for-dollar basis over the 2-
to 5-year payback period, we are absorbing scarce and expensive man-
hours of skilled labor when we displace an equivalent value of semi-
skilled labor. The scarcity of this skilled labor is one of the limiting
factors on the pace of automation to which I referred a little while ago.

The record of the ldst decade shows clearly this transfer in the
manufacturing industries from production workers to nonproduction
workers, particularly scientists, engineers, and highly trained people
of all sorts. At the turn of the century, 7 percent of the total work
force was in the nonproduction category; today, the percentage is 24
percent. There will be a high premium in the future on educating,
retraining, and upgrading workers. A trend has already set in but
it must continue and even accelerate. I anticipate a lively demand in
the next decade for skilled machinists, machine erectors, electronic
maintenance men, instrument technicians, and computer operators, as
well as for engineers, designers, and inventors.

In the long term, then, automation is going to put a tremendous
burden on the educational talents of the country, for engineers, econo-
mists, technologists, technicians, and maintenance men are going to
have to be trained to conceive, design, build, and service automatic
machines. This burden must be carried by both the public schools, the
colleges, and the universities on the one hand, and y industry itself
on the other. Even organized labor is taking a part in upgrading and
retraining its members. Where essential, industry and labor can
retrain those members of today’s work force, but the thing to worry
about is how to give the right training to the next generation as it is

growing up.
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Apparently a key problem is the creation of interest in scientific
and engineering training amongst the high-school students of today.
In spite of the current efforts to interest young people in scientific or
technical careers, we are not getting a correspon£ng upsurge of enter-
ing students. In the post-sputnik clamor for engineering training
in our schools, the leading educators in this country spoke up firmly
against the abandonment of fundamental training in the liberal arts.
And they were quite correct in doing so. What it comes down to is
that we need to get both the liberal arts and the engineering trainin
if we are to remain abreast of progress. And this means more an
harder work for the young people.

Previous generations of young people in this country, and young
people in other parts of the Worlg today, have thrived on a far heavier
workload than our youth seem inclined to carry. If I may be per-
I?littfd’ I would point my finger at this as one of the key problems of
the day.

‘We must exert every effort to train young men and women in science,
engineering, and technology to meet the technical demands of a
mechanized civilization; and we must also exert every effort to train
them in liberal arts to meet the problems of personal and civil life
in this increasingly complex world.

And that is our second major task for tomorrow.



STATEMENT OF WALTER BUCKINGHAM, DIRECTOR,
SCHOOL OF INDUSTRIAL MANAGEMENT, GEORGIA
INSTITUTE OF TECHNOLOGY*

Errect oN EMPLOYMENT

The long-run record of technological growth has been one of in-
creasing job opportunities. Case after case can be cited to show that
total employment in firms and entire industries has increased follow-
ing the introduction of mechanization or automation. The telephone
industry offers a typical, though perhaps spectacular, example. Au-
tomatic dial equipment began to be introduced about 1920. Today
89 percent of telephone callers in the United States get their connec-
tions automatically. Since 1920, employment in the Bell System has.
increased from 200,000 to about 600,000. The oil industry also began
to use continuous flow refining methods about 1920 and in this indus-
try employment has since doubled. However, these particular in-
dustries have had a great overall economic expansion so the increase
in employment cannot be attributed entirely to automation.

These cases, therefore, represent only one side of the picture. There
are equally dramatic statistics to show declining employment in other-
industries. A million railroad jobs have disappeared in the last 20-
years and the persistence of over 50 depressed areas where.unemploy-
ment persists at 6 to 14 percent, even while inflation threatens, keeps:
the specter of hard times alive. Obviously automation is not the sole-
cause of this unemployment any more than it is responsible for the-

eat expansion of jobs in other industries. .

