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THE SKILL IMPACT OF AUTOMATION

(B{ Paul Sultan, Claremont Graduate School, and Paul Prasow,
nstitute of Industrial Relations, University of California, Los y !

Angeles) g

Much of the present diagnosis of current unemployment has tended
to polarize on two explanations: Unemployment is said to reflect either
the inade(‘qua.cy of demand or the inadequacy of labor force adjust-
ments to “adequate” demand. That distinction, in effect, attempts to
attribute unemployment to dislecations on either the demand or the
supply side of the labor market, or to establish the labor market’s
more Important cutting edge. While that dichotomy draws attention
to the complexities of the employment problem to be found on both
sides of the market, and is obviously a crucial distinction in any dis-
cussion of remedial action, it does more to encompass than transcend
traditional explanations for unemployment. As a consequence, it has
somewhat inhibited the full consideration of the wisdom found in
existing employment theories, simply because in much of traditional

~ analysis, demand and supply are not usually regarded as competing or
mutually exclusive determinaiits of emﬁ)loymemt. The purpose of this
| /paper is to review some aspects of employment analysis rooted in su
ply considerations, and more particularly the range of opinion regard-
ing the impact of automation when consideration is given, not to the
a.mm}x.i:d of labor demanded, but to the quality of labor that must be
supplied.
nemployment that is not explained by a lack of demand is labeled ‘
structural unemployment, and since this category is pressed into )
service to explain everything not explained by a lack of demand, it is
not surprising that confusion and uncertainty surround its mea.ninﬁ
and cause. It is said to be unemployment not quite synonymous wit
technological, frictional, or even hard-core forms. Indeed, much of
| . the conjecture on structural unemployment suggests that it involves
i ! something more than a reclassification of conventional doctrines:
: : Rather, it categorizes a form of unemployment that is quite distinctive
in substance from anything we have faced in the past.?
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1Concepts of unemployment may be developed within the framework of a pariicular
economic theory or, as a pragmatic alternative, to categorize available unemplolyment data.
The “structural” designation has both causual and descriptive pretensions. It is said to
be caused by pronounced shifts in the direction of consumer expenditure, technical changes
that involve a radical alteration in the form and location of production functions, ‘“‘ad-

nistered” wage and price adjustments, and impediments or delays in labor adjustment
to Iabor-market requirements, Since structural unemployment reflects the lag of sup&li
adjustments to demand, it is “identified”’ b‘y its very persistence. It is further isola
' by the heuevd; incidence of nnem&loyment n those industries, occupations, und regions
& most affected by change, and by the increasing incidence of unemployment for those com-

nents of the Iabor force with particular age, skill, educational, race, and sex characteris-

| cs _least willing or able to accommodate themselves to change. It is not surprising that
3 a “theorf" of structural unemgloyment that would encompass the complex of forces affectin
the quality and quantit™ of labor supply, as well as the quality and lIocation of labor demand,
has yet to be developed. For discussion, see “Unemployment : Terminology, Measurement,
and Analysis,” Subcormamittee on Economic Statistics of the Joint Economic Committee,
87th Cong., 1st sess, (1361).
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There are several reasons for the current attention given to the
supply side of the labor market, or, more specifically, to the structural
unemployment explained by these supply considerations. First, the
collective bargaining process has been increasingly involved with ad-
Justments to automation, or the adjustments of labor supply to the
“uncontrollable” shifts in labor demand. But while the levels of
aggregate, industry, or corporate demand usually appear well beyond
the influence of the parties to the bargaining process, contract terms
designed to cushion Iabor from the impact of technology are not ; these
are now emerging as the “gut” issues of collective bargaining. There
is growing evidence of employer willingness to collaborate with unions
on setting up early warning systems, to implement programs for labor
relocation and retraining, to phase the introduction of technology in
a manner designed to minimize human hardship. A consensus has

emerged that every effort must now be extended to increase the volume__

and improve the distribution of econoniic intelligence on job vacancies,
to encourage the mobility of labor, to undertake the task of upgrading
labor skills. And where corporate, union, and personal resources ap-
pear insufficient to meet the cost of the adjustment process, there seems
to be less resistance to the use of public funds designed te speed the
reeducation, retraining, and relocation process.?

The hope of reducing unemployment by adjustments in the quality
and location of labor supply has been further nurtured by the growing
volume of statistical evidence pointing up the high correlation be-
tween education, job skill, income, and job security. Such evidence,
together with the eloquence of those widl a vested interest in extend-

ing our investment in human ecapital, gives further authority to the ~

hypothesis that we can expand employment by upgrading labor skills.

America’s balance-of-payments crisis is also relevant to the struc-__

tural unemployment issue. The efforts of fiscal and monetary au-
thorities to sustain the buoyancy of an economy constantly overloaded
with upward cost-price adjustments now seem to be weakening. As we
appear to be running aground on the reef of foreign competition, few
feel it is prudent to raise the keel of exchange rate stability and even
fewer are willing to see the Nation jettison additional amounts of do-
mestic employment. It is not surprising, then, that hcpe has devel-
oped that we can contrive those structural alterations in the ship of
state that would allow for both stability and buoyancy. Ironically,
the confidence we now have in the capagity of the Government to pro-
vide full employment emerges at a time when these fiscal instruments
to stimulate demand and employment must be employed cautiously.
Barred (to employ the Keynesian analogy) from moving the piano
stool to the piano, we are now involved in the tedious task of moving

2 {Inions, of ecourse, bave stron favored such programs. There was evidence
of ugree:':ént at the Ameriean ﬂnﬂy Coaxere:ce on Automation, Pslm Sp Nov.
8-1%, 1962, when both union and management representatives gave full support the
retraining principle. A dispute deviloped, however, when two educators took issue over
the relative importanece of the liberal versus the np&lled tprognnl offered by the schools
they represen A unionist qui T “Why don’t these fellows settle their Jurisdictional
dispute eisewhere?” Emerson P. dt of the U.S. Chamber of Commerce testified to a
congressional committee: “We suspect that a dollar spent on retraining has many times
the impact of a dollar spent on loaas and grants for industrial or community faciiities,
We would not be surprised if the $3 million appropriated for retraining in the depressed
areas measure approved by the House does more good than the rest of the appropriations
combined.” “Impact of Automatien on Employment,” hearl before the SBubcommittee
on Unemployment and the Impaet of Automation of the House Committee on Edacation and
Labor, 87th Cong., 1st sess. (1961), p. 472,
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the piano itself. Or, to put the case more directly, the constraints

— represented by our balance-of-payments require that we give attention
to adjustments of labor supply rather than to problem adjustments of
labor demand.

Further attention to structural unemployment has developed by
those who see cost-push inflation as the cause of cost-push unemploy-
ment.> In this view, the increase of labor costs has compelled some
labor displacement in the short run, and as it encourages the substi-
tution of capital for labor in the long run, it compels even further labor
displacement then. The resulting unemployment is said to be struc- (;
tural inasmuch as it reflects the pressure of structural blocs pushing
for gains that cannot be supported by industry.

The desi,’gnation of unemployment arising from this source as
“structural” has not inhibited union use of the same term. But in ,

the union vie'v, structural unemployment reflects structural flaws in !
the pricing mechanism, and more specifically the insensitivity of \

rices to expanding capacity and expanding labor dproductivity.‘ ] :

rice rigidity denies that stimulus to market demand necessary to ]

; absorb expanding supply. Structural unemployment emerges be-
i cause of malfunctions in the pricing mechanism, because of the struc-
| ture of product market concentration, or even because of the capital- !
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’i linlt)o;nsive innovations that provide dramatic economies in the use of
f abor.

. Although the usefulness of this category of unemployment is weak-
ened when it becomes a term meaning all things to all people, or

when a single label is used to explain conflicting or contradictory
causes of unemployment, that confusion does not allow us to retreat
from the full examination of remedies for unemployment that can be
located in the supply side of the market.

In api)roaching the emp! fyment problem from the supply side,
one would expect to be confronted immediately with proBosa,ls to
reduce wages, or to alter the location of the labor supply schedule so
that it might intersect the labor demand schedule where higher levels

. of emfployment can be obtained. While there is today general sup-
| port for the proposition that wage adjustments must somehow be

§ SL. B. Gallaway finds only limited statistical supliort for the structural unemployment
{ argument, but he is unwilling to surrender to the lack-of-demand alternative. “Rather
the findings at the microeconomic level offer the possibility that the impact of union market
power may be disruptinz the labor-market allocative process at the interfactor level; l.e.,
that the relative price of labor in general has been increased by the actions of labor unions
to a level that generates widespread unemployment.” “Labor Mobility and Structural
Unemplovment,” American Economic Review, vol. L-111, No, 4, September 1963, pp. 714-715. :
Harold Demsets concludes his statistical analysis: “Minimum-wage laws and union wage
rites make it impossible or dificult for a growing component of our labor force to offer
its services at wage rates suficlently low to be employed.” “Structural Unemployment :
6c1t}ebc:nﬂ,dés{ntlo§o of the Evidence and the Theory,” Journal of Law and Economics, vol. 4,
‘.A\\ r 12 . .

