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DRAFT

_ECONOMIC CRITERIA FOR ETDUCATION AND TRAINING
R.S. Eckaus *

The economic aspepts of education are conventionally not sepa-—
rated from its other features. This reflects wisdom, on the one hand,lfor
all the social characteristics of education are closely bound together. On_
the other hand it may reflect despair at extricating the seemingly ingxtri—
cable personal, sociological and political elements from the economic. Yet
the current surge of enthusiasm for education'rests to a considerable de-—
gree on presumptions of its economic benefits. The recent attcmpts to mea-
sure "human capital" and the rate of return on it are efforts to oxplore
the basis for these prpsumptions and, in this way, to establish cconomic
criteria for education. In this paper I will criticize thc usc of rate of
return criteria for cducation and suggest an alternative approach.

Criteria, if they deserve the name, must serve to discriminate
among the alternative policics which arc faced. In the ficld of cducation,
economic cr;teria must help to decide how much of what kind of cducation is
to be given. "Morc" or "less" arc unacceptablc as "critoria' as they are
uscless to the oducatipnal plénner or budget makecr who must decidoc on cnroll-
ments and expenditures.

Investigation of the cconomic aspcects of cducation does not dej’
mean its other aspects but should, in fact, help to put them:in a ¢lcarerilight,
It is an attompt to roemove some Qf the mystique from a scctor which alrcady
absorbs'spbstantial resources and to which it is widely urgcd morc recsources
should go., In such an analysis it is neccssary first of all to have a clear
undorstandipg of the spocial cconomic charactcristics of education and odu~

catod labor. That will be the objective of Scetion I, The conclusions of

* The author is indcbted to the Rockefeller Foundation for assistance in
the rescarch upon which this papcr is bascd.



Section I will be uscd in Séction II to cvaluatc the working of the "prico
systom” in cducation and critoria for cducation based on it. In Scction
III an altcrnative approach to the formulation of criteria fo; cducation
is proposcd and somc illustrative ocmpirical rcsults presented. Scction
IV will discuss b;iofly the application of this approach to cducation and

manpower planning.

I. Tho Spccial Economic Characteristics of Education

To orgonize the analysis it is uscful to distinguish the demand
and supply influcnccs for training and cducation and thosp for trained and
educated labor and to trace the interconnccting rclations. Educated labor
is a durable productive factor and cducation is the processing which adds
qualitios to that factor. Education may be thought of as analogous to the
investment proccss which "develops" natural rosources. ' This, briefly, is
the rationalc for the treatment of cducated labpr as a capital stock and of
cducation as a capital goods produc;ng industry. There arc important and
essential rclations between the two. However just as the construction indu-
stry is not confused with a hydroclectric installation, the cconomics of
the "education industry" shou;d not be taken as identical to tho cconomics
of educated and trained labor.

Traincd and educated labor has unique characteristics as a pro-
ductive factor but also somec features in common with othcr‘faotors which can
cortainly be substituted for it over a wide range of tasks. It is not ncces-—
sary to cataloguc its featurcs hpro but somec of those, rclated to cducation
and training, can bc oxamplifiecd.

Labor is a particularly flexiblc rcsource whosc "prdoossing” via
cducation docs not nccessarily rcducce the scope of its application while im-
proving thec quality of its performance in spcecific linces. Yot, like machincs
and natural resourcecs, cducation and skills can be made obsolete by new do-
velopments in cducation and tochnolog&. This is, in fact, onc meaning of

"tochnological uncmployment". Though, perhaps, more significant for "lower"
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rather than "higher" lovels of cducatioﬁ and training, it can happen 1o
M.D.'s and engincers as well as handloom weavers. The differonce betweon
"vocational' and "general" cducation is, in part, a distinction with re-
spect to the sfeoificity of tho training and, thercfore, its susceptibility -
to technological obsolescenccee.

The domand for training and cducation as oapital crecation is
derived from the demand for traincd and cducatcd labor. Onc aspoct of this
capital c:eation by education is its funcfion as a scarching and sclection
proccdurc. As in the development of natural rosources, it is impossible to
know fully the potentialities of jhe "basic resource” until it has been
through the "improvement process'". This explora®ion 2nd screoning function
of education scoms to have a diffcrent character at diffcrent levels and for
different typcs of cducation and is undoubtedly rclated to the cultural set-
~ting of the cducational proccss and to social, occupational and gcographic
mobility.

Both geneoral cducation and vocationgl cducation, howevecr, arc
much, much morc than preparation for production. The motives for "supply-
ing" and "demanding" odupation arc only partly related to its charactoristics
as an investment process, It is a mislpading and narrow viow of the role of
cducation in society to think otherwisc,

If cducation is not just an invostment good, then it is also a
consumption good";. but it is of a spccial kind. Though cconcaists tradi-
tionally do not inquirc into the origins of the consumcrs'® pattorns éf tastsz,
but take them for what they arc, manifesting themselves through the character
of the reactions tp price and income changes, it is important to pursue this
case some distance, - Unqoubtedly some education is obtaincd just like pcople
buy, say, an automobile., They enjoy what they have over a period of time
both fo; itself and for its social characteristics as a status symbol, for
example., The "consumer satisfactions" are found in bpth goncral or liberal
education and in specialized and vocational education.