Stable full employment, even a labor shortage, could conceivably
occur. after 1980 but only if the most authoritative population fore-
casts turn out to be wrong. Remember there is about a 20-year time:
lag between birth and entrance into the labor force. Children already
born practically insure no labor shortage for nearly two decades and
current trends would have to reverse completely to remove the specter:
of unemployment. According to the latest prediction of the U.S. De-
partment of Labor, the increase in workers entering the labor force in:
the 1960’s will be by far the largest of any decade in history.* This:
is a 50 percent greater increase than the 1950’s. The total labor force
will grow by 20 percent, up 13.5 million to 87 million by 1970. Be-
yond that, U.S. population is excepted to grow by a record 28 million
to 208 million by 1970. If this occurs the workforce beyond 1980 wilk
be glutted with entrants seeking jobs. Most spectacular is the U.S.
Labor Department revelation that in the year 1965, the number of’
young people reaching the age of 18 (when they normally enter the:
labor force) will make a sudden and drastic 50 percent jump from its

*The material in this statement is drawn from a book, “Automation: Its Economic and’
Social Impact,” to be published soon by Harper & Bros., New York.
1 “Manpower : Challenge of the 1960’s,”” U.S. Government Printing Office, 1960.
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usual annual growth of about 2.6 million to 3.8 million. Since this
prediction is based on children already growing up, a serious depres-
sion could result in 1965 from this cause alone if there is not proper
-economic planning to prevent it. Furthermore, the U.S. Department
-of Labor now predicts the number of women workers will increase at
twice the rate for men in the 1960’s. By 1970, there will be 30 million
‘women seeking jobs in the United States.

DrcLine 1N Propuction WORKERS

Output has risen enormously in several industries which have been
:automating, yet the number of direct production workers has not in-
«creased. In the rapidly automating oil refining industry production
workers fell by 10,000 during the decade ending 1957 although total
-operating capacity rose from 5.8 to 8.4 million barrels daily. In the
-chemical industry production rose 19 percent from 1956 to 1958 while
production workers shrank by 36,000. Fifty percent more automobiles
are produced today with no more employees than in 1947 and 12 men
today produce a ton of steel an hour as against 20 in 1941.

In the last decade, which was characterized by the most rapid scien-
tific development in history, output of all goods and services in the
‘United States rose about 50 percent (in terms of constant 1954 prices),
total employment increased 15 percent but employment of direct pro-
duction workers remained about constant although population rose
over 12 percent. The Bureau of Labor Statistics reports that in the
last 10 years “nonproduction” workers in manufacturing have in-
creased at about 15 times as fast as production workers. The American
Machinist magazine recently reported about 40 percent of firms sur-
veyed required more skilled maintenance men and 21 percent hired
more engineers after automation. Managers, clerks, and professional,
technical, and service workers are all growing rapidly as a percentage
of the workforce; craftsmen and foremen are remaining about the
same; and semiskilled and unskilled workers are falling slightly and
farmers are declining drastically.

In another survey of 1,574 metalworking companies, the magazine
American Machinist, reported that about a fifth said that they had re-
cently installed automatic loading, transfer, or assembly equipment.
Only 26 percent of these reported an increase in employment, the
average increase being 21 percent. Fifty-one percent of the firms
reported no change in employment while 23 percent reported decreases
averaging 16 percent.

Sment FIRING

In apparent contradiction to these overall industry statistics, the
BLS automation studies revealed that few if any regular employees
were laid off as a direct result of automation. In the television manu-
facturer case, for example, assembly workers were reduced but the
employees in the riveting, packing, and shipping departments were
barely affected. In the bakery study, the plant was automated in 1952
and in 1953 the workforce was down by 4.4 percent due partly to lay-
offs and partly to normal attrition. The next year, however, sales in-
creased, output expanded and employment rose 3.6 percent. By 1955,
total employment had reached its highest peak since 1951—about 6
percent above the 1951 level.
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There are two explanations for these discrepancies. First, in all
of the BLS case studies automation was introduced during prosperity
when there was expanding employment. Permanent reductions n the
workforce due to technological changes are apparently sometimes post-
poned until a general downturn permits layoffs to be blamed on na-
tional or international conditions. Then, when recovery occurs, fewer
are recalled than were laid off.2 Since businessmen are sensitive about
public relations effects of layoffs, some university research investiga-
tors have voiced the suspicion that.they have had easier access to data
in those firms where the introduction of automation coincided with
increased employment.

