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TIE PROBLEM AND DEFINITIOH OF AUTOMATION

In the past there has been * difference of opinion as to whether 

or not automation could be biased for unemployment. Some said no, 

that automation created as many jobs as it destroyed. Still others 

proposed that automation occurred at such a rapid rate that the Jobs 

climated exceeded those created. It is the objective of this paper to 

examine the evidence relative to this current question and then to base 

a conclusion upon this evidence.

Automation, according to the Standard College Dictionary, is the 

automtic transfer of one unit of a complex industrial assembly to a 

succession of machines, each of which completes another stage in manu

facture. This is all well and good, but does this definition enable 

the average reader to completely grasp the essence of automation?

I rather doubt it. In truth the term is extremely difficult to define 

completely and correctly. It Is similiar to asking a theologian to 

define sin. Everyone, I'm sure, has at least a vague idea of what 

automation is. To an assembly line worker it nay mean the loss of his 

job. To the big businessman it may mean higher productivity and lower 

labor costs, in other words, higher profits. D. S. Harder, vice 

president of the Ford Kotor Company and probable originator of the term 

automation calls it a "philosophy of manufacturing.”^ Dr. Gordon 

Brown of X, I. T. sees it as an "open ended issue," meaning a "big

Walter Buckingham, Autonation (New York: The New American 
Library, 1963), p. 14.
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thing ~ one of the biggest in history - whose horizons are still expanding 

as we learn acre of its potentialities. ’2 Automation has been sailed 

an intellectual revolution, a new system of thought, the mechanization 

of Judgement, and machine control by nonhuman means. Still other 

definitions are in terms of electronic control devises, automatic 

assembly lines, the integration of these two, transfer machinery, and 

a rapid rate of industrialization. Each one of these definitions, 

although limited to a definite sphere, is correct. For purposes of 

analysis, however, automatical can best be defined as any continuous and 

integrated operation of a production system that uses electronic or 

other equipment to regulate and coordinate the quantity and quality of 

production. These processes can be distilled into four fundamental 

principlest mechanization, continuous process, automatic control, and 

rationalization.3

*
^Buckingham, loc. cit. 

^Buckingham, erg. cit. , p. 15

I



A LOOK AT PAST AUTOMATION

*

The mechanization phase of automation has been with man for a 

substantial period. In its loosest sense, it began with the invention 

of the wheel. Man put an axle between two wheels, and the first mechanized 

foxes of transportation was bom. Man noticed that it was much easier 

indeed to pull hie load cm a cart than to bear the burden of the load 

on hie back. An extremely lazy individual, man then hitched a beast to 

his cart, and little or no effort was required on his part. Perhaps 

this man was the first displaced worker. In any event, mechanization 

was crudely started in setae such manner, and failed to develop such 

further, remaining almost static for centuries.

Then in the eighteenth century the situation turned from static 

to runaway. The beast pulling the cart was replaced by the steam engine. 

Not being limited to carts, wheels and engines were employed in all 

types of manufacturing. The Industrial involution began to alter 

manufacturing, and ultimately, the entire world. Xt was a new, faster, 

and more efficient means of production, not limited to any one field, 

but being employed in all of them. New materials were used, chiefly 

steel and iron. The hand weaver was replaced by the spinning jenny.

The cotton gin greatly increased the output of cotton, Involving less 

inputs of labor. The factory system was introduced at this time, putting 

specialization and division of labor into practice. In short, the 

great discoveries of natural science were applied to industry, thereby 

enabling a much higher output with less inputs of labor. Laborers 

were replaced with the machine, and many of them rebelled. In England,
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bands of rebellious workers called luddites roamed the countryside, 

smashing every type of machinery they could find.

The revolution, to be sure, wasn’t simply limited to the industrial 

sector. It affected every walk of life, but perhaps the greatest 

repercussions were those felt in agriculture. The United States 

took the iniative here, using machinery in the form of a steel blade 

plowshare and a reaper as early as 1830. This was only a beginning, 

as later were to come the steam tractor, the gas tractor, implements of 

all sorts, and the combine.