4 Salomon B:rkln contends that price-setters in adminigtered-price industries are confident
that yovernmental monetary and fiscal action will support their decisions to raise prices;
they are subject to no compelling preasure to lower prices. In his view, this explains the
‘‘chronic imbalance between productive capacity and consumption.” Impact of Automa-
tion on ¥mployment, op. eit., p. 190. In more technical analysis, Sylos-Labini attributes
ot Q7T I Contertug, Chat i AHeFBACe b5 prees that. alot Javes

n oli stic industries, contendn e a w
firms mbn‘t“;?ntlal rofits is sheer chaos, q‘Ollgopoly and Technical Progress” (Camliridge:
Harvard Un\versity Press, 1962).
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kept within the limits of iabor productivity, the hypothesis that wage
reductions can encourage employment, or even inhibit the pace of —
capital-intensive innovation, has not yet received much support. But
the attention usually reserved for the cost of labor is now given over

to the quality of labor. N

Even though wage polict); and skill upgrading programs are in no ;
sense indentical, both can be analyzed in terms of their influence on !
the labor supply, or, to put the case more directly, in terms of the,
employability of labor. Policies of wage reduction or skill up-
grading are somewhat analogous in their employment generating -
consequences, for both are presumed to lower unit labor costs. In
the first case, the reduction of hourly wage rates, with labor produc-
tivity unchanged, obviously rednces unit labor costs; in the second
case, increases of labor productivity, with hourly wage rates un-
changed, have a similar effect. And so long as we admit some meas-
ure of elasticity in the demand for labor, the reduction of unit labor
costs by either device should encourage the employment of labor. In
the thirties, Keynes offered a convincing rationale for reducing the
“peal” cost of labor by increases in prices rather than through the
painful strugﬁle to reduce money wages. In the sixties, we still hope
to bypass the hostile reception that would follow any exilortation that
money wages be cut, by programs to increase labor’s productivity or
skill.” Inhibited as we are—and for good reasons—from tinkerin
with money wage levels, and inhibiteg further by the discipline o
foreign competition from ndo(rting an overt inflationary policy, it is
not surprising that we should turn hopefully to the remaminf ex-
pedient: devices that wounld increase the employability of labor
through the upgrading of labor’s skill. There is, therefore, an analogy
between the hope of the thirties that everyone mifht be reemployed 1f
wages (or prices) were set at levels that would allow for their profit-
able employment and the hope widespread in this decade that everyone
might be employed if skill levels were so upgraded that employers
could not resist the utilization of such talent.

What, then, are tho prospects for minimizing unemployment by
speeding labor’s accommodation to the requirements of industry, by /'T
upgrading labor’s skill levels? The range of responses to this ques-
tion is indicated in charts I, I1, and ITI.

In chart I, frequency distribution A represents a hypothetical skill
mix possessed by the existing labor force. In order to preserve the
distinction between lack-of-demand and structural arguments, we
shall arbitrarily assume that automation does nothing to reduce the
number of job opportunities in industry. In other words, to focus
on the skill issue alone we shall isolate our analysis from conjecture
that automation reduces the total number of job opportunities (viz,
reduces employment to the shaded distribution C in chart I). So
long as parity is preserved between the total of job opportunities and
the number in the labor force, unemployment reflects the problem of .
matching the specific qualities of labor demand with the specific attri-
butes of Iabor supply.

L s e e, e G
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Iess Skill More Skill

How are the skill requirements of industry affected by automation ¢
In the conventional view, automation involves a substantial upgradil;ﬁ
of labor skills, an upgrading that can be represented in chart I wi
the hypothetical skill distribution B. There is no lack of testimony
to support such conjecture on the skill impact of automation. Drucker,
for example, avows that automation wil! bring with it “* * * the
geatest u;;grad.ing of the labor force ever seen.”® In this situation,

e unemployed are not involved in a demoralizing search for jobs that

~ donot exist; rather, unemployment reflects only labor’s delay in acquir-
ing the location and skill attributes required by indust:ky.

A chilling shadow has been cast on the optimism in the skill distribu-
tion of chart I, mainly because of the very persistence of unemploy-
ment. Not all who are fully aware of the seriousness of the problem
reject the contention that automation involves an upgrading of skill;
some suggest, however, that we have not yet fully comprehended or
absorbed the intensity of the changes taking place. Their anxiety is
reflected in chart XI by the wide, and widening, chasm between labor’s
existing skiil mix (A{ and that mix (B) now required by industry.
‘What are the specific sources of such anxiety?

Caarr II

(a) (B)

Required
\ Sk1ll
Mix

legss Ski1ll More Skill

S Peter ¥. Drucker, “Int tion of People and Planning,” Harvard Business Review,
}l:y-lnm 1950, 88 ; see also John Diebold, “Automation ‘ The Advent of the Automatie

ctory” (New York: Van Nostrand, 1956), p. 164,
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There is a distressing variety of considerations advanced to explain
the persistence of this skill gap. To some, the increasing tempo of _
change is the prime difficulty, a problem reflected in a recent New
Yorker cartoon in which the personnel manager’s handshake with
the new job applicant is interrupted by the production manager:
“Hold it, Franﬂ; that job’s been replaced by a machine.” In href,
the acceleration in the pace of technology makes less certain the
form and apf)lication of future innovation, and less reliable the esti-
mates of the labor coefficient required for future production functions. J
How, then, can we establish now the appropriate educational program ;
to meet the unspecified manpower requirements of the future? Defi< A
ciencies of current educational programs seem obvious enough when :
it is realized that two-thirds of ali young labor force entrants have — !
neither college nor vocational training.® But can we be certain that
the attention now given to the expansion of vocational training will
also encourage the development of multipurpose skills necessary for — ;
the “revolviig” nature of future job requirements? In computer ;
automation, for example, we are told that the use of magnetized tape :
is eliminating the need for keypunch operators, and that the use of
microwaves will eliminate the need for those who punch magnetized
tapes.” Obviously workers with single-purpose skills will be poor
candidates for the adaptations that such continuing innovations re- ;
quire. Technical change alters the skill mix required by industry;
but rapid change makes the analysis of the ingredients in that un- ;
stable mix both difficult and tentative. i

In addition to this “tempo of change” barrier, we witness a ‘“‘ges-
tation” barrier, represented by the lt;r(llgth of time required to develop
skills. The talent most eagerly pursued today is acquired through years )
of rigorous and intensive training, not provided in a retraining pro- :

of a few weeks’ duration. The pressures to obtain such talent to- :

ay may, unfortunaiely, complicate the task of providing for such tal- :
ent tomorrow. Many teachers able to impart knowledge to those stu- |
dents who would meet the skill shortages in the future are being lured
awalg from teaching to private em;;llo ent. As a case in point, Louis
N. Ridenour, director of research for Lockheed Aircraft’s Missile
Systems Division in Palo Alto, confided to a congressional committee:

I paid last year Federal income tax in an amount slightly greater than my total X
al:ltz;z as dean of the Graduate College at the University of Illinois, § years ;

Financial and motivational barriers operate at the student level too.
Only 7 out of 10 high school graduates in the genivs class—those with
IQ’s of 163 and above—go on to college. Half of the dropouts do not
continue studies for alleged financial reasons.® Furthermore, only 45
percent of the top 30 percent of the ability distribution of society

i e e e gy e e

S Sar A, Levitan, “Voeational Education and Federal Policy” (Kalamasco: W. E, Upjohn
Institute for Empl?{ment Research, May 1963), J’ .

* Testimony of Howard Couglin, president, Office of Employes International Union, in
“Impct of Automation on l-}mplo,\-ment," op. cit., p. 407.

S “Instrumentation_and Automation,” hearings before the Svbecommittee on Economie
Stabilization of the Jiin® Economic Committee, 84th Cong., 2d sess. (1957) p. 163. For
purposes of this discussio. “skill” is defined very bru to include all levels of com- ~—
petence, professional as well as technieal.

® Testimony of Erick A. Walker, president, Pennsylvapia State College, in “Instrumenta-
tion and Automation,” op. cit., p. 118,
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graduate from college.’ Estimates further indicate that in this decade
some 7% million young people—over one-half of the net increase in
the labor force—will be persons who have dropped out of high school.
A sample study of the Office of Education of such dropouts indicates
that only a small percentage within this group lack the mental com-
petence to “make it academically.” 1* But even for those who continue
their edueation, it is not certain that incentives are adequate to en-
courage their registration in the “hard” programs that technical and
scientific training requires. Only 4 percent of American high school
students study e%ementary physics, 7 percent chemistry, 27 pereent
algebra, and 13 percent geometry.: .

ile the incentives to acquire an education may be lacking for some
with ability to learn, it has been pointed ont that the ability to learn is
missing in some who are eager to learn. Emerson P. Schmidt of the
chamber of commerce testified :

In a typical population, roughly 23 percent have IQ's of less than 90; most of
these cannot expect to become highly skilled or to be entrusted with responsible
Jobs; 7.3 percent have IQ's below 80; most of these are at best marginally em-
ployable. And 2.7 percent have 1Q’s below 70; most of these latter are strictly
unemployable. Every indication we have of the shape of the future shows rising

requirements of employability, and therefore a growing percentage of any age
group which is unemployable.*