This is why unemployment remained so high after the 195758 re-
cession. There are about 160,000 unemployed in Detroit who will prob-
ably never go back to making automobiles, partly because the industry
is past its peak.of growth and partly because automation has taken
their jobs.” Steelworkers returning after the 1958 recession found
the same work being done by 20 percent less men. Possibly half of the
Na,t(iion’s 400,000 soft coal miners may have to leave the Industry for

ood.

£ Some large employers have admitted that they timed layoffs to
coincide with periods of recession when general business conditions
could be blamed even though increased efficiency from automation was
the underlying cause of employee reductions. When the economic re-
covery came in late 1958 and early 1959 they anticipated further in-
vestment in automation and were hence cautious about rehiring. One
of the Nation’s top executives was quoted by New York Financial
Columnist Sylvia Porter (Mar. 10, 1959) as saying: '

I’d rather have our employees work a longer week and pay
overtime than add one more man than necessary to the pay-
roll. * * * Tt’s cheaper to pay the extra expense of overtime
‘than to pay the extra expense of a public relations drive to

. explain a layoff.- - = . e -

. Second, automation has apparently proceeded slowly enough so far
to allow normal turnover to disguise some of its effects. For example,
the manufacturer of TV sets studied by the BLS showed no employees
laid off as a result of automation: In fact, new job classifications and
new machine-tending jobs were created. But it took advantage of a
high turnover of women workers and simply cut back its hiring when
automation began. ‘

A changeover to office automation usually takes longer than in the
factory. The continuity of office operations cannot be interrupted
and the data of the old arrangement usually cannot be transferred
directly to the new system. There is no way of stockpiling materials
or products in advance and little opportunity to make trial runs.
Typically, the transaction must therefore involve several distinct stages
during which time at least three- separate work forces are needed—
one to continue the old system, one to convert records and procedures
to the new system and one to initiate and operate the new system.
This is analogous to a relay race in which the new runner must already
be running at full speed before the torch can be handed to him and the

3 Charles Killingworth, “Automation in Manufacturing,” LR.R.A,, Dec. 28, 1958. See,
algo, Fortune, November 1958, pp. 241-242, for supporting statistics.
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old runner can retire from the race. A changeover to an electronic
-data processing system embodies a compounding of technological and
-organizational changes in a continuing operation and typically takes
“from 6 months to 4 years. For example, in the TV manufacturing
‘plant studied by the BLS, automation was introduced in two stages in
‘a period of about 3 years. Printed circuits were substituted for hand
‘wiring. Then 2 years later, a mechanical device to insert the compo-
‘nents was introduced to replace hand soldering.

Therefore, the problem becomes not the worker who is fired but the
‘worker who Is not hired. The unions call this “silent firing.” The
major problem is a transfer one, displacement, not general unemploy-
ment. What do you do with a surplus of some kinds of labor and a
:shortage of other kinds at the same time, or a surplus in one location
‘and a shortage in another? Jobs not upgraded in the short run may
be in the long run. Whether people can be upgraded to fill them is
a matter best considered as a problem of the absorption of displaced
workers. :

UNEMPLOYMENT VERSUS DISPLACEMENT

. 'The often expressed fear that automation leads to unemployment is
:somewhat exaggerated for three reasons. First, even partial automa-
‘tion will probably be limited to industries which employ at the most,
-g, little less than half of the U.S. labor force. This is the manufactur-
ng sector (which comprises 25 percent of all workers) and office
-clerks in large firms which account for another 15 percent. Yet man-
ufacturing is the most highly union-organized sector. Second, auto-
matic controls do not replace the labor force entirely, although in
‘terms of labor hours there is a considerable saving. As routine cleri-
-cal and operative jobs are abolished, new maintenance and technical
_jobs are created which go far toward offsetting the loss of former
jobs. Third, extensive training and educational programs will be re-
-quired as the labor force is upgraded and these will to some extent
‘counteract unemployment by delaying entry into the labor market.