The switch to machinery was the greatest aid to higher productivity, 

but it was not the sole factor. Science again came upon the scenej 

fertilisers were developed to enrich the soil. Crope were improved by 

crop rotation} livestock was improved by selective breeding. With 

the application of all these techniques it became Increasingly difficult 

for the small farmer to make a living and there was a tendency toward 

large holdings of land involving specialisation of labor. Also, there 

wasn't the need for as much labor as there had been before mechanisation. 

Before the use of machinery in the United States, more than 60 hours 

of human effort were required to produce and harvest one acre of wheat. 

Horse drawn equipment reduced the time required to 12 hours, and the 

modern heavy tractors have brought the time limit down to under one hour.2*

4m. C. Brady and 8* B. Musgrave, "Farms and Farming," Encyclopedia 
Americana (hew York: Americana Corp., 1963), XI, p. 35.
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Of course this has greatly reduced the demnd for fam labor* In its 

youth, the United States was primarily aa agricultural econa-yj 90 per

cent of our working force was etjplcyed in agricultures. In contrast, 

today only 6 percent of the population is er^ployed on the fam, and this 

swell group produces enough t&r the entire population, plus sone for 

storage or export.5

With r»chaniaation, then, there ws a nass exodus of farmers Into 

the cities, the large Industrial centers. 'They flooded the labor mrketj 

but within a short time interval the tanufacturing sector had grown so 

tretaendcusly that it w ahis to absorb the ever growing labor supply# 

Manufacturing was done by the factory system on nearly every level 

formerly dominated by the craftocian, mainly because output was greater 

and cost lower#

In the early twentieth century a further dewlopmnt In the factory 

system was to lower coats of production even further, this was mss 

production, siploylng the concept of continuous flew or process, mass 

production led to much further speMaHsatioR of labor, the classic example 

of macs production here in this country is that of Henry Ford, who was 

supposedly the first to utilise pass production in the mnufactur© of 

automobiles. Sines that time the w of transfer mchinea has greatly 

facilitated wase production in this industry# these machines handle 

a piece of work, put it in proper position, fasten It, release it, and

5llgin Hunt, Social Hclcnco (Mew fork* The Macmillan Company, 1966), 
P# 553#
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then move on to the next niece of work, all without any hunan proximate 

involvement. The transfer machines are norrally run frera a remote 

electronic control panel, and are a great contributor to safety, besides 

making lower costs of production possible.

Later on in the twentieth century tremendous strides were made in 

science and applied to the manufacturing industries. To lower production 

costs was the aim of the industrialist, and since labor costs constituted 

the greatest percentage of these costs, he welcomed any innovations which 

would cut down on labor expenditures. Cne of the first innovations to 

be adapted to industry was automatic control, or feedback. This is a 

eoneept of control whereby the input of the machines is regulated by 

the machine's predetermined output. An example of feedback is operative 

in a staple, thermostatically controlled heating system. If a machine is 

controlled by the feedback principle then it will stop and start itself 

and regulate quantity of output automatically, corresponding to a pre

determined objective. The beauty of feedback, or automatic control, from 

the standpoint of the employer, is that it eliminates workers.

Formerly a worker was required to operate the machine in response to 

the feedback picked up by his five senses, however with automatic control 

the feedback receptors were built right into the machine, thereby 

displacing its ordinary operator.



THE APPLICATION Of WTOUTIOK TODAY 

With the passage of tine the future of the unskilled or semi

skilled worker became Jeopardised even further. Following W.W. XI 

a successful ocsaputer was finally developed which was designed for use 

in Industry. Actually, cocnputera are not a poet war development) in 

their crudest forme they oan be traced hade to the 18th century, buti
it was the 19th century experimntor, Charles Babbage, who was the 

aost notable pioneer in computer work. .Since his time countless mm 

have labored to perfect the computer, and their labors have not bom 

fruit until recently.

Xt is this use of computers in all phases of industry which 

constitutes the modem notion of automation. Cybernetics, or the

linking of the computer to the machine, is transforming all industry
. I '■

and causing much speculation as to the future of our econcey. In the 

past displacement of workers always took place with aschani cation, 

but the displaced worker could normally find another Job with the 

skill he possessed. Today this Just isn’t the oase, as the displacement 

ie occurring too fast. When the first computers were developed, good 

Judges of their capabilities said that w wight use 10 • 15 computers 

per generation. This was quite conservative, ae there were 27,000 

computers in active operation in the 8. S. in the first part of 1966.