Whatever the impediments to the upgrading process—whether lack
of ability, lack of financial incentive, lack of enthusiasm for difficult
courses, lack of instructional programs, or lack of appropriate counsel-
ing—the skill 5’ap between supply and demand postulated in chart II
is not likely to diminish in the near future. In this decade, for example,
it is estimated that the demand for professional and technical labor
will increase by 40 percent, whereas tEe demand for unskilled labor is
not expected to increase at all.»* The outlook for those 714 million
entering the labor market without completing high school, and for
those 215 million who will not complete their elementary schooling
appears bleak indeed.

ut if the task of defining and undertaking the appropriate invest-
ment in youth necessary to meet future labor-market requirements is
perplexing, the problem of retraining displaced workers is even more |
so. For example, Henry Winthrop wonders if those unskilled and ;
semiskilled workers who have been content to work for years below ?
their “latent” ability would be motivated to undertake retraining
programs. But more important, he contends that all talk of extensive
ulpgradlpg may be “so much Poppycock” when the development of
electronics an engineering talent calls into play “* * * intellectual
abilities only sparsely distributed among the semiskilled and unskilled
** %215 Kven if the basic ability estimates offered by Schmidt and
Winthrop are discounted, the 1960 census reveals that over 11 million
Americans 24 years of age and older have less than 6 years of schooling,
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1 Cited bﬁ, D. W. Wolfle, executive director, American Association for the Advancement
of Science, “lnn&ower i’robleml." hearings before the Subcomimttee on Employment and

1(‘1.9%'" 4061 the Senate Committee on r and Public Welfare, 86th Cong., 24 sess.
11 Testimony of Seymour Wolfbein, in “Manpower Probiems.” op. dt., p. 29.
l; gtathtlel'clted b’ﬂmold 0. Beckman, mq?mntrumentattbn I.I:Id Autgmltlon.” op. cit.,

p- »
13 “Impact of Automation on Employment,” op. cit., p. 473.
16 “n.ll’:.power: Challenge of thepm;ﬂ 5 U.%. Depln,rtment of Labor (1960), 'pg. 11, 16.
B “Some Psychological and Economic ssumptions Underlying Automation,” American
Journal of Economics and Sociology. vol. 17, No. 4, July 1938, p. 401.
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while 214 million adults are unable to read or write.?* Since unemploy-
ment hits the less educated workers severely, the task of imparting ﬁzbor
skills to some in this group may also require programs to improve their
basic literacy.

The efforts to relocate displaced Armour employees have frequently
been cited to illustrate the problems of retraining. Of 400 workers
laid off by the closing of the Armour plant in Oklahoma City, 170
took advantage of the employment tests and counseling offered by
the Oklahoma Employment Service. Of these 170, only 60 gave ev:-
dence of being able to benefit from additional training; 58 enrolled
for training, and 7 found work at their new skills.?? Even the skilled
worker may be a poor candidate for retraining, particularly if his
existing skills draw upon a narrow range of his abilities and have a
low degree of transferability. For retraining purposes, he too may
have to be treated as an unskilled worker.

There are, of course, several institutional impediments to labor
adjustment which may reinforce the ability barriers 2nalyzed above.
For example, wage structures may not be sufficiently sensitive to the
relative scarcities and surpluses of labor in various markets, and thus
may not serve as an effective allocator of labor. The empioyee who
has accumulated considerable seniority is likely to believe that the
value of the “certain” income stream of his present job is greater than
the value of the uncertain income stream of alternative jobs, wage
disparities notwithstandmf;. That conviction does not readily evap-
orate, even with the loss of his job; the uncertain Prospect of gaining
work elsewhere reinforces the hope that he will be rehired at his
eld job. It is not surgising, then, that prolonged unemployment
exists in those geom'c areas suffering a pronounced sag, if not
collapse, of general labor demand. An employer interviewed in the
ciurse of this research explained the force behind the “social barrier”
to adjustment operating in such areas:

Look at it this way: Most workers are apprehensive about changing an em-
ployer, or even taking on & new job witk an old employer. But now we expect
some men to make three or four major shifts simultaneously ; to shift to a new
job, to a new employer, to a new industry, and perhaps to & new community.
How many are willing to do that?

He was not optimistic that those who were confronted with such a
coincidence of adjustment demands would rise to the challenge, par-
ticularly in view of the self-doubts that displaced workers so often
develop about their basic abilities. Unfortunately the defeatism that
corrodes the moral and economic status of the unemployed in depressed.
areas may not be fully reflected in existing unemployment data, for
persons not looking for work (nor volunteering information as to
why this is the case) are excluded from the ranks of both the labor
force and the unemployed.

And finally, there is the “informational” barrier to adjustment. No
systematic collection of data on job vacancies has yet been undertaken
and much of the information available in employment offices may not
be reaching all unemployed persons searching for work.

wesdult Basic Education,” hearings before the General Subcommittee on Labor and
the Select Subcommittee on Kducation of the House Committee on Education and Labor, on
H.R. 10143 and H.R. 10191, 87th Cong., 24 sess. (1962), pp. 9. 86,

msManpower Utilisation and Training,” hearings before the Bubcommittee on Unem-
ployment and the Impact of Automation of the House Committee on Edueation and Labor,
on H.R. 7373, 87th Cong., 1st sess. (1981), p. 20.
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The discussion to this point has emphasized problems related to
the skill-upgrading requirement that automation involves. But it
should not be concluded that automation involves only the upgrading
of skills. Indeed, there is some evidence to support the contention
that the skill impact follows the contours found in the bimodal dis-
tribution of skills (B) in chart III.

CHaART 111
(a)
& (n)
Iess Skill More £kill

This prospect can serve to minimize the pessimism of those who fear
we cannot overcome the ability barriers alluded to above, for an in-
tensive investment in human capital is not required of those who will
be performing “diluted” job functions represented by the left hump
of distribution (B). But this imga.ct creates immediate problems
for employees confronted with the downgrading rather than the u&;
grading of their work functions. Skilled artisans are likely to !
sensitive to transfers into such catchall job classifications as an “auto-
mation equipment handler.” If such adjustments involve not only
a loss of pay and status, but also a shift to a new employer, industry,
or labor market, the sources of resistance and discontent are self-
evident.

The more important issue, however, is not whether some jobs are
downgraded by automation but rather the relative incidence of the
upgrading and downgrading process. James R. Bright has concluded
that we have given excessive attention to the way automation may
uggrade skills.® Skill dilution is, in his view, a function of the stage
of automation achieved ; he employs both logic and field study analysis
to support the contention that once a certain level of mechanization
has been achieved, less rather than much more operator skill is re-
quired. Employers, as weil as employees, are prone to exaggerate

% James R. Brlfht. “Does Automation Raise Skill Requirements?’ Harvara Business
Review, vol. 36, July-August 1958. William A, Faunce, testifying on his field study of
eutomation In the auto in ustry, explained : “There is a higher proportion of skilled peorle
because there are fewer people who are unskilled and semiskilled. * ¢ ® for the machine
operators in this dplaut. there was no retraining program at all. They were slmpl‘
transferred in, and the estimates of the workers themselves regarding how loni it too
them to learn their job Indicated that very little new skill was required, * * ¢ I am not
saying that there are no new skills called for, but rather that the number of jobs created
is small. “Impact of Automation on Employment,” %p. cit. pB. 326-327. Corrobative
evidence was grovlded by Malcolm L. Denise, vice president of labor relations, Ford Motor
Co. In introducing new technology in Ford plants, he indicated, on-the-joﬁ instruction
was ‘“quite adequate in training our production workers to operate new equipment.*
¥ormal and detailed training programs were not often necessary for that purpose, rther,
he was not certain “generslized tralning programs™ reprezented a fruitful solution to the
unemployment problem. He agreed that from time to time particular skills—such as
diemakers to staff a new stamping plant—were @difficult to _locate, but recruiting such
talent from “far afield” was not often necessary. In analyzing the ‘really valuable
skills” he explained: “You are talking about somethlng that you do not pick up fn
8 or 8 weeks.” “Impact of Automation on Fmployment,” op. cit., pp. 530, 550, 651.
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their skill requirements, a de’usion that can involve an extravagant
overinvestment in manpower by the corporation. o

But, at the other extreme, it is not likely that the priority employers
ve to the educated job applicant reflects onll_f current fashion.
larence Long, professor of economics at Johns Hopkins University,
for exa,mgle, as suggested that modern technology has probably in-
creased the productivity of the skilled or educated employee, while
working adversely on tie contributions of the less educated.® Such
a hypothesis isillustrated in chart IV.

CHaxr 1V
V
! B

Biucation and Letor Skill ————-3, Labor Force

Labor is arrayed on the X axis in terms of its educational attainment
where such attainment, we shall assume, is & function of skill, and
such skill a determinant of the marginal revenue product of labor, or
the increment of revenue the added employee generates for the com-
pany. Such labor productivity before automation is indicated by
the hypothetical Froduct schedule AA, and that schedule, following
automation, is titled around fulerum X to roductivity schedule BB.
Productivity of labor to the left of point X is reduced, while labor
productivity to the right of X is increased. In Long’s view the heavy
incidence of unemployment for the less educated may be caused bg
the downward swmfi,rl in unskilled labor’s productivity schedule an
may be aggravated should eﬁalitaria.n wage policies narrow the differ-
ential of rates between workers who are more educated and less edu-
cated, more skilled and less skilled, more productive and less produc-
tive.2 Qur concern here, however, is not with the possible causes of

1 Clarence D. Longb"An Overview of Postwar Labor Market Develogment- '* in “Studies
in Emplofment and nemploymenti" Jrroceedln of the 4th annual Social Security Con-
ference, Institute of Labor and Industrial Relations Unlversletg of Michigan-Wayne
State Unlversi‘{y, and Labor and Industrial Relations éenter. Michigan State University
(Kalamazoo: W. E. Upjohn Institute for Employment Research, July 1962), p. 42. (See
also, “A Theory of Creeping Unemployment and Labor Force Replacement,” a paper
presented by Professor Long before the Catholic-Economic Association annual meeting,
on Dee. 27, 1960, in St. Louis, Mo.).