Education is also a mcans of achieving social mobility, cven apgrt

from and indcpendcntly of, the cconomic mobility it may conlcer. Social mobi-
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lity, moreover, is of general, public as well as individual and private
significance in a society committed to the enhancement of individual oppor—
tunity. Thus, another feature of education both as a consumption item and

‘

) 1
an investment good, is its "public® ¢z "collzctive consumption" good aspects .

[t

The distinguishing feature of ‘hes> goods is that they are enjoyed "in com-~

mon in the sense that cach individv2i’s consumption of such a good legds to
no subtraction from any other individucl's consumption of that good"z. Though
this may not characterize all of the consumption aspects of education, it is
certainly true of somz of thsm. It i35 also true of some part of that educa-
tion which is primaril, for improvirg productive capacity. It characterizes
the "production of knowledge" vin the resesrch which is based on an education
al system. On the other hand, since Lliuschking regilres scarce resources, the
conveying of knowledge is not conpicinly the production of a collective con—
sumption good, but some o the benofits of education in improved citizenship
and society do have that aspect., Th. morc tolerant society and more 9ffec-
tive democracy which, hopefully, flo~ from oducation are public goods. It

is also true of that part of education which does not make use of resources
specifically for the puwrpose cf tsaching but goes on constantly and unéon—
sciously in the round of sccizl intsrcoursc. The quality and amount of this
type of education depends, in turn, =t least in some degree on the type of
education which doss absonl rosiircen.

Though the concepts of zn investment demand and a consumption
demand for education can be w.ztingviched, the two aspccts arc tied closely
together by an esseniial feolure oi education and labowr: tho pervasive ef-
fects of all types of education on the qualities of & worker. This means
that much of that education vhose criginel motive was "consumpfion" either
public or private, is going o nave some effect on work performance, In

spite of specialization there must be a wid. range of jobs in which it is

1. These have becn pointed out by e number of persons. See Richard A. Mus—

. 8rave, The Theory of Public Finencc. New York 1959, pp. 11-12,

2o P.A. Samuelson, "The Purc Theory of Publin Erponditure.” Review of Econo-
mios and Statistics, XXXVI, 1954, p. 387.
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impossible to divide and use sepa;ately the qualities of a man. In these
occupations, whatever he is doing, all the qualities of the worker will in
some measurc affoct his job performance. Many of the justifications of a
"liberal" education, interestingly enough, are based 0p~ﬁhis points that it
is, indirectly, the broadest type of vocational training. Lo posxstigi of &
return to consumption education, does not, howover, imply that all education
is the creation of human capitals when the retura is realizpd, i% 1s on capi-
tals when it is not, there is only a consumption good therc,

The inalicnability of labor ié another characicristic which makes
the market for trained and educated labor profoundly different from other fac—
tor parkets; and, in turn, creatcs special features in the demand for cduca-—
tion., The law prohibits, except in cortain professional sports in +the United
States, a man from sel;ing permanent title to himself or his services or any—
one else from doing so. Thesc restrictions on labor are found only occasional
ly with respect to land in some countries.

Becdause of inalienability of labor each individual must nccessa-
rily stand as an individual propriejor with respect to his own labor servi-
ces and investment in his cducation. The convention may also be appropriate
that, below the age of "reason" or "consent", parents act as the proprictors
in investing ip the cducation of their offspring, with an identity of ulti-
mate interests. As in proprietorships of other jypes, business fortunecs
and personal intercsts arc inscparably connected. But especially in cduca-
tion economic goals are inextricably bound together with ambitiong which
may be only indirectly and loosely associated with economic goals. The prac—
tical difficulties of an optimal policy of investmenf in eduoatiop are mag-—
nified by the "small proprietorship" character of the "investors'", Long
time horizons, uncertainty‘and a high personal rate of time discount are
essential features of this decision with no possibilities fog the individual

or family of effectively spreading or insuring against risksl; Uncertéinty

l. These factors help account for the limited use of loan programs for under—
graduate college cducation. At the professional levéls where knowledge

is grecater and payoff more ccrtain there scems to be greater use of edu~
cational loans.
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as 1o individual development, though a fundamental characteristic, can be
offset by sponsorship of largegroups. Hence there is an externality in the
reduction of risk by large scale investment in this sector which cannot be
captured through individual decisions. This is, in part, the justification
for government sponscrship of education1.

Hirers of labor, in turn, are concerned with the flow of labor
services with the particular qualities created by education and training.
Since they cannot be owners of the labor iitself, they face different pro-
blems in contemplating educational "investment" as compared to investment
in physical plant and equipment. In effect, inalienability of labor intro-~
duces an additional element of risk which is not present in other types of
investment of the loss of expected benefits., It would be unwarranted, how-
ever, to claim that this forecloses all labor education and training by
firms. All that is necessary to Justify such training, as with other types
of invcstment; is an expected profit cn a necessarily chancy undertaking.