The demand is etill growing) it is jmdicted that by 1970 there will 

be over 45,000 in operation in thia country.6

^Robert Lekachraan, The Age <g£ (hew Yorks Random House, 1966),
p. 236.
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There simply doesn’t appear to be any limit to the usee of this 

modern miracle worker. The only possible exeption is where a person to 

person relationship is imperative, as in the cases of a policeman, a 

judge, and a teacher. nevertheless, if this relationship isn't required 

computers can outperform humans to an Incredible degree, They have 

been tried and found effective in all types of industries, and even 

in scene professions.

In the electric power industry automation is a must for oo&petl~ 

tivaneee. Currently the computer is being employed for data logging, 

scanning, warning systems, and eeasuring performance, I&plogring 

automatic data logging makes it possible to operate the most oo&plicsted 

substation with a minisam of hired help and a maximum of safety and 

reliability.^ For example, «®eriean Electric lower Systems uses 

computers to control generators in 15 plants located in six states.

When there is a great demand for power, the computer calculates fuel, 

transmission, and operating costa for each plant, then makes the 

thriftiest decision as to which plant should produce the energy.®

Computers have also found extensive use in the steel industry.

The Hclouth Steel Corporation in Detroit linked a computer with the

?Ben Seligman, nost Notorious Victory (hew forte* The Free Frees, 
1966), p. 127.

©Lekaehcan, og. cit.. p. 228.
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daily production of stool in its plant in 1962. It can bo programmed 

to produce 83 different x;rodeo of stool in 47 different sixes,9 In 

the Great Lakes Jteel plant not far away a ccmjuter directs output 

with a high degree of efficiency. If it detects an error on a finishing 

roll stand, it can correct it toy tasking compensating adjustments on the 

next roll stand which is only a few feet and a fraction of a second 

away. More than 1000 variables have to be controlled, and eom 200 

analogue signals and 100 digital - computer • generated signals are 

involved in the process. Kaeh slab of steel has its own Individual 

chemical and physical characteristics that require constant variations 

in rolling schedules. The best human operators were able to reset laill 

operations in about two Minutest however, the computer does the Same 

Job in less than 8 seconds. It also makes possible the speed of 45 

eup.h., which steel sheets casing through the rollers attain.^-0

In electrical production computers eosaand a similar position, 

here again continuous process linked with computers is the latest and 

most efficient process. Western Electric in 1961 initiated the pro

cedure in the production of carbon resistors. In its air conditioned, 

dust free plant these innovations increased production to 1200 resistors 

an hour, and the jiroduct was much acre reliable, since the sweat of

9Lekachman, loo, dt.
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hunan hands no longer contaminated the delicate carbon covering. Work 

ia now dene on a 120 foot long line with eight work stations, four 

Inspection systems, and a computer control system. The parts move from 

one station to the next by pneumatie tubes and pallets on conveyors. 

Feedback raeehanisms check the performance of the line at each station. 

In addition, capping, helixing, marking of wattage and resistance 

values, cap-lead welding, and packaging are all done In a virtuously 

continuous flew.11 Aside from watching at the work stations, the 

only human effort required is in removing the package at the end of the

line.

In the machine tool industry computers have been effectively 

adapted in a process called numerical control, that this means is that 

the computer Itself actually guides the machine, be it a drill press, 

a turret lather, or whatever. With a human operator a blueprint was 

needed for each different part but this is now outmoded. All the 

information from the blueprint is stored in the computers memory system. 

Tht part to be machined is described mathematically, and the computer 

is given all the variables in appropriate eynrbols. These various 

symbols are then processed via circuitry and translated into command 

signals for the machining operations.12 A human operator previously

^Seligman, on. cit., p. lie.

^Herbert Solow, •’How to Talk To Machine Tools.'* Fortune, LXV 
(March, 1962), pp. 120-24.
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would have to stop the machine and measure the product to ensure 

accuracy. Also, he would normally slow down near the end of the job 

for increased accuracy. As a result, an ordinary turret lathe would 

be operated only about 20% of the time. Numerical control eliminated 

practically all of this down time devoted to accuracy, with operating 

time increased to 85%*^ Numerical control has been adapted to all 

types of manufacture, resulting in a reduction of profit - reducing 

scrap metal from 10% to Furthermore, tooling costs have been 

reduced from 60% - 90%. Numerical control has cost many a skilled 

craftsmen his job, but he is not the sole sufferer. The engineer 

likewise is becoming, in respects, Inferior to the electronic brain. 