20 Paul Samuelson has suﬁgested that the negotiation by unions of the ‘“standard rate”
for the job has contributed In some measure to the unemployment we have, for the stand-
ardization of wage payments cannot always be reconciled with the fact that eople are
“ynequal as productive instruments.”” He conceded, however, that to talk in these terms
was to open a “Pandora’s box.” “Impact of Automation on Employment,” o'i). cit., p. 132,
The hostile reception afforded Lo:lg’l paper by labor and union economists, department of
emYloyment personnel, and social workers attending the social security conference at
which it was given Is a case in point.
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labor displacement, but with whether that fulerum might actually
operate at, say, point Y or, alternatively, at dpoint; Z. In other words,
are more workers upgraded than downgraded $

There are some persuasive arguments for giving much more weight
to the engineering analysis offered by Bright than to the more numerous
lyrical projections of skill requirements that too frequently rest on mere
assertion alone. Modern automation challenges almost every skill
that the human agent offers to the production process. Those human
capacities—including such senses as touch, sight, smell, hearing, the
facility for calculating, rememberini, learning, the capacity to exer-
cise discretion—are attributes now challenged i)y the astonishing ca-
sacities of new mechanisms. The integration of information and pro-

uction technology represents the essence of this innovation, a process
that draws attention to the limitations of the human agent, now more
than ever dismissed as the badly designed single-purpose machine tool.
Machines have been taught to oil themselves, to adjust their worn
Ba.rts, to replace their own cutting edges, to preserve through feed-

ack mechanisms a uniformity and quality of product hitherto un-
known to mass production. But more than this, automated machines
are conversing with each other both to adjust the pace of production
and to vary the product mix in the light of the inventory and other
market data s;{)o:dilg digested by computers. The skill impact is
suggested by labor’s designation of its new job: “Now we’re the baby-
sitters for machines.” | .

There is a possibility, too, that we may exaggerate the skill upgrading
involved in the steady growth in the Froportions of indirect labor to
direct labor. The rapid expansion of computer technology promises
substantial economies in the use of clerical, supervisory, and even
middle-management personnel. While our analysis is arbitrarily by-
passing the reduction of job opportunities that automation may in-
volve, its quantitative effects are relevant to the skill issue. To take
a hypothetical case, let us say that the distribution between the un-
skilled and the skilled labor force for a firm is 70 and 30, respectively,
for the total of 100 employees. Following automation let us assume
that the radio is reversed to 3 to 7, now favoring the skilled employee,
but with only 10 workers emplo;r'led. Certainly the skill level within
the firm has been increased, but the upgrading of job requirements for
7 employees must be set against the displacement of 67 unskilled wozk-
ers and 23 skilled employees. The Bureau of Labor Statistics studies
of office automation indicates that the application of computers in
offices does involve an upgrading of the skill level of office personnel,
‘but that upgrading is achieved more by the less extensive use of un-
skilled than by any numerically significant increase in skilled workers
employed to program and operate the computers.>*
ere is some possibility that a distorted view of skill requirements

can develop from the recruitment efforts of defense and aerospace
industries for college graduates. Where cost-plus contracts are oper-
ative, the marginal revenue product or demand for such labor is not
only above, but also rises more rapidly than, the marginal cost for
such labor. Riding up these schedules need not jeopardize the corape-
titive position of any one firm so long as it does not get “out of line”

1t “Adjustments to the Introduction of Office Automation,” U.S. Department of Labor,
Bull. No. 1276 (May 1960), pp. 30-37. No date.
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in making that advance, and so long as the urgency given to the de-
livery of hardware is not subject to precise or binding budget con-
straints. Such arrangements reflect, of course, genuine searcities of
technical manpower skills arising because of the “crash” character
of many aerospace projects.

In markets where demand shifts are more intensive than supply
shifts, equilibrium is obtained by risinge(frices. One suspects, how-
ever, that the salary adjustments offered engineering personnel al-
ready in the industry have not risen sufficiently to provide that equi-
librium. But market pressures are not to be denied, and the-excess
of demand over supply at existing prices is manifest in the intense
competition for engineering talent between firms. Such competition
gives an upward lift to the salary structure not otherwise allowed by
salary policies for labor within the firm. Substantial pay increases
follow the %}'omotions given those willing to shift from company to
company. Firms intent on preserving existing levels of manpower
must uadertake a heavy recrunitment effort to obtain new workers, for
in this way they can tﬁl the vacancies inevitably arising when their
own employees respond to the attractions of employment offered by
other firms. From the macroview, however, the energy expended in
snch recruitment does more to influence the present location of such
talent than to increase its present overall supply. The upgrading of
rewards for such skills does, of course, serve its genuine economic
function in encouraging the e-xgansion of the longrun supply, but
equilibrating the market in the short run by advertisin andp turnover
may not only be a rather poor device, considering the disruption this
involves for Eroduction, but also creates the impression that massive
armies of technical talent could be absorbed in the industry today.

There may be, too, some misallocation of high-level talent within
the industry, particuiarly when the collection of an imposing inven-
tory of manpower skills is an imgortant consideration in awarding
contracts. ere is also the possibility that the chances of receivin,
a contract are improved if it can be demonstrated that such talent is
not being fully utilized.

Further, there is a danger of describing the overall scarcity of cre-
ative engineering talent in terms of technical facilities that have yet
to be created or perhaps even conceived. We must distinguish actual
present and future needs from the conjecture that hypotﬁ:tical tech-
nical talent-—if it existed—would create h{pot.hetical innovations that
would require for their operation a hypothetical army of technicians.

These considerations, while in no sense exhaustive, give credence to
the Bright hypothesis. Automation can surely involve both the job
enrichment and the job dilution of demand and require both upward
and downward adjustments of labor supply. Unrl?i(il further quantita-
tive information is available on the skilrmlx required by industry, we
should be willing to entertain at least the possibility that the fulerum
for automation’s skill impact is closer to ; (in chart IV) than either
}g (I)BrBY‘ The productivity impact may follow schedule B’B’ instead
o .

Because of the profound impact automation has on manpower, the
Institute of Industrial Relations of the University of California, Los
Angeles, has embarked upon a field study of manpower changes in-
duced by technical change, a field study of actual manpower problems
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~ and policies of individual firms undertaking technological changes of

any kind. Twenty-five firms in the southern California area have
cooperated with this institute project to review the changes under-
taken and their implications for their own work force. ese firms
represent a wide range of industries, including the food processing,
electronics, banking, motion picture, publishing, shipping, tr r-
tation, automotive, chemical processing, manufacturing, food and
distribution, and aerospace industries. Information has been collec
covering a wide range of issues, including the inducements for labor-
saving innovation, labor problems involved with the change in pro-
duction methods, warning systems and other collaborative procedures
found useful in introducing change, and the various rewards, antici-

ated and unanticif)ated, arising from new production methods. Data

ave also been collected on the impact of change upon total employ-
ment, and on the details of relocation and retraining programs wit
particular emphasis on the characteristics of labor upgraded and re-
located. The generous investment of time given this lprojec:t. by senior
corporate officials and personnel directors in the frontline of change at-
tests to the significance attached to analysis of the manpower 1ssue.
While the survey is broad in scope and is still in its early stages, the in-
formation gathered to this date provides several promising clues on the
impact of change on job design. Even the process of data gathering
has proved instructive, for it has Pomted uf(; the probiem of isolating
the manpower impact of technical change from other concurrent eco-
nomic influences, such as swings in the level of product demand. It has
revealed, too, the complexities involved in efforts to “lay your bare
hands” on the skill issue. One suspects that the “factual desert” re-
gardin% the impact of technology on job design reflects neither the
o siomificance of the issue nor the indifference of students to it, but the
illusive nature of skill itself.