The impact of automation on the individuals affected should not be
underestimated, however.. Don Mitchell, chairman of the board and
Yormer Sylvania Electric Products Corp. president, said :

It doesn’t do much good to try to convince an individual
worker that over a 25-year span there is no such thing as
technological unemployment. He doesn’t care whether there
isornot. All heis worried about is that he lost a job.

"Those who disparage fears of technological unemployment often as-
sume the existence of a self-adjusting labor market. There is a real
~danger that imperfections in the labor market will seriously delay
-absorption of the displaced workers.

Neither automation nor technological growth in general have so far
-caused any lasting unemployment but there has been considerable
labor displacement. Displacement is not the same as unemployment,
-of course, since displacement is an individual matter while unemploy-
‘ment is an aggregate. A displaced worker is counted as unemployed
-only when he cannot find another job within a reasonable time. In
‘the past as machinery has replaced men in production, energy has
“been released which was partly absorbed by expansion of employment
in travel, entertainment, and personal services. Automation should
:accelerate this process. There are plenty of facts to show that the less
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mechanized service industries have already experienced a consistent
growth of employment at the expense of the more mechanized goods
producing industries. In recent years service em}gloyment doubled
while goods producing employment was increasing by only 4 percent.

The BLS case studies of displacement from automation indicate
the highly particular and individual nature of the problem. In the
automated bakery it was found that only 5 percent of workers were
displaced by automation although it had been expected that 25 percent
would be. Furthermore, it was expected that expansion of the busi-
ness would permit rehiring of these same people into new and more
highly skilled jobs. The workers most a ected in the bakery were
materials handlers, break mixer helpers and hand wrappers. Strong
efforts were made by management to reassign these workers to new
jobs. Because of a determination to keep the new building as clean
as possible, new sanitation jobs were established and some of the dis-
placed bread wrappers and helpers were transferred to them.

In the BLS oil refinery study only 1 of the 164 workers directly
affected by automation was actually laid off although 81 workers were
displaced. Of these, 67 were reabsorbed into other jobs with the firm
and all classifications equal to or higher than the ones they lost except
for a few individuals who took lower classifications by choice. There
were thus only a few cases of downgrading. Of the 14 workers who
were no longer with the company after automation was installed, all
either retired on pensions or quit voluntarily. In another department
of the same firm 62 workers were displaced, 47 of whom were offered
jobs comparable to their old ones in the same plant.

Another case pinpoints the problem more specifically. A carefully
conducted study of the Murray Body Co. showed that when 5,000 work-
ers were released in the highly prosperous year 1954, 29 percent had
still not found new jobs a year later. Many. of the younger workers
found new employment easily, and apparentfy some benefited by being
forced out of dead end jobs and into better opportunities. But for
three other classes of workers there was only tragedy. “Older” work-
ers (over 45) were out of work an average of 6 months (compared to 3
months for all workers together) and 82 percent used up all of their
unemployment compensation before-finding another job and had to
retire info dependency on others or social security. All of the women
exhausted their unemployment compensation benefits and only half
ever found other jobs. Many of these were at lower skills and wages.
Negroes also fared badly. While the average wage cut of all those
workers who found new jobs was 9 cents an hour, Negroes on the aver-
age had a wage cut 60 percent greater than this.