In turning to the “"supply" of education, this paper will not
attempt to examine the technology of the 'production" of education. One can
say that, as compared to other types of investment activity, there has been
relatively little systematic economic analysis of this production but there
is a new wave of interest wiich will undoubtedly'locad to more knowledge of
this s3ctor,

The difficulties in evaluating the quantity and quality of the
educatiénal product arc a major source of obscurity in analysing education
as a production process. The effects arc so varied and the standards so con-
troversial for so much of education that comparison is difficult. Tests of
short run proficiency are often judged not to be adecouate; tests of long run
effects create problems of valuat;on, Even where the objectives are as 1li-

4

mited and well defined as in the field of vocational education the evaluation

1. This is the rationale first given by P.N. Rosenstein-Rodan for a "big
push" in order to reduce risks and thereby stiuulate mozo'invesinent than
would otherwise occur and thus accelerate econcmic deveiopment. Sce P.N.
Rosenstein-Rodan, "Problems of Industrialization of Eastern and South-
eastern Burope", Economic Journal, 1943.
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of alternative techniques is admittedly at a rudimentary stage.

These problems of evaluating the "product" at each educational
level make identification and scparation of the contribuiion of ecach stage
quite difficult. Therc dces not appear to be only onc possible pattern of
educational progression; different combinaticns of "processing" at each
stage appear to bec ablc to yield similar "products".

These latter technical characteristics of invostmon£ in cducation
as well as the other market characteristics cited above may help provide
the rationale for the overwhelming significance of the rolc of government
as the supplicr in this sector. However, whatever the reasons, the facts can-
not be denied. Both dircctly, by provision of public education in various
forms, and irdircectly, as, for cxample, by the grant of fiscal privileges,
government has the decisive role. This, in turn, as will be shown, has
special significance for the supply of cducated labor.

There is an analogy betweoen investment in physical cabital and
investment in cducation but therc arc also spcecial features to education
and educatcd labor whioh xestrict its application. The implication of these
special features for the use of market criteria for cducation must now be

exaninecd,

II. The criteria of the price system: the measurement of human capital and
its rate of return. '

One of the first impulses of an.cconomist who wants to dotcrmine.-the
economic significance of a factor is to look at its price and total value and,
if it is a capital factor, its ratc of return. Thesc aspects are also ‘the
first apparcnt basis for developing a "policy" for the factor, to encourage or
1limit its development. Much of the current as well as the older rescarch in
this ficld has followed this line. The recent work of Prof. T.W. Schultz
Rudolph Blitz and others on the "human capital" created by cducation is in

this some vein 1. Other than as a curiosum, the value of human capital is

1. T.W. Schultz, "Capital Formation By Education", Journal of Political
Economy, vol.48, Dec. 1960, pp. 571-583; Rudolph C. Blitz,
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interesting because it can be used to compute rates of return and as a
means for imputing to the various factors their economic contributions.

Prices are essentially involved both in the estimation of the
human capita} created by education and in the estimation of the rate of
return on it. These prices, however, to be uscful in making estimates
which can serve as a basis for policy decisions on the allocation of ro-
sources, must reflect the relative scarcities of the factors involved.

To be sure, the rcflection is always distorted to some degree by the im-
perfections which oxist in any markct and yet prices continuc to bc uscd.
One issue here is whethor therc are prices in the "markets" for cducation
and cducated iabor which can be used for valuing human capital and its
return. It will also be nccessary to'ask whether thesc prices have been
applied to thec appropriatc quantitics.

In the cstimation of human capital the major part of the "in-
vestment" costs arc conventionally taken to be the expenditurecs by govern—
ment on education. This is also the proccdurc adopted in valging the output
of these government scrvices for the national income accounts. Yct what may
be an acceptable procedurc for the‘lattcr turpose can hardly bo justified
as a basis for rcsource allocation. By no stretch of the imagination can
the cost of the "supply" of odpcation be generally presumed to reflect real
rclative scarcitics of factors. It is not true of public cducation and most
private schools can hardly be taken to be the profit meximizers in a compe-
titive industry which are called for by the customary osti@aﬁion procedurc.
Profits of any kind are even oxplicitly rulcd out in the U,S. if private
sdhools are to rcceive fiscal advantages. Philanthropic support of ﬁri-
véte institutions has an effect similar to that of government sponsorship
in making actual costs different from the prices which should be uscd to
cstimate educational investment.

Substantial gmounts of specially vocational cducation are, of
coursec, supplied by private tradc schools and businesses, including appren~
ticeship programs, sometimcs with union participation. The private trade

school tuition may very well accuratcly roflect costs and be a firm basis
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for rational calculations. Individuals also may somctimes "pay" for tho
cducation provided by business by accepting a lower wagce than thoy would
otherwisc domand and reccive. However, therc is no rcascn to supposc that
the relative benefits of the cducation to the firm and the workoer can al-
ways be positively idontified and allocatcd. The limitations on appro-
priability discusscd above offcctively fore-stall this on the cmployer's
sidec. The limitcd transferability of specialized t;aining is a barrier

to the full appropriation by labor of such benefits. Thus, it cannot be
assumed with respect to this type of education either that the "costs" of
the training arc rcliable guides to real social costs.