Firms cooperating with this venture had an advantage in manpower
lanning not available to all firms; they were located in growth in-
ustries or in & growth area and were thus able to absorb the displace-

ment caused by engineered economies in unit labor requirements
through the employment required to support additional production.
In only one firm were substantial layoffs reported, but this firm oper-
ated within an industry that had bought out union resisiance to auto-
mation, an industry making payments to the union stabilization fund
to cushion employees from such displacement. The absence of lay-
offs was so uniformly reported that it seemed difficult to reconcile with
«_the current concern over unemployment.
Several procedures were found useful in minimizing necessary
- manpower adjustments where the output increases alluded to above
were not suflicient to absorb displaced labor. First, the average lead-
time in introducing change was approximately 15 years; firms relied
heavily on the “A. & P.” (attrition and pregnancy) solution to reduce
manpower needs in that interval. Second, changes were introduced,
_ where possible, during an upswing in the cycle of economic activity.
‘Third, changes that affected only a portion of corporate operations
gave the firm the opportunity to relocate surplus labor in unaffected
areas. Contractual commitments promising no reductions in force
were more the exceptions than the rule, although it was made clear,,
through the plant newspaper, bulletin-board announcements, special
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meetings, and newsletters, that every effort would be made to preserve,
the job and income levels of present employees. In almost every case
collaboration with the union and workers proved effective In minimiz-. -~
ing formal resistance to change. One company that had agreed con-.
tractually not to reduce its labor force because of techno ogical im-
provements conceded that hiring now involved a much more udicial
scrutiny of new job applicants and company manpower I The
obligations created for the company when new workers had worked
beyond the 3-month period to be eligible for such security were not.
taken casually. This same company reported a blacklog of technical
changes in the blueprint stage; their introduction was being phased
to pace the anticipated attrition of its labor force, an attrition that,
ironically, appeared to be dampened because of the company’s en-
lightened manpower policies. The determined efforts of cwpw
companies to preserve the job rights of existing employees suﬁ( ).
however, that any adverse employment effects were more likely to
fall upon the young worker segun g his first job.? .

The glbetween existing and required labor skills hypothesized in
charts 1, IT, and III appears rather tenuous in the light of collected
ovidence. There was little evidence that substantial numbers of highly 7/
gkilled personnel would be absorbed, if available, because of unmet
manpower needs in automated sections of the plant. Certainly there.
was klsl.o evidence of new technology idled because of manpower bottle-
nec,

Only one firm spoke of the problem of securing labor sufficiently
competent to assure the smooth running of automated equipment. In
planning for tha change in production method, it appeared that as
much attention was given to manpower as to technical requirements
involved. Retraining programs were undertaken well in advance.
of changes, staffed by company personnel with experience or briefing
on the mechanisms, or by the staff of the computer manufacturer,
Tests were employed to determine employees most suitable for the.
retraining programs. However, companies were not generally
swamped with applicants eager to E:rtlclpate in retraining programs.
Some employees were reported to be apprehensive about t eir capac-
ity to score well on the tests and about their ability to holddown
the new job. What seemed more important, they worried about the.
reliability of the new mechanism and their job status should the new
operation prove unworkable. A broad variation in time, ranging from
2 hours to 4 years, was reported in this retraininﬁ effort. Most pro-.
grams were conducted on the job. For those who did not complete
such retraining programs, physiological deficiencies such as lack of
mechanical or motoi coordi.ation, or lack of depth perception, ap-
peared more important than the fack of ability to comprehemi e
tasks related to the new job.

_But if the inability to locate skilled labor did not appear as a bar-
rier, either to the introduction of the new method or to its subsequent
oger'atlon, were not the “deficiencies” of labor, including the burden
of wage costs, considerations that encouraged the introduction of
change? Surprisingly, wage levels were not assigned a central role —

P

2 Tegtifying on the incidence of unemployment, Abraham Ribicoft indicated that of-
5 million unemployed, about one-third were under 22 years of age, and one-half of those.
had not held a jo aince leaving scheol. “Manpower Problems,” op. cit., p. 105.

27-419—64—vol. 1—386




s TR T SR AR T U TR

556 SELECTED READINGS IN EMPLOYMENT

in the testimony regarding the impulse for automation, although ref-
erence was made to the problem of labor turnover, particularly by
firms using computers to reduce reliance on the services of unmarried
girls who made up a substantial part of their clerical staff. When,
at an American assembly conference, a corporate official described how
such labor turnover encouraged his firm to pioneer in the development
of automated equipment, a labor economist asked why the company
had not experimented instead with wage increases to determine if
this would reduce the turnover. The economist reversed the usual
capital substitution argument by suggesting the possibility that, in
such a situation, if wage policies justified automation it was not be-
cause wages were too high, but because wages might be too low.

There was no evidence of general and persistent manpower scarci-
ties, but evidence was provided on the efforts of workers to obtain
jobs. One personnel officer pointed to a stack of applications many
times greater than the anticipated employment expansion, applica-
tions made as a result of the decision to “confide” to existing employees
that employment might expand in the near future. Ie described the
skill level of the applicants in this way: “I never have seen so many
gas station attendants in my life.”

Apart from the cost related to labor turnover, there was some evi-
dence to suggest that labor may have been a neutral or passive element
in the decision to change production methods. Stress was given to
the role of intensified competition, domestic and international, actual
or impending. In some cases it was clear that the decision to auto-
mate was not made by comparing the marginal productivities and
costs of capital and of labor, but rather by comparing the marginal
productivities and costs of existing capital with those of a new tech-
no:gy soon to be adopted by competitors. Some respondents indi-
cated they had no choice but to automate. While the advantages of
automating were not altogether clear before the fact, there seemed
little doubt in their minds about the risks of not automating.

Beyond this, the random nature of forces that encouraged new pro-
duction methods was indicated by one respondent who described the
revolution in technology that followed the hiring of two Harvard
Business School graduates. Company operations had been profitable
even though technology had been unchanged for 20 years, but the new
employees labored with uncontained energy to introduce innovations
in production methods that were Xrovmg highly successful. In
another case, an industrial engineer described the radical production
change he had pioneered as simply a “routine” function; it was his
job to exercise an unrelenting curiosity about ways to improve the
efficiency of every job.

The pressure didn't come from the top. In fact, it worked the other way.
i‘:’::l blg‘gl;e:t job was to sell the idea, to prove the equipment would pay for itself

years,

These considerations do not, of course, allow the conclusion that
wage costs and manpower problems were irrelevant to the decision to

" alter the capital structure or capital-labor inputs, even though wage

costs and manpower problems were not identified as the immediate
or prime causes for change. ) _

The companies were generally successful in preserving waie stand-
ards for relocated labor even if the skill requirements of their new
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jobs were not sustained. It is this process that unions have labeled
as “horizontal downgrading.” There was evidence that the jobs in-
volving the use of automated equipment drew upon a different order
of skill than many conventional functions, frequently giving priority
to attentiveness, coucentration, and accuracy, while reducing the
arduous elements of the job. ‘Grievances reflected the contention that
income increases did not match the worker’s enhanced stream of out-
put. Seniority disputes were common when new work groups were
carved out of old units. One company official described their difficul-
ties as a classic example of what not todo:

Before the precise nature of the change had been specified and the manpower
requirements detailed, foremen had sought to placate anxious workers by making
informal assurances to them. Most employees considered these as firm commit-
ments by the company, and the results proved explosive when the company
found it could not deliver on all the “promises” thought to have been made. It
required the authority of the international to restore order within the local, and
to assist the company in mediating the disputes between factions within the work
force bitterly competing for job interests.

The respondents were not reluctant to stress that these innovations
often involved job simplification; while there was added responsi-
bility attached to some jobs in the sense that labor operated with in-
tricate equipment, worker anxieties reflected the initial adjustment
problems. en the rhythms of the new industrial operation were
established, they felt workers were-much more content with the new
rather than the old production methods. One respondent described
the demise of an old craftsman whose function was to mix the ingre-
dients for the industrial product, an intuitive skill with a long and
noble tradition. That function had been taken over by instrumen-
tai‘tggn, providing a sharp increase in the quality and uniformity of the

uct.
P On the matter of education, one official humorously described his
company as “nuts on the subject,” adding that he had just returzed
from Stanford where he had attended an executive session involvin
the use of computers in corporate decisionmaking. He explain
that education served as a standard in recruiting labor at all levels of
the company operation:

If we needed 3 men, we would review, shall we say, the current 20 applications
on hand, and if everything else was equal, pick the 3 with the most education.
If we needed more men, we would just keep digging deeper and deeper into
the barrel.

This analysis suggests why correlations between education and em-
ployment should be interpreted cautiously. Unless we can be certain
that the quality of the 20 job a?plicants determined whether more
than 3 would be hired, it is possible that education may determine the
incidence of en&ployment and not its cause. Certainly education or
even skill should not be treated as the single, independent, and sufficient
determinant of the “employability” of all labor.

The emphasis on education was obvious in all field studies with ona
exception. One corporate official explained that recently graduated

high school students were poor candidates for their apprenticeship
program. '
Now we look for the high school graduate who has been pushing a broom for

a year or s0; perbaps a fellow who is married and with a child. He sees the
world pretty clearly from the end of a broom.
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o <7 This sampling of collected testimony is in no sense definitive, but

is offered to illustrate some of the dimensions of the manpower prob--

lems we face even in expanding labor markets. The absence of re-
ported manpower bottlenecks in the automated areas of corzpany oper-
ations represents a sobering consideration when skill upgrading is so

uently identified with the automation process. Needless to say,
the benefits of automation that involve increased leisure and improved
living standards can set in motion new activities with their own sep-

arate mix of manpower and skill requirements. Such activities have
. not been the focal point for thisstudy.

< This analysis suggests, too, that the complete solution to structural

unemployment is not likely to be realized by measures that would up-
grade labor skills. The nature of unemployment is sufficiently severe
tc require bold and expanded pressures on both the suﬁ?wly and the
demand side of the market. bor relocation and skill upgrading
may well be a vital necessary step for labor reabsorption, but it is

hardly a sufficient step. The bromide offered in the 1920’s by Foster:

& Catchings may have some relevance to the structural employment
problem of our decade: “A. willing buyer doesn’t have to wait long;

a willing seller may have to wait forever.” Unless skill upgrading

programs are general, they may do more to redistribute the incidence
than to remedy the cause of labor displacement; they may draw a

tighter line around those willing sellers of labor service who have:

already been waiting some time for a job.
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while 2%4 million adults are unable to read or write.!* Since unemploy-
ment hits the less educated workers severely, the task of imparting labor
skills to some in this group may also require programs to improve their
basic literacy.