Computers have been successfully employed in designing motors. In 

addition, original design problems involving variations of standard 

product lines can be solved by a computer in 30 minutes, whereas it 

would take a man with a slide rule six days. Computerized drafting 

machines now draw aircraft wings and lay out circuits in electronics.^

In the professions, likewise, computers have made their presence 

felt. law, one would think ought to be immune from the effects of auto

mation. Such is not the case, however. A history of law cases may be 

stored, together with relevant data, in a computers elaborate memory

X3Seligman, op. cit., p. 126.

Hibid.
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system. The lawyer, then, can simply go to the computer, present hie 

ease, and be provided with complete Information on prior cares and 

decisions relevant to his ease within 24 hours, Normally thia process 

would take a week or mors. Cue program In operation presently utilises 

approximately one million references on Sew York State legal oases 

and Is able to check 120,000 references psr minute,^ in medicine 

computers have been programmed with the moot recent nodical knowledge 

and then cmfronted with a patient's syntpbens, Consistently their 

diagnosis has equalled or excelled that of oosapetent M.U.’s, mainly 

because they are more objective, The Veterans Administration recently 

linked ten of their hospitals together with eonputers. Sow it Is possible 

to transmit a patient's electrocardiogram over ordinary telephone lines, 

with a computer making a faster and mors accurate diagnosis than a 

doctor could.

In food processing, also, computerised automation la rapidly 

becoming the only way to compete. The bulk of dry raw materials are 

bandied through pneumtie tubes, while oils and fats are pumped into 

the plant through stmuo-heated pipelines to keep them liquid. The 

complete system la operated from a master control panel and this new mode 

eliminated 1? of 24 workers, while at the same time increasing out-

^Scllgatn, og. cit.. p. 82.

^iekachraan p, 228.
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put 2& times.17

In London, the worlds largest transit system comprising over ten 

thousand buses and 900 trains, has its complete railroad operation 

programed or. a punched tape.-* then the tape nows through the com

puter, feelers scan the holes and close electrical contacts that actuate 

signals and switches for nine Imndred daily trains. Ko problems arise 

if the train is late either, as the computer utilises a memory drum 

which will remember to send the train over its proper route as soon as 

it arrives and the line is clear.

Autonation has not just been limited to the industrial and 

manufacturing sector either. It has proved to be of limitless value in 

office operations as well. The bank of America, for example, has 

installed a computer which is capable of making 237,000 additions 

and subtractions per minute. Today it automatically services daily 

over 90,000 mortgage loans, 190,000 installment loans, and makes stat

istical reports to the management. Another example is the United States 

Treasury which has utilized a computer to keep track of the 350 million 

checks which it Issues annually. The computer replaces 450 clerical 

employees, and rents for about $900,000 a year or 32,000 for every 

employee displaced.19

IVSelignan, O£. cit.. p. 131. 

•lSBuckingha::;, O£. cit.. p. 29. 

19ibid, p. 30.
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These are just a minimum of examples of modem automation. Actually,
w

there doesn’t appear to be any limit to the use of the computer in all 

phases of economic activity, except, as I mentioned earlier, where a 

personal relationship is desirable. Clearly, I don’t think there 

can be any doubt that the computer displaces workers. The question is, 

however, whether it causes unemployment or whether it creates enough 

jobs to neutralize its displacement feature.



AN EXAMINATION OF THE FACTS

First of all, those who say that displaced workers can find employ

ment in the industries which build the automatic machines are obviously 

ignoring the facts. An examination of past experience clearly shows this 

Table I shows the count of workers employed in producing metal-working 

machines - including the spectacular stachines that mite other machines.

Table X

1900 29,000
1929 39,000
1939 37,000
1958 37,000

__ _______ ____________________________________________ 20

As the table shows, employment in these industries did actually increase 

up tell 1929, but since that tine total employment has declined, and 

with cybenetics, the future employment certainly won’t increase. At 

the present time, computers are utilised in the production of the parts 

for other computers.