' The distorting effects in the supply of cducation of prices and
costs which do not'reflect recal rclative scarcitics carry over into the de~
mand for cducation. It is diffiéult cven to identify an cffective price
for education to which the individual studont and his family may be considcexr
ed to be responding. Cortainly the taxcs rcquired to support cducational
systens arc scldom, if cver, conccived of as prices of cducation nor would
a rational man so consider them since thoy are paymonts fixed irrcspective
of the "amount" of cducation taken by a houschold. The amount rocognized
as a price is, therocforc, zcro for ciemcntary and sccondary cducation and
the college tuition which may bc paid has in most casces little to do with
any‘costs.

The fiction of consumers rcsponding freely to marketlpricos is
in. any ¢aso a particularly distortcd view of cducational rcality. At the
lower levels, cducation is compulsory in most countries in the sonse that,
if it is madec avai;able by a government agoncy, children arc rcquired to
attend the schools. loreover, as has beon pointed out beforc, in a discus-
sion of thec use of national incomc cstimatcs as a measurc of welfarc, that
the conditions under which government scervices arc offercd proclude the use
of the costs of thosc services as an accurate mcasurcment of market profer=-

. . 1
ences or reclative factor scarcitics .

1. Francesco Fortc and James Buchanan, "The Evaluation of Public Services",

The Journal of Political Economy, Vol. LXIX, no. 2, April 1961, pp. 107-
121. |
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Apart from the valuation problems which arise in every cstimate
of ocapital stock and which are especially intractable with respect to govern
mont supplied cducation, there are difficulties in éstimating the opportu—’
nity costs of the labor inputs forcgone when thoy are occupicd in education.
These arise cssentially becausc of the inalienability of labor: the "raw ma~
terigl" of the education investment process is not purchased on the market.
Prof. Schultz mocts this problem by taking market values, i.c. wages, for
equivalent age groups as the appropriate prices of the labor inputs into
the educqtion process. There arc a number of possible objections to this
procedure. On the thecoretical level, market prices are, at bost, rcliable
indicatorg of rclative scarcities only for marginal changes in factor avail-
abilities. Thus, thc use of wages from cven the most competitive labor mar—
ket would not be valid for computing the opportunity costs of the major
shifts in labor allocation envisaged in Prof. Schultz's calculations. Morec-
over, if the intontion is to cstimate the opportunity cost to society, it
is also nccessary to take into account the different levels of saving which
will prevail, and vwhat might have becn done with the additional investment
if full employmcnt were maintained. If full cmployment were not assumeg to
be maintained, then there is oven less basis for the original prccedurec,
Prof. Schultz rccognizos that his mothod is a "partial equilibrium approach"

which does not take into account, mutatis mutandis, the altcrnative cffects

of a wholesale transfer of school-age workers into or out of the labor mar-
ket, Eowevér, he scems to claim that his ig only a partial cquilibrium
problem.

, » The intertwining of public and private,economic and non—économic,
consunption and investment motives in the giving and getting of education
implics that only a part of the expenditures on education copld, in any
case, be likengd to the process of creation of human capital. The attri-
bution by Prof. Schultz of all education to this process is unwarranted.

Can it really bec claimed, for example, that training for production is the
only motivation for cducation to literacy? Or, putting asidc the arbitrary

convontion which cxcludecs houscewives scervices from the national income, is
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it clear in most socictics, including the U.S. that at all levels the cdu-
cation of womon makes the samc contribution to national output as that of
men?

Different types of formal cducation may have scparatc products
with "consumption'" and "investment" propertios but thesc may also be joint
products. Ccrtainly not all thesc educational cxpenses can be attributed
to capital formation.

On the other hand, that part of cducation not given in formal
schooling but which contributes to the crecation of productive gkills in le—~
bor should be censidercd as part of the stock of human capital. The:e are
no grounds for disrcgarding on—tho-~ job training and other types of voca-
tional education cven though it is not a part of recgular schooling, whoover
pays for it. The fact that such training is oftecn an external cconomy which
caninot be recaptured duc to the inalicnability of labor makes it ospecial-
ly difficult to wvalue. 'But such valuation difficultice are not confined
to vocational cducation. The prescnce of public good clemonts in gencral
cducation mcans that a market pricc for cducation cven if approximated
would not be one which would reliably indicate roal domand and supply in-
fluences.