The efforts to relocate displaced Armour employees have frequently
been cited to illustrate the problems of retraining. Of 400 workers
laid off by the closing of the Armour plant in Oklahoma City, 170
took advantage of the employment tests and counseling offered by
the Oklahoma Employment Service. Of these 170, only 60 gave evi-
dence of being able to benefit from additional training; 58 enrolled
for training, and 7 found work at their new skills.’* Even the skilled
worker may e a poor candidate for retraining, particularly if his
existing skills draw upon a narrow range of his abilities and have a
low degree of transferability. For retraining purposes, he too may
have to be treated as an unskilled worker.

There are, of course, several institutional impediments to labor
adjustment which may reinforce the ability barriers analyzed above.
For example, wage structures may not be sufficiently sensitive to the
relative scarcities and surpluses of labor in various markets, and thus
may not serve as an effective allocator of labor. The empioyee who
has accumulated considerable seniority is likely to believe that the
value of the “certain” income stream of his present job is greater than
the value of the uncertain income stream of alternative jobs, wage
disparities notwithstanding. That conviction does not readily evap-

orate, even with the loss of his job; the uncertain Prospect of gain

work elsewhere reinforces the hope that he will be rehired at his
eld job. It is not surprising, then, that prolonged unemployment
exists in those geographic areas suffering & pronounced sag, if not
chllapse, of general labor demand. An employer interviewed in the

course of this research explained the force behind the “social barrier”
to adjustment operating in such areas:
Look at it this way: Most workers are apprehensive about changing an ew-

T ——

ployer, or even taking on a new job with an old employer. But now we expect
some men to make three or four major shifts simultaneously ; to shift to a new
job, to a new employer, to a new industry, and perhaps to a new community.
How many are willing to do that?

He was not optimistic that those who were confronted with such a
coincidence of adjustment demands would rise to the challenge, par-
ticularly in view of the self-doubts that displaced workers so often
develop about their basic abilities. Unfortunately the defeatism that
corrodes the moral and economic status of the unemployed in depressed
areas may not be fully reflected in existing uneraployment data, for
persons not looking for work (nor volunteering information as to
why this is the case) are excluded from the ranks of both the labor
force and the unemployed.

And finally, there is the “informational” barrier to adjustment. No
systematic collection of data on job vacancies has yet been undertaken
and much of the information available in employment offices may not
be reaching all unemployed persons searching for work.

s “adnit Basic Education,” hearings before the General Subcommittee on Labor and
the Seleet Subcommittee on Education of the House Committee on Education and Labor, on

H.R. 10143 and H.R. 10191, 87th Cong., 2d sess. (1962), pp. 9. 86,
17 “Manpower Utilization and Training,” hearings before the Subcommittee on Unem-

ployment and the Impact of Automation of the House Committee on Edueation and Labor,
on H.R. 7373, 87th Cong., 1st sess. (1961), p. 20.
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The discussion to this point has emphasized problems related to
the skill-upgrading requirement that automation involves. But it
should not be concluded that automation involves only the upgrading
of skills. Indeed, there is some evidence to support the contention
that the skill impact follows the contours found in the bimodal dis-
tribution of skills (B) in chart ITI.

CreaArt 111
{(a)
& ()
Iess Skill More Sk1ll

This prospect can serve to minimize the pessimism of those who fear
we cannot overcome the ability barriers alluded to above, for an in-
tensive investment in human capital is not required of those who will
be performing “diluted” job functions represented by the left hump
of distribution (B). But this impact creates immediate problems
for employees confronted with the gowngradin rather than the up-
grading of their work functions. Skilled artisans are likely to Ee
sensitive to transfers into such catchall job classifications as an “auto-
mation equipment handler.” If such adjustments involve not only
a loss of pay and status, but also a shift to a new employer, industry,
or labor market, the sources of resistance and discontent are self-
evident.

The more important issue, however, is not whether some jobs are
downgraded by automation but rather the relative incidence of the
upgrading and downgrading process. James R. Bright has concluded
that we have given excessive attention to the way automation may
u?grade skills.’® Skill dilution is, in his view, a function of the stage
of automation achieved ; he employs both logic and field study analysis
to support the contention that once a certain level of mechanization
has been achieved, less rather than much more operator skill is re-
quired. Employers, as well as employees, are prone to exaggerate

18 James R. Bright, “Does Automation Raise Skill Requirements?’ Harvard Business
Review, vol. 36, July-August 1958. Willlam A. Faunce, testifying on his field study of
eutomation In the auto industry, explained : “There is a higher proportion of skilled peoPle
because there are fewer people who are unskilled and semiskilled. ¢ ¢ ¢ for the machine
operators in this plant, there was no retraining program at all. They were simpl
transferred 1n, and the estimates of the workers themselves regarding how long it too
them to learn their job indicated that very little new skill was required, ¢ ¢ ¢ I am not
saying that there are no new skills called for, but rather that the number of jobs created
is small. “Impact of Automation on Employment,” ?. cit., pg. 326-327. Corrobative
evidence was provided by Malcolm L. Denise, vice president of labor relations, Ford Motor
Co. In introducing new technology in Ford plants, he indicated, on-the-job instruction
was ‘‘quite adequate in training our production workers to operate new equipment.”
¥ormal and detailed training programs were not often necessary for that purpose. Furtker,
he was not certain “‘generalized training programs' represented a fruitful solution to the
unemployment problem. He agreed that from time to time particular skilis—such as
diemakers to staff a new stamping plant—were difficult to locate, but recruiting such
talent from “far afield” was not often necessary. In analyzing the “really valuable
skills'’’ he explalned: “You are talking about somethlng that you do not pick up in
6 or 8 weeks.” “Impact of Automation on Finployment,” op. cit., pp. 530, 550, 551.
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their skill requirements, a dejusion that can involve an extravagant
overinvestment in manpower by the corporation. )

But, at the other extrems, it is not likely that the priority em loyers
ive to the educated job applicant reflects on]lg current fashion.
larence Long, professor of eccaomics at Johns Hopkins University,

for example, %as suggested that modern technology has probably in-
creased tﬁe productivity of the skilled or educated employee, while
werkin% adversely on tﬁe contributions of the less educated. Such

a hypothesis is illustrated in chart IV.
CHarr 1V
Y B
Marginal |’ B
Revemic
Prodvet

Bducation o 1 Letor Skill ——————3 Labor Force

Labor is arrayed on the X axis in terms of its educational attainment
where such attainment, we shall assume, is a function of skill, and
such skill a determinant of the marginal revenue product of labor, or
the increment of revenue the added employee generates for the com-
pany. Such labor productivity before automation is indicated by
the hypothetical product schedule AA, and that schedule, following
automation, is titled around fulerum X to productivity schedule BB.
Productivity of labor to the left of point X is reduced, while labor

roductivity to the right of X is increased. In Long’s view the heavy
incidence of unemployment for the less educated may be caused by
the downward swing in unskilled labor’s productivity schedule and
may be aggravated should eﬁalitarian wage policies narrow the differ-
ential of rates between workers who are more educated and less edu-
cated, more skilled and less skilled, mere productive and less produc-
tive2® Our concern here, however, is not with the possible causes of

1 Clarence D. Long, “An Overview of Postwar Labor Market Developments,” in “Studies
in Employment and Unemployment;’ proceedings of the 4th annual Social Security Con-
ference, Institute of Labor and Zadustrial 1ations, University of Michigan-Wayne
State Univers%vy. and Labor and Industrial Relations Center, Michigan State University
(Kala':nazoo: W, E, Ué)john Institute for Employment Research, July 1962), p. 42. (See
also, “A Theory of Creeping Unemployment and Labor Force Replacement,” a paper
presented Ly Professor Long before the Catholic-Economic Assoclation annual meeting,
on De~. 27, 1960, in St. Louis, Mo.).

» Pgau] Samuelson has su§gested that the negotiation by unions of tbe ‘standard rate”

for the job has contributed in some measure to the unemployment we have, for the stand-
ardization of wageti)ayments cannot always be reconciled with the factlktlimt eoplf are
v n these terms

“unequal as productive instruments.” He conceded, however, that to ta

was to open a “Pandora’s box.” “Impact of Automation on Employment,” op. eit., p. 132.
The hostile reception afforded Long’s paper by labor and union economists, epartment of
enllls)loyment personnel, and social workers attending the soclal security conference at
w

ch it was given 18 a case In point.
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labor displacement, but with whether that fulcrum might actually
operate at, say, point Y or, alternatively, at dpoinl: Z. In other words,
are more workers upgraded than downgraded ?