The fact is that those who say that automation creates more jobs 

than it destroys are, for the part, basing their conclusions on the 

records established previous to the extensive use of the computer. The 

situation today, however, is not at all analogous. One of the most 

destinct differences is the wide application of automation. In the past

^Stanley lsbergott, "Unemployment: A Perspective »" in *•£ KlWMt 
ed. tanley Lebergott (Englewood Cliffs, N. J.s Prentice - Hall,

1964), p. 24.
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a new invention was usually only applicable to one industry, as were the 

cotton gin, the spinning jenny, and the linotype. As the previous 

examples of cybernetics have shown, such is not the case with automation 

today. There is hardly a field of endeavor to which the computer doesn't 

lend itself with innumerable advantages. Furthermore, automation today 

is spreading much faster than it did in the past. Approximately one 

century was required before the steam engine was employed in all the 

activities in which it was efficiently applicable. It took fifty years 

for electricity to become extensively used. The first automatic 

accounting systems were installed in banks about eight years ago, but 

today one half of our banks are converting to the new system.21 Lastly, 

the automation of today has become reality because of the inventions and 

insights of the laboratory scientist, whereas in the past the production 

man was responsible. In other words, the importance of pure science as 

a source of invention is greatly increasing.

The results of these differences in our economy are two-fold. First, 

there is a great reduction in the number of jobs which just require a 

strong body and little or no skill, the production line jobs. Secondly, 

there is an ever increasing demand for workers trained in designing,

21Charles Killingsworth, "Automation, Jobs, and Manpower," in Men 
Without Work, op. cit. , p. 58.
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engineering, programming and administration of automatic production 

systems. Industry needs more people trained in pure science, more 

scientists, engineers, and mathematicians, and many fewer blue-collar 

workers.

Between 1957 and 1962 manufacturing production workers declined 

by nearly one million, while nonproduction workers increased by approx

imately one third of a million. The net change was a reduction of about

600,000 in employment.22

This is not to say that automation was completely responsible for 

these drastic changes. Nevertheless, it was one of the large contributors 

Nor were all of the new nonproduction workers scientists and engineers; 

yet the fact remains that demand for the blue collar worker is gradually 

decreasing. Table II illustrates thia point very well.

Table II

Unemployment rates in industries and occupations from 
1957-62 (Per Cent)

Industry or occupation 1957 1962 Change in rate

All workers 4.3 5.6 1.3
Experienced wage & salary 
workers 4.5 5.5 1.0
Workers in goods-producing 
industries 5.4 6.4 1.0
Mining, Forestry, & fisheries6.3 8.6 2.3

22Killingsworth, op. cit.. p. 57
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Table XI (cont-'

Construction 9.8 12.0 2.2
Durable goods manufacturing 4.9 5.7 .8
Non-durable goods manufact-
wring 5.3 5.9 •6
Trans. & public utilities 3.1 3.9 .8
Experienced workers 3.9 4.9 1.0
Workers in selected group

(blue collar) 6.0 7.4 1.4
Craftsman, foremen and
kindred workers (skilled) 3.8 5.1 1.3
Operatives and kindred workers

(semi ski Tied) 6.3 7.5 1.2
.^^,£5. expept..farm.a^S... ___ ..... ........

The effect on blue collar workers is quite clear, but what about 

the white collar workers? Mil there be a rising level of skill require

ments among white collar workers? Frs. Ida Hoos conducted a study in 

this area and found several interesting facts. First of ill, she found 

that after electronic devices and machines are introduced, most workers 

find their work less interesting than before.24 Thia was mainly attributed 

to the fact that before automation workers right have been filing, checking, 

or typing, but they would have been moving about the office or making 

contacts with other employees or customers. After autoration, workers 

complained of being chained to the machine. The autoration did create 

sore new highly skilled jobs, such as positions of programmers and 

analysts, but the number jobs were comparatively few. Concerning numbers

23v,alter Heller, "Baplcymsnt and Manpower," in Men 1thout Work , 
og. cit.. p. 78.

24Everett Kassalow, "Labor Relations and Employment Prospects," in 
Automation, ed. Morris Philipson (New York: Vintage Books, 1962), p. 324.
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of jobs, Mrs. Hoos found that for every five office jobs eliminated, 

only one is created by automation. 25

Similar to the displaced blue oollar worker, re-employment for 

white collar workers is a distinct problem. Most of those losing their 

jobs are only trained to perform the routines and practices of a 

particular office or firm. Under these conditions they have very little 

to offer new employers. In short, the computer is creating a surplus

of white collar workers also.