The special ceconomic charactcristics of cducation which ob-
struct the estimation of human capital also crcate difficultics in the
cstimation of ratcs of roturn. Tho "extornalitics" of cducation mean
that even a compotitive system could npt be expected to generate priées
which reflect true relative scarcitics. There are, morcover, other ele-—
ments affocting rcelative wages which cbscurce the influcnce of education
so that nonc of the existing studics can claim to have isolated its parti-
cular marginal contribution. The distinction of returns to native ability,
for coxample, and thosc to education is particularly difficult becausc of
the sclection process in education which, on the whole, advancos and odu-

catecs those in tho systom with grecater talcent. It might be maintained
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that the distinction is not nccessary because thc question rcally is the
social roturn to investment in cducation and individual talcents arc part of
the resources available to socicty upon which the investment "processing"
takes placo., This is a logitimatc point of view but would nct warrant the
usc of ratos of roturn so computed as cvidence of thc profitability of

largo scalec additicnal programs where the talent pool was alrcady intonsive-
ly oxploited. This condition is not likely to bo binding soon however, in
nearly any country but therc arc still other problems in rate of recturn com -
putations.

It may be a morc serious objection to the rate of rcturn calcu-—
lations that an individual's cducation and incomec is likoly tp be correlated
with his fathor's wealth or income as well as with eac@ other. No attempt
has yct beon made to pull that cffect out of the data.

Finally, in isolating tho effccts of education there arc the
probloms which were discusscd by the nco-classical cconomists undor the
hoadlines of "non-comrpoting groups" and "compensating" and "non-compensa-—
ting" diffcrences in wages. It was woll-reccognized that the roquiroments of
a higher cducation in somo‘occupations led to "compensating'" differoncos in
wages to thosc occupations. But thorc arc also wage diffcrentials which
could not be explained in terms of the supply and demand for labor as if it
were an inanimatc producjivo factor with no job prefcrences ind?pondont of
simplovwage calculati ons. By mezing thesc distinctions ého-noé—classical
economists woerce roccognizing the permancnt "imperfections" which cparacterizo
the labor market and, thorefore, the rates of return to cducation.

The soriousncss of tho clements of over— and under— and unknown-—
ingly, crroncous cstimation of human capital and rates of return to cduca-
tion may be best apprcciated by considering thevdffect of some rcasonable
variations in the methodology of such estimajes. Cortainly substantial
changes in the magnitudes arc quite possibio. Supposc the argumcnts were
accepted that all cducation to literacy was for purposcs of citizenship and
only a proportion of women's cducation should boc opuntod as investmont o-

qual to the proportion of women in thc labor force. Or supposc the rate of
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return was calculatod on the oducation of the labor force in differont in-
dustries. Would thc low rato of rcturn on teachers' cducation be a signal
to stop educating tcachers? Considering tho consumption—-investment, joint
product character of much of education, what rate of roturn as currcently
computed would clecarly signal that there should bec "less"? A rcascnable
answer considering the uncertaintios and risks involvpd might bo as low,
say, as 2—3%, which is far below any curront estimate, The practical con-
scquences of the caloulations of human capital and.its rate of rcturn
Judged in this way sccm to lcad to "more" cducation. But, how much and

what kind?

IIT. An Alternative Approachs Computing Bducational Reguircmonts

The oxistence of rcal economic requirements for cducation and
training is not contradicted by the presence of various obstaclecs to the
usc of markoﬁ values in moasuring the amount of productive oducation and the
return on it. An alﬁcrnative approach is to attempt to cstimate these ro-
quircmonts directly. It will be scon that this approach can producc the
kind of information necded for cducational policy of "how much" and "what
kind" of additional cducation is required for growth. It is not a novel
approachs in one form or another it has and is being widely usodl. Tho
example given pere can be considered as a more detailed calculation with
wider coverage. It makes explicit the type of dgta which is uscd and what
would be necessary to improve the empirical base. As a by-product, more—
over, it would provide the necessary basis for calculating the costs of
éreating a labor force with the desired set of skills.

The first stage is the calculation of current rpquiremonts for

e@ucation a8 an investment which creates productive factors. When this has

l. The work of the Perspective Planning Division of the Planning Commission
of the Government of India provides an excellent ocxamplc of this approach
in spite of the limited data. The estimates by SVIMEZ, Trained Manpowor
Requirements for the Economic Development of Italy, Rome,1961 are very

much in the same spirit as was the work of Prof. Seymour Harris, The Mar-
kot for Colloge Graduates, Cambridge, Mass., 1949,
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been donc, the means of extrapolating future requirements will become clear.
The following types of information arc necessary:

1) a complete listing of cmployment, scctor by scctor, in job
categories which pernit the distinction of the differcential
cducation and training rcquircments for each sectors

2) a description for each job category of the amounts of the
various types of cducation which arc required for an average
level of performance of the job,

With information of this type it would be possible to classify
all employmont by cducation types and levels and, thercfore, to find in to-
tal and sector by scctor, the educational requircments of tho labor force.
These results would not indicaté how much education had actually been given
and received in schools but the amounts effectively used in operating the
gconomy.