Problems like this are not likely to ease as the percentages of older
people and Negroes rise and the number of women seeking employ-
ment increases. The U.S. Department of Labor expects a 70-percent
increase in people over the age of 70 by 1975 as against 17 percent in-
crease in those of the 2544 or “prime of life” group. Negro birth
rates exceed whites and the percentage of women seeking employment
is also rising. Already this problem is being felt. For example, the
percentage of Negroes out of work to total unemployment in major
industrial centers in mid-1959 was roughly double their percentage
in the total population. It may be that “today’s laborer is tomorrow’s
electronic engineer” but, as George Schultz says, “It is stretching lan-
guage and compressing reality to say that semiskilled operators can
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easily become high skilled technicians.” It is equally doubtful that
the tremendous reduction in clerical jobs, held mostly by women, that
office automation has caused will lead to expanding opportunities for
women elsewhere. Nor will the displacement of unskilled Negroes nec-
essarily ease the upward mobility of Negroes into skilled or profes-
sional jobs. Automation does not upgrade people, only their jobs.
This vital distinction highlights the crucial transitional problem.

-Tyres oF DISPLACEMENT

Displacement of labor takes several forms. First, a worker may be
permanently laid off with loss of seniority and other job rights. This:
kind of displacemént from automation seems to be relatively rare. A
second but also direct form of displacement involves transfer of the
displaced worker to another department of the same firm. Several
BLS case studies have found this to be a common occurrence. The
decline in employment in production in the automobile industry has:
included both of these types. Third, indirect displacement may result
through vertical integration due to automation. An example is the
case of the Murray Body Co. that formerly supplied a third of the
Ford Motor Co.s body parts. When Ford automated its stamping
plants, no Ford employees were displaced, but 5,000 Murray employees.
lost their jobs. )

Fourth, indirect displacement may arise when automation causes:
horizontal integration by increasing optimum plant size to the extent
that smaller firms are forced out of the market by competition. Walter-
Reuther aptly remarked that “automation in” Detroit causes unem-
ployment in South Bend,” referring to the fact that the Studebaker:
plant in South Bend could not compete with the more highly auto-
mated General Motors and Ford plants in Detroit. Another example:
from the automobile industry illustrates this. Packard and Hudson
have been forced out of the automobile business in part because they
could not afford to enlarge their plants and markets sufficiently to
match their larger automated competitors. Toward the end Packard
produced all its own engines and those for the large Hudson on one
automated engine line but even this volume was too small to utilize the
automated equipment fully.®

A fifth form of displacement is in the so-called hidden unemploy-
ment of downgrading. It is true that automation creates a demand
for new skills of a higher order and no doubt there will be a long
run_upgrading of the labor force. However, because automation:
renders many skills obsolete and dilutes other skills by further division
of labor, and since the new skills require extensive training and educa-
tion, workers may not be able to move easily into the new jobs. When:
they cannot they are often downgraded in work even though their
pay may not be reduced. This urideremployment is often overlooked
1n the total employment statistics.

8 James Stern, “Fact, Fiction, and Folklore of Automation.” A paper presented to the
Industrial Relations Research Association, Chicago, Dec. 28, 1958.
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ABSORPTION OF THE DDISPLACED

What can be done for the worker who is displaced by automation?
If he is young and energetic enough he can be trained for promotion to
one of the new, high-skilled jobs created by advancing technology.
If he is only moderately adaptable he may be trained or developed to
keep pace with changing job requirements as his trade evolves. If
he no longer has the zest, ability, or youth to learn higher or newer
responsibilities he may be transferreg laterally to another job with
similar requirements to the one just abolished. In time this new posi-
tion may disappear but time heals many wounds and in time this
employee may not be replaced when he retires.

The barriers to labor mobility have always been great, but even in
the face of increasing concentration of capital it is likely that labor
is more mobile and flexible today than ever before. Cheap trans-
portation, improved communication, and the disintegration of family
and community ties, which specialization and industrialization have
encouraged, all tend to make 