Where do all these workers go? Clearly, they aren’t all joining the 

ranks of the permanently unemployed. The trend in recent years has been 

toward toward increased employment in services and in government work.

Table III reveals the facts.

Table III

Employment by Sector as Per Cent of Total 
NonaRricultural Employment, Selected fears 1919-60

Industry Sector 1919 1929 1939 1949 1953 I960

Nonagriculture - Total 100.0 100.0 100.0 100.0 100.0 100.0
Mining 4.2 3.5 2.8 2.1 1.7 1.3
Contract Construction 3.8 4.8 3.8 4.9 5.2 5.3
Manufacturing 59.3 34.1 33.6 33.0 34.9 30.8
Transportation, public
utilities, ccmmunication;-13.7 12.5 9.6 9.1 8.5 7.4
Wholesale and Retail
Trade 16.7 19.5 21.0 20.4 21.0
Finance, insurance,
real estate 4.1 4.8 4.8 4.2 4.3v 4.9

25Kassalow, lop, cit
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Table II (cont)

Service and Miscellaneous 8.4 11.0 11.5 12.0 11.7 13.5
Government_________________ 9.9_____ 9.8 13.0 13.4 13.2 lg.7

Easily seen is the fact that employment during the last forty years has 

drastically dropped in those industries affected by automation, in 

raining, in manufacturing, and in transportation, public utilities, 

communication. At the same time, however, employment has jumped some 

5.1% in services and 5.8% in governmental work. The greater demand for 

services, increases in the work performed by the governmental sector, 

the war in Viet Nam, all have helped to cushion the gross unemployment 

provided by automation. If such growth will continue then perhaps 

automation will not result in unemployed masses. The fact is, nevertheless, 

that services and government work themselves are not immune to the 

efficiencies of the computer either. And hopefully the war in Viet Nam 

will not continue on indefinitely; when it comes to an end, where will 

all our freedom fighters find employment? If they were operating a 

computer analyzing the enemy and his tactics, then the prospective 

employers will be most numerous. If they were the fighting men, those 

in the fields carrying guns, and if that is all that they are trained in, 

then the prospective employers will be exceedingly few, if any at all.

26Ewan Clague and Leon Greenberg, "Employment in Automation, 
ed. John Dunlap (Englewood Cliffs, N.J.: Prentice-Hall, 19^2), p. 129.



AUTOMATION IN SERVICES AND GOVERNMENT WORK

With regard to the government sector, computerization has already 

begun to occur. The first electronic system was installed at the Census 

Bureau in 1951, and since that time growth has been nearly as rapid as 

in manufacturing, the latest count showing 524 electronic computers 

doing nonclassified work, with another 200 either on order or in the 

process of installation.2? Computers are not just being used by the 

Census Bureau, The Internal Revenue Service, and other Federal agencies; 

they are being efficiently employed at state, county, and city levels as 

well. In Ohio, they study possible rights of way, evaluate the estimated 

property values involved in purchasing them, and pick out those which 

best combine cheapness with direction and construction ease. Then they 

work out most of the engineering problems for the new highways to be 

built over them.^S in California, by keeping track of the physical 

characteristics and operating methods of criminals, they have frequently 

enabled police to know a hoodlum by his crime almost as soon as they 

discover it. In New Orleans, they print due notices for parking 

tickets, and nearly everywhere and at every level of government they make 

up pay rolls and keep personnel records. The most fully automated county 

government is Los Angeles, where computers do all the accounting, will 

soon do all the vote tallying, and have been used to determine thei.most

2?David Bergamlni, "Government by Computers," in Automation, ed. 
Morris Philipson (New York: Vintage Books, 1962), p. 39&.

28ibid



22

economical route for 258 garbage trucks. ^9

On the Federal level, computer use is even further advanced.