This approach would omit "unemployed education" and whatever
education was obtained and usecd only for conéumption purposes. 1t would
also omit that amount of education which is provided as the systen performs
its searching and seclection functions as mentioned above. This latter
omission should be made up in order to translate cducaticnal rcquirements
into enrollmonts. This, in turn, can be accomplished By usc of "wastage"
cocfficients which, for the various stages of the cducational system, relate
total "outputs" to total “initial"enrollments, on the other hand 1% would
include all that cducation uscd which was obtaincd as a joint-product of
education for "consumption" or "citezenship" purposcs.

The notential of this approach as well as its own set of -pro-
blems may, perhaps, bo approeciated boest by means of an example of its appli-
cation to the U.S. economy. The basic data requirements, as specified above,
can not be met fully for the U.,S. but can be approximated. The sectoral
employment information by Job catcgories requircs occupational ocensus.

This is approximated in detail in published daté only by information obtained
in the U;S. population censuses of 1940 and 19501. A population census is

1. U.S. Bureau of the Census, 0 ation By Industry, 1950 Population Census
Report P-E NO OIC.
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a notoriously poor source of such information since responses are obtained
from individuals rather than firms. Responses often come from housewives
and other persons on bchalf of the employcd worker rather than the worker
hiﬁsolf. Reports of job categories and industry classification are thus
subject to individual errors of ignorance and, pecrhaps, to systematic biagos
due, for example, to self-inflation. In an occupational census, morcover,
there arc obvious limits to the detail possible in job classification but
the U.S. Census of Population suffers as well from an inconsistent amount
of detail1.

The second type of information,the description of the cduca-
tional requircments of cach type of job is obtained from the impressive

compilaticn of information in Estimates of Worker Trait Requirenents for

4000 Jobsz. This publication indicates separately the "Specific Vocational
Preparation" (SVP) and the "Goreral BEducational Developnent" (GED)required for
an average performance in each of the jobs. The fo;mer is estimated in

Table I by placing the job in cnc of the following nine classes of periods
of preparation which include all the types of vocational schooling, on the
job training and actual job expericncc necessary taking into account the

possibilities of substitution among these differcnt types of proparation.

e Dancers and dietitians are distinguished while "clerical and kindred work—
ers, not elsewhere classified" and "operatives and kindrcd workers, not
olsewhere classified" make up sixtcen per cent of tho 1950 labor force.
The situation is not quite 80 bad in the analysis of individual sectors
as the general character of workers in these "not elsewhere classified"
categ ries can sometimes be determined.

2. U.S. Department of labor, Burcau of Employment Security, U.S. Employment
Service.
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Table I

SVP categories Training Time

-_

Short demonstration only
Short demonstration - 30 days
30 days - thrce nonths

3~6 months

6 months - 1 year

1=2 years

2~4 years

4=-10 years

O O 9 oW N

over 10 yecars

" The classification of jobs in SVP categories was made to rpflect
current practice including customary apprecnticeship periods and promotion
schedules both of which may differ substantially from the necessary lcarning
periocds. This source of bias could also be corrected when making estimatoes
for particular sectors with knowledge of the character of the vocational
preparation in that sector. |

The GED requirements are indicated by classifying the job in one
of seven catcgories, each described by a scale of general educational develop-—
ment as in the accompanying Table II., These general description of levels
of language and rcading skills, mathematical competcnce aﬁd general reasonipg’
ability are not easily translatablc into conventional school years in the U.S.
because of the variability of the achicvements of school systems. This would
be - less of a problem in countries with uniform standards. The translafion
in Table III below is obviously a controversial one and is not intended to
be definitive. In particulay it should not be taken as the views of the

1
Bureau of Employment Security .

1. I have had conflicting advice in making this translation and, perhaps,
have chosen that which represents the "higher standards" for the general
school systemn,



of General Educational Development

Table IT¥ - Scale

State of development involving capability to

immediately function in one or more of the following vays:

Level

Reasoning Development

Mathematical Develouvment

Language Development

Apply principles of logical or scientific
thinking to a wide range of intellectual
and practical problems, Deal with non-verbal
symbolism (formulas, scientific equations,
graphs, musical notes, etc.) in its most
difficult phases. Deal with a variety of
abstract and concrete variables. Apprehend
the most abstruse classes of concepts.

Apply principles of logical or scientific
thinking to define problems, collect data,
establish facts, and draw valid conclusions,
Interpret an extensive variety of technical
instructions in books, manuals, mathematicall
or diagrammatic form. Deal with several
abstract and concrete variables.

Apply principlos of rational systems1 to
solve practical problems. Interpret a varie-
ty to instructions furnished in written,
oral, diagrammatic, or schedule form. Deal
with a variety of concrete variables.

Work with a wide variety of theoreti-—
cal mathematical concepts and make
original applications of mathematical
procedures, as in empirical and
differential equations.

Make standard applications of
advanced mathematics, as differen-
tial and integral calculus.

Perform ordinary arithmetic
algebraic, and geometric procedures
in standard, practical applications.

Comprehension and expression
of precise or highly
connotative meanings, as in
~ Journal of Educational Sociology
- Scientific Monthly
- Works in logic and philosophy,
such as Kant, Whitehead,
Korzybski.
- Literary works, such as Stein,
Elliot, Auden

Comprehension an expression as of

-~ Saturday Review of Literature,
Harper's.