There are some persuasive arguments for giving much more weight
to the engineering analysis offered by Bright than to the more numerous
lyrical projections of skill requirements that too frequently rest on mere
assertion alone. Modern automation challenges almost every skill
that the human agent offers to the production process. Those human
capacities—including such senses as touch, sight, smell, hearing, the
facility for calculating, rememberini, learning, the capacity to exer-
cise discretion—are attributes now challenged by the astonishing ca-
gacitles of new mechanisms. The integration of information and pro-

uction technology represents the essence of this innovation, a process
that draws attention to the limitations of the human agent, now more
than ever dismissed as the badly designed single-purpose machine tool.
Machines have been taught to oil themselves, to adjust their worn
Barts, to replace their own cutting edges, to preserve through feed-

ack mechanisms a uniformity and quality of product hitherto un-
known to mass production. But more than this, automated machines
are conversing with each other both to adjust the pace of production
and to vary the product mix in the light of the inventory and other
market data s%e:dily digested by computers. The skill impact is
suggested by labor’s designation of its new job: “Now we’re the taby-
sitters for machines.”

There is a possibility, too, that we may exaggerate the skill upgrading
involved in the steady growth in the Froportions of indirect labor to
direct labor. The rapid expansion of computer technology promises
substantial economies in the use of clerical, supervisory, and even
midd’s-management personnel. While our analysis is arbitrarily by-
passing the reduction of job opportunities that automation may in-
volve, its quantitative effects are relevant to the skill issue. To take
a hypothetical case, let us say that the distribution between the un-
gkilled and the skilled labor force for a firm is 70 and 30, respectively,
for the total of 100 employees. Following automation let us assume
that the radio is reversed to 3 to 7, now favoring the skilled employee,
but with only 10 workers emploied. Certainly the skill level within
the firm has been increased, but the upgrading of job requirements for
7 employees must be set against the displacement of 67 unskilled work-
ers and 23 skilled employees. The Bureau of Labor Statistics studies
of office automation indicates that the application of computers in
offices does involve an upgrading of the skill level of office personnel,
but that upgrading is achieved more by the less extensive use of un-
skilled than by any numerically significant increase in skilled workers

employed to program and operate the computers.”
ere is some possibility that 2 distorted vll’ew of skill requirements

* can develop from the recruitment efforts of defense and aerospace

industries for college graduates. Where cost-plus contracts are oper-
ative, the marginal revenue product or demand for such labor is not
only above, but also rises more rapidly than, the marginal cost for
such labor. Riding up these schedules need not jeopardize the corape-
titive position of any one firm so long as it does not get “out of line”

n «Adjustments to the Introduction of Office Automation,” U.S. Depariment of Labor,
Bull. No. 1276 (May 1960), pp. 30-37. No date.
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in making that advance, and so long as the urgency given to the de-
livery of hardware is not subject to precise or binding budget con-
straints. Such arrangements reflect, of course, genuine scarcities of
technical manpower skills arising because of the “crash” character
of many aerospace projects.

In markets where demand shifts are more intensive than supply
shifts, equilibrium is obtained by risinge‘s)ric@. One suspects, how-
ever, that the salary adjustments offered en ineering personnel al-

ready in the industry have not risen sufliciently to provide that equi-

librium. But market pressures are not to be denied, and the-excess

of demand over supply at existing prices is manifest in the intense
competition for engineering talent between firms. Such competition
gives an upward lift to the salary structure not otherwise allowed by
salary policies for labor within the firm. Substantial pay .ncreases
follow the promotions given those willing to shift from company to
company. Firms intent on preserving existing levels of manpower
must undertake a heavy recruitment effort to obtain new workers, for
in this way they can fill the vacancies inevitably arising when t eir
own employees respond to the attractions of employment offered by

h N '° .
other firms. From the macroview, however, the energy expended in __.

such recruitment does more to influence the present location of such
talent than to increase its present overall snpply. The upgrading of
rewards for such skills does, of course, serve its genuine economic
function in encouraging the expansion of the longrun supply, but

equilibrating the market in the short run by advertising and turnover

may not only be a rather poor device, considering the isruption this | -

involves for production, but also creates the impression that massive
armies of technical talent could be absorbed in the industry today.

There may be, too, some misallocation of high-leve! talent within
the industry, particularly when the collection of an imposing inven-
tory of max'llpower skills is an important consideration in awarding
contracts, There is also the possibility that the chances of receiving
a contract are improved if it can be demonstrated that such talent is
not being fully utilized.

Further, there is a danger of describing the overall scarcity of cre-
ative engineering talent in terms of technical facilities that have yet
to be created or perhaps even conceived. We must distinguish actual
present and future needs from the conjecture that hypotﬁt‘:tical tech-
nical talent—if it existed—would create h{lpothetical innovations that
would require for their operation a hypothetical army of technicians.

These considerations, while in no sense exhaustive, give credence to
the Bright hypothesis. Automation can surely invelve both the job
enrichment and the job dilution of demand and require both upward
and downward adjustments of labor supply. Until further quantita-
tive information is available on the skillex required by industry, we
should be willing to entertain at least the possibility that the fulcrum
for automation’s skill impact is closer to Z (in chart IV) than either
)g (])31°BY. The productivity impact may follow schedule B’B’ instead
o .

Because of the profound impact automation has on manpower, the
Institute of Industrial Relations of the University of California, Los
Angeles, has embarked upon a field study of manpower changes in-
duced by technical change, a field study of actual manpower problems
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3 ~ and policies of individuel firms undertaking technological changes of

4 : any kind. Twentﬁ'-ﬁve firms in the southern California ares have 3
cooperated with this institute project to review the changes under- i

taken and their implications for their own work force. These firms
represent a wide range of industries, including the food processing, ;
electronics, banking, motion picture, publishing, shipping, transpor- 4
tation, automotive, chemical processing, manufacturing, food and r;ﬁ 3
distribution, and aerospace industries. Information has been collec
; covering & wide range of issues, including the inducements for labor-
: saving innovation, labor problems involved with the change in pro- ¢
duction methods, warning systems and other collaborative procedures 2
found useful in introducing change, and the various rewards, antici-
Eated and unanticipated, arising from new production methods. Data
ave also been collected on the .mpact of change upon total employ-
ment, and on the details of relocation and retraining programs wit
particular emphasis on the characteristics of labor upgraded and re-
Jocated. 'The generous investment of time given this project by senior
rate officials and personnel directors in the frontline of change at-
tests to tha significance attached to analysis of the manpower 1ssue.
While the survey is broad in scope and is still in its early stages, the in-
- formation gathered to this date provides several promising clues on the E
A impact of change on job design. Even the process of data gathering 4
has proved instructive, for it has 1pointed ug the problem of isolating 2
the manpower impact of technical change from other concurrent eco-
nomic influences, such £s swings in the level of product demand. It has
revealed, too, the complexities involved in efforts to “lay your bare ;.
hands” on the skill issue. One suspects that the “factual desert” re- ' o
rding the impact of technology on job design reflects neither the

1g:si ifcance of the issue nor the indifference of students to it, but the
illusive nature of skill itself.

Firms cooperating with this venture had an advantage in manpower
lanning not available to all firms; they were located in growth in-
ustries or in a growth area and were thus able to absorb the displace-

ment caused by engineered economies in unit labor requirements
through the employment required to support additional production.
In only one firm were substantial layoffs reported, but this firm oper- )
; ated within an industry that had bought out union resistance to auto- ,
: . ' mation, an industry making payments to the union stabilization fund
to cushion employees from such displacement. The absence of lay- ‘
E offs was so uniformly reported that it seemed difficult to reconcile with
3 ; - the current concern over unemployment.
4 : Several procedures were found useful in minimizing necessary
| . manpower adjustments where the output increases alluded to above
. I were not sufficient to absorb displaced labor. First, the average lead-
! time in introducing change was approximately 115 years; firms relied
; - heavily on the “A. & P.” ( attrition and pregnancy) solution to reduce
! manpower needs in that interval. Second, changes were introduced,
~ where possible, during an upswing in the cycle of economic activity.
* Third, changes that affected only 2 portion of corporate operations
gave the firm the opportunity to relocate surplus labor in unaffected
areas. Contractual commitments promising no reductions in force
were more the exceptions than the rule, although it was made clear,
through the plant newspaper, bulletin-board announcements, special
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meetings, and newsletters, that every effort would be made to preserve,
the job and income levels of present employees. In almost every case.
collaboration with the union and workers proved effective in mnumiz-. -~
ing formal resistance to change. One company that had agreed con-
tractually not to reduce its labor force because of technological im-
provements conceded that hiring now involved a much more judicial
scrutiny of new job applicants and company manpower needs. The
obligations created for the compan when new workers had worked,
beyond the 3-month period to be eligible for such security were not.
taken casually. This same company reported a blacklog of technical
changes in the blueprint stage; their introduction was being phased
to pace the anticipated attrition of its labor force, an attrition that,
ironically, appeared to be dampened because of the company’s en-
lightened manpower policies. The determined efforts of coopw
companies to preserve the job rlﬁhts of existing employees sulgk )
however, that any adverse employment effects were more likely to
£all upon the young worker seeking his first job.? .