Computers write the government’s checks, issue its bills, credit its suras 

received to individual accounts, break down the national census, manage 

the purchasing, stockpiling, and flow of goods for the armed services, 

help look up fingerprints for the F.B.I. and patents for the Patent 

Office, and register the transactions of participants in the Social 

Security, veteran’s benefit and income tax programs.32

As table III revealed, there has been considerable growth in service 

rendering occupations up until I960, ifhether or not this expansion will 

continue at its past rate is very questionable, since here too the computer 

is staging its invasion on human labor. Insurance companies were among 

the first to apply the new electronic data processing techniques.

Employinent growth in this industry slackened perceptibly after 1958

despite the continuation of a strong upward trend in the volume of business.H

The banking industry also has availed itself of the computer’s services.

A survey of commercial banks in 1962 showed that only 12 per cent had 

had computer systems in operation then, but that another 27 per cent Were

29Bergamini, op. cit. p. 397.

3Oibid.

31u. 3. Department of Labor, Technological Trends in 36 Major American 
Industries, (U. S. Gov.*t Printing Office, 19^4), p. 101. (Herafter cited 
as Technological Trends).
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in the process of conversion or had definite plans for such conversion,32 

Despite sore increase in the growth rate of the volume of business since 

I960, employment in banking has been growing at a somewhat slower rate 

since i960 than in the decade before.33

Case studies in the past have shown that electronic data processing 

techniques are especially adaptable to large-scale, routine clerical 

operation, and that the labor saved is very large. During conversion it 

is often necessary to keep employees on the job, and operate a dual 

system until the computer system is operating correctly and efficiently. 

After this stage has been reached, however, employees no longer needed are 

normally asked to leave. Here again it is the persons having lew-skilled 

clerical jobs who are displaced, leaving the higher-skilled classifications, 

such as executives, with more responsibility.

32iManpower Report of the President by U.3. Department of Labor, 
(U.S. Government Printing Office, 1964? p. 55.

^Technological Trends, op. cit.. p. 99.



CONCLUSION

So far it has been shown that with mechanization and automation, the 

output per worker on the farm greatly increased. This greater productivity 

drastically cut the demand for farm laborers. The large scale farmers 

became more efficient, thereby driving many of their smaller competitors 

out of business. The fam workers and the small farmers, then, moved 

into the city, and were absorbed into the bounding manufacturing sector 

of that era. With more efficient machines, and more precisely, with the 

linking of the computer to machine, employment in the broad field of 

manufacturing, too, began to decline. In the last forty years, employ

ment has declined by nearly 10* in this sector. Nevertheless, the growth 

which has occurred in government and service sectors has greatly offset 

the displacement effect of automating the manufacturing industries. A 

stifling of the growth of employment even in services and government, 

has, and will continue to occur, mainly because the computer lends itself 

very readily to these types of operations.

From the facts just presented I have but one conclusion. It is that 

automation has, does, and will continue to cause unemployment, mainly 

among persons possessing little skill and edication. In the future I 

would say that we can possibly look forward to a shorter work week and a 

host of other changes. Something definitely has to be done or the ranks 

of the unemployed will continue to grow larger and larger. The rich will 

become richer and the poor poorer. It is the stage of transition, the 

next one or two decades, to a way of life based on the widespread applica

tion of cybernetics that is vital. How we fare in this period will 

determine to a large extent just how much more leisure and security we
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will have in the future.

"In the long run, new types of industries have always absorbed 

the workers displaced by machinery, but of late, we have been developing 

new machinery at a faster rate than we have been developing new industries 

There seems to be no limit to our national efficiency. At the same time 

we must ask ourselves, is automatic machinery, driven by limitless power, 

going to leave on our hands a state of chronic and increasing employment? 

Is the machine that turns out wealth also to create poverty? Is it giving 

us a permanent jobless class? Is prosperity going to double back on 

itself and bring us social distress?"34

This statement was made by Secretary of Labor — Jim Davis in the 

year 1927. During the past forty years these problems have been coped 

with in a very successful manner. I believe, and I sincerely hope, 

that this trend will continue in the future, making automation a blessing 

with a hope rather than a hopeless burden. If a blessing, we can hope 

for more leisure and security than man has ever possessed.

34sam Zagonia, "Cybernation - People Eaters or Prosperity Makers?" 
(Speech given at the 21st Annual Institute New Jersey Industrial Editors’ 
Association, Newark, New Jersey, Nov. 18, 1965) p. 9.
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