~ Scientific American.

— Invitation to Learning (radio
program).

Comprehension an expression as of

- Popular Science

- America's Town Meecting of the
Air (radio program).
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Level Reasoning Development Mathematical Development Language Development

4 Apply common sense understanding to carry Make arithmetic calculations involv— } Comprehension and expression as of
out instructions furnished in written, oral, { ing fractioné, decimals and - Reader's Digest
or diagrammatic form. Dcal with problems percentages. - American Magazine
involving several concrete variables, - Lowell Thomas (radio program).

3 Apply common scense understanding to carry Use arithmetic to add, subtract, Comprehension and expression as of
out detailed but uninvolved written or oral {multiply, and divide whole numbers. —~ "Pulp" detective magazines
instructions. Deal with problems involving - Movie Magazines
a few concrete variables, - Dorothy Dix

- Radio "soap operas'.

2 Apply common sense understanding to carry Perform simple adding and subtraci- { Comprehcnsion and expression of
out spoken or written one- or two-step ing. a level to : '
instructions. Deal with standardized - Sign name and understand what
situations with only one or two, very is being signed
occasional, variables entering. ~ Read simple materials, such as

lists, addresses and safety
warnings.

~ Keep very simple production
records,

1 Apply common sense understanding to carry None No speaking, reading, or
out very simple instructions given orally writing required.
or by demonstration. No variables.

1 : .
Examples of "principles of rational systems" are: bookkeeping, internal conbustion engines; electric wiring systems, house

building, nursing, farm management, ship.sailing.

+ Taken from U.S. Department of Labor, Bureau of Employment Becurity, U.S. Employment Service,Estimates of Worker Trait

Requirements for 4,000 Jobs, p.i1i11.
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Table III
GED category School Year Equivalent in Years
1 0
2 4
3 T ’
4 10
5 12
6 16
1 18

Application of the SVP and GED estimates to the Census of Popu—~
lation categories involved further approximation dﬁe to the differences in
job classification and, especially, because of the grossness of the Census
of Population job'classification. This was done, however, ﬁith the results
shown in Table IV, 1In this Table, the distribution of the laﬁor force in
each SVP and GED category is p?esented for the major industries distinguish-
ed by the Census of Population. For each industry also the average level of
training (SVP) and education (GED) is calculatedl. This provides a detailed
description of the edpcation and training requirements of the labor force in
each covered industry. From Table IV industries can, for the first time, be
distinguished according to the various types of cducation and skills which
they require. A casual attempt was made to reclate the individual GED and
SVP averages computed to oapitaliintensity, depreciation and other features
of each industry Witpout success. These possiblc rclations fequire more in-

vestigation, however,

1. This further calculation involved reducing the ranges of the SVP catego-—
rics to single numbers which was donc as follows:

SVP_categories Training Time SVP catcgories Training Time:
1 0 : 5 9 months or 0.75 ycars
2 15 days or .041 years 6 1.5 years
3 60 days or .165 ycars 7 3  yoars
4 4.5 months or .375 8 7 years

yecars
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The approach has also been used on the data of the Occupational
Census of 1940 with thovoverall rcsults shown in Table V and VI comparcd
to the results for 1950. Since, howeve;, the same job descriptions were
used both inll940, the method could only reveal the cffccis of movemonts
between jcocbs. No allowance could be made for the possiblc upgrading or
downgrading of the §kill and cducation requircments of tho same job as be-
tweon the two years.,

The averages for both GED and SVP show a general upgrading of thp
education and skill rcquirements of the ;abor forcc as betwecen the two years.
The distribution shows how it took place., Although thc proportion of work—
ers in the two lowest SVP catcgorics was higher in 1950 than in 1940, the
upwapd shift of workcrs in all the othcr categorics more than over-balanced
that. From comparison of the GED averages for 1940 and 1950 it can be said
that the average goyora} ¢ducation réquiromcnts in the labor force went up
by about 4 per cont. A comparison of the GED distributions shows that the
nped for workers with at lcast some high school e@ucation incroaseq by about
8.5 per cont botwoén 1940 and 1950, moving from 71.4 pecr cent to 7T.6 por
cent of the labor force, The GED category with the fastest‘ratc of growth
of requirements was that of the college post—graduatc level.