The §ap between existing and required labor skills hypothesized 1n
charts I, II, and III ap;l)ears, rather tenuous in the light of collected
ovidence. There was little evidence that substantial numbers of highly
skilled personnel would be absorbed, if available, because of unmet "
manpower needs in automated sections of the plant. Certainly there.
was k:o evidence of new technology idled because of manpower bottle-
nec

Only one firm spoke of the problem of securing labor sufficiently
competent to assure the smooth running of automated equipment. In

planning for the change in production method, it appeared that as
much attention was given to manpower as to technical requirements
involved. Retraining programs were underiaken well in advance.
of changes, staffed by company personnel with experience or briefing
on the mechanisms, or by the staff of the computer manufacturer,
Tests were employed to determine employees most suitable for the.
retraining programs. However, companies wers not generally
swamped with applicants eager to E:rtlclpate in retraining programs.
Some employees were reported to apprehensive about their capac-
ity to score well on the tests and about their ability to holddown
the new job. What seemed more important, they worried about the.
reliability of the new mechanism and their job status should the new
operation prove unworkable. A broad variation in time, ranging from
2 hours to 4 years, was reported in this retraining effort. Most pro-.
grams were conducted on the job. For those who did not complete
such retraining programs, physiological deficiencies such as lack of
mechanical or motor coordi.ation, or lack of depth perception.
peared more important than the lack of ability to comprehen(i
tasks related to the new job.

_Baut if the inability to locate skilled labor did not appear as a bar-
rier, either to the introduction of the new method or to its subsequent v
operation, were not the “deficiencies” of labor, including the burden
of wage costs, considerations that encouraged the introduction of
change? Surprisingly, wage levels were not assigned a central role ~

a
e

s Testifying on the incidence of unempioyment, Abraham Ribicoff indicated that of
5 million unemployed, about one-third vsere under 22 years of age, and one-half of those.
had not held a job eince leaving school. “Manpower Problems,” op. cit., p. 105.
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in the testimony regarding the impulse for automatiori, althougk: ref-
erence was made to the problem of labor turnover, particularly by
firms using computers to reduce reliance on the services of unmarried
girls who made up a substantial part of their clerical staff. When,
at an American assembly conference, a corporate official described how
such labor turnover encouraged his firm to pioneer in the development
of automated equipment, a labor economist asked why the company
had not experimented instead with wage increases to determine if
this would reduce the turnover. The economist reversed the usual
capital substitution argument by suggesting the possibility that, in
such a situation, if wage policies justified automation it was not be-
cause wages were t0o high, but because wages might be too low.

There was no evidence of general and persistent manpower scarci-
ties, but evidence was provided on the efforts of workers to obtain
jobs. One personnel officer pointed to a stack of applications many
times greater than the anticipated employment expansion, applica-
tions made as a result of the decision to “confide” to existing employees
that employment might expand in the near future. He descriEed the
skill level of the applicants in this way: “I never have seen so many
gas station attendants in my life.”

Apart from the cost related to labor turnover, there was some evi-
dence to suggest that labor may have been a neutral or passive element
in the decision to change production methods. Stress was %iven to
the role of intensified competition, domestic and international, actual
or impending. In some cases it was clear that the decision to auto-
mate was not made by comparing the marginal productivities and
costs of capital and of labor, but rather by comparing the marginal
productivities and costs of existing capital with those of a new tech-
nology soon to be adopted by competitors. Some respondents indi-
cated they had no choice but to automate. While the advantages of
automating were not altogether clear before the fact, there seemed
little doubt in their minds about the risks of not automating.

Beyond this, the random nature of forces that encouraged new pro-
duction methods was indicated by one respondent who described the
revolution in technology that followed the hiring of two Harvard
Business School graduates. Companﬁv operations had been profitable
even though technology had been unchanged for 20 years, but the new
employees labored with uncontained energy to introduce innovations
in production methods that were (s)rovmg highly successful. In
another case, an industrial engineer described the radical production
change he had pioneered as simply a “routine” function; it was his
job to exercise an unrelenting curiosity about ways to improve the

efficiency of every job.

The pressure didn’t come from the top. In fact, it worked the other way.
My biggest job was to sell the idea, to prove the equipment would pay for itself

in 3 years.

These considerations do not, of course, allow the conclusion that
wage costs and manpower problems were irrelevant to the decision to
alter the capital structure or capital-labor inputs, even though wage
costs and manpower problems were not identified as the immediate
or prime causes for change. ) _

The companies were generally successful in preserving wage stand-
ards for relocated labor even if the skill requirements of their new
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jobs were not sustained. It is this process that unions have labeled
as “horizontal downgrading.” There was evidence that the jobs in-
volvmf the use of automated equipment dvew upon a different order
of skill than many conventional functions, frequently giving priority
to attentiveness, concentration, and accuracy, while reducing the
arduous elements of the job. Grievances reflected the contention that
income increases did not match the worker’s enhanced stream of out-
put. Seniority disputes were common when new work iroups were
carved out of old units. One company official described their difficui-
ties as a classic example of what not todo: :

Before the precise nature of the change had been specified and the manpower 3§

requirements detailed, foremen had sought to placate apxious workers by making

informal assurances to them, Most employees considered these as firm commit-
ments by the company, and the results proved explosive when the company
thought to bave been made. It

found it could not deliver on all the “promises”
required the authority of the international to restore order within the local, and
between factions within the work

to assist the company in mediating the disputes
force bitterly competing for job interests.
nt to stress that these innovations -

The respondents were not relucta
often involved job simplification; whilo there was added responsi-
bility attached to some jobs in the sense that labor operated with in-

tricate equipment, worker anxieties reflected the initial adjustment
problems. When the rhythms of the new industrial operation were
established, they felt workers were much more content with the new
rather than the old production methods. One respondent described
the demise of an old craftsman whose function was fo mix the ingre- |
dients for the industrial product, an intuitive skill with a long and :
noble tradition. That function had been taken over by instrumen-
tation, providing a sharp increase in the quality and uniformity of the

product. . .
On the matter of education, one official humorously described his

company as “nuts on the subject,” adding that he had just returned

from Stanford where he had attended an executive session involvin
the use of computers in corporate decisionmaking. He explain
that education served as a standard in recruiting labor at all levels of
the company operation :
h o If we needed 3 men, we would review, shall we say, the current 20 applications

on hand, and if everything else was equal, pick the 3 with the most education.
;. If we needed more men, we would just keep digging deeper and deeper into

the barrel.
E This analysis sug; why correlations between education and em-
% ployment should be interpreted cautiously. Unless we can be certain
; that the quality of the 20 job applicants determined whether more
, than 3 would be hired, it is possible that education ma determine the
: incidence of employment and not its cause. Certainly education or
4 even skill should not be treated as the single, independent, and sufficient -
determinant of the “employability” of all labor. A
The emphasis on education was obvious in all field studies with one v’ E
exception. One corporate official explained that recently graduated
high school students were poor can idates for their apprenticeship :
program. |

Now we look for the high school graduate who has been pushing a broom for
a year or 50; perhaps a fellow who is married and with a child. He sees the

’ world pretty clearly from the end of & broom.
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¢ . e
; 7 This sampling of collected testimony is in no sense definitive, but 4
is offered to illustrate some of the dimensions of the manpower prob- 4
lems we face even in expanding labor markets. The absence of rc- 3
: ported manpower bottlenecks in the automated areas of company oper-
4 ations ref)resents a sobering consideration when skill upgrading 1s so
; fre(txglt y identified with the automation process. Needless to say,
: the benefits of automation that involve increased leisure and improved
4 living standards can set in motion new activities with their own sep- g
5 arate mix of manpower and skill rejuirements. Such activities have E
4 . not been the focal point for thisstudy. 3
3 < This analysis suggests, too, that the complete solution to structural 3
3 unemployment is not likely to be realized by measures that would up-
3 grade labor skills. The nature of unemployment is sufficiently severe g
tc require bold and expanded pressures on both the supply and the 4
4 demand side of the market. ﬂ;bor relocation and skill)lpupgrading
may well be a vital necessary step for labor reabsorption, but it is Y
hardly a sufficient step. The bromide offered in the 1920’s by Foster "
4 & Catchings may have some relevance to the structural employment i
problem of our decade: “A. willing buyer doesn’t have to wait long; 4
3 N 8 willing seller may have to wait forever.” Unless skill upgrading A
: programs ar:feneral, they ma]y do more to redistribute the incidence E:
- than to remedy the cause of Iabor displacement; they may draw a
3 tighter line around those willing sellers of labor service who have: B
already been waiting some time for a job. 3
‘o3 P
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Relations, Los Angeles, Additional copies may be obtained for 20c each.
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46. Union Growth sud Stcuctural Cycles, by Irvitig Bernstein (1955)
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Shepherd (1556)

61. State Public Utility Laws and Mediation, by Irviag Bernstein (195°)

62. The Mediation of Jurisdictional Disputes, by Benjamin Aaron (1956)
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67. Some Procedural Problers in Arbitration, by Benjamin Aaron (1957)

68. Leadership: A Frame of Re‘crence, by Robert Tannenbaum and Fred Massarik (1958)

69. How to Choose a Leadership Pattern, by Robert Tannenbaum and Wazren H. Schmidt (1938)
70. The Poluics of the West Coast Tcamsters and Truckers. by Irving Bernstein (1958)

7i. Amending *he Taft-Hartley Act: A Decade of Prustration, by Benjamin Aaron (1933)

92. The Impact: of National Security Expenditure upon the Stability aad Crowth of the Americ
¥conomy. by George H, Hildebrand and Norman V. Breckner (1958) il

73. The Economic Effects of Unionism, by George H, Hildebrand (1958)
74. Unions and Civil Liberties: Clains vs. Performance, by Benjamin Aaron (1953)

(Continued on back cover)
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