The cmphasis of this approaéh in determining cducational require~
ments is demonstrated by a comparison of the achievc@ lovels of cducation in

- the labor force with those cstimated to be nceessary. In 1940 and 1950 the
proport;ons of employed persons with at lecast a fpll high school cducation
were 31.2 per cent and 39.0 per cent respectively. Thosg nceding that muop
education for thoir jobs acpording to this study werc 28.5 per cent and 32.4
pexr cent of the labor force. On tho other hand, the higher cducation in
tho labor forecc is quite fully employed: in 1940 and 1950 the‘pcrcentgge of
cmployed persons having four or morc ycars of college were 5.9 and T.4 ro-—
spectivély while tholporcontages of those rcquiring such an cducation were
T+l and T.4 por cent. This scems to show a growing amount of "uncmploycd"

high school cducation in the labor forco..
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Table IV - Distribution of the U.S. Labor Force fn 1950 Actording To Requirements for General Fducation and Yocational Preparation {in percentages)

and Average Requiregents (in years)

___________ e e e e e et ce et ot e e e e e e e e e e e e et e e s e e e e e e e quge e e e o e em e e e e e e e e e e s e e o e e e e e e e e e ee e es e g 4 =
! General Education Gategories Special Vocational Preparation Categories
T 5_-V-~3_-{‘I*u—v’“{-—--5—-—._7”’”}——"- —.1_——g_‘2_—“——3_"“-—4__T-_S—-T_~6 —————— 'I—”M—g_—'—;-“
Industrial Sectors [~ =~ == = " m e o o s s s s e s s s e e e e e T | R e A { ver-
Years of School ing e(xge Pertod of Training I (age
—————————— I T e Tt TP B £ T T B i E it T Tt T in
T ] " 0to1 [1t03 |3to6 |6to12 ] 1to2 |2tk | 4to10
: i ‘
0 4 L { 10 12 16 18 years) 0 nonth months | months | months | years years years 1 years)
Agriculture, forestry - 3423 2,47 62,19 0.78 0.26 0,07 7.91 - 1.62 34,15 1.06 0,15  61.96 0,88 0.18 1,03
and fisheries ' :
Agriculture - 24,84 1.23 63,14 0.48 0.25 0.06 7.90 - 0.37 3, T4 0,97 0.13  63.03 0.59 0.17 1.04
. Forestry 0.24 0.14 44,83 12.20 40,00 1.31 1.31 9.61 0.2 43,20 0.55  10.45 1.66 2.83 40,03 1.38 1.4
Fisheries - 0.11 88.39 5,45 5.7 0.31 0,57 1.51 - 88,31 0.61 3.84 0.73 0.57 5.52 0,42 0,26
fining 0,02 0.88 8.81 17.15 69.56 1.19 2,39 11.33 0.02 4,10 0.79 8.67 5.86 5.08 13.51 1.97 2,50
Metal mining 0.03 0.90 6.31 13.78 14,97 1.36 2.65 11.55 0,06 4,37 0,52 1.83 'Ry 5,18 13,46 411 2.63
Coal mining 0.03 0.81 8,50 9.79 80. 01 0.36 0.50 11.34 0.03 5,35 0.26 6.47 2.20 521 - 719,75 0.73 2,57
Crude petroleum and - 0.53 4,10 27,54 59.56 2.61 5,66 11.65 - 1.56 2,04 10,31 14,60 4,55 63,03 3.91 2.38
natural gas extrac '
tion .
Nonmetallic mining 0,03 115 14,78 15.21 66,70 0.66 1.47 10,98 0.03 3.31 0.85  17.60 5,50 5.47 65. 40 1.84 2.28
and quarrying ex-
cept fuel
Construction 0.02 0.2-5 25,20 16.50 54,35 1.25 2.4 16.58 0.02 20.06 1.27 9.66 2,28 3.12 56.03 1.58 v 2,32

Manufacturing 0.17 0.93 12,13 59.15 22,86 1.63 2.93 10.30 0.18 13.60 115 4,70 5.2 5.4 18.90 5.57 1.27



Logging and wood pro-
ducts except furni-
ture

Logging

Saw mills, planing
nills and mill work
iliscellaneaus wood
products

Furniture and Fixtures

Stone,clay and glass
products
“flass and glass
progacts
Cement and concrete,
gypsum and plaster
products
Structural clay
products
Pottery and related
products
Miscellaneous non-me
tallic mineral and
stone products

et s o e e e b e mm e s e e bws em e e e e e e G M A e e AR e ee aw e e e e e e e e wee

0.05

0.18
0.34

0.03

0,04

0.17

0.23

0,10

0,23

0,12
0.05

0.4
0.34

0.82

0.23
0.1

0.23

—- e e e e A = e e e

86,40
38,21

19,67

14,18

21,54
12.59

30.25

39.14

14,32

13.82

60.29

58.29
69.77

46.07

45,61

72.94

56.17

— e e o amden s e e

8,21
23,64

22,02

23.95

16.18
13.99

19.80

12.30

8.32

24,68

0,22
0,42

0,77

1.04

1.99
2,03

0.89

1.05
2.72

2.36

0,10
0,18

0.37

0.kt

1. 41
0,94

2,14

1.63
1.8

2,51

7,58
9,26

9.33

10.14

9.87
8.98

9.63

8.99

9,99

10,38
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0.05

0.18
0.36

0.03

0.04

0.17

0.23

9.83

20, 61
14,30

25.58

35.73

13.87

© 15,06

- e e e g e e egem e e = e

4,61
2,18

1.91

1.82
0.88

1.03

5.14
1.47

1.46
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52.27

50.85
61.83

42,38

31,20

66.27

45.75

3,15

2,53
2,05

3.42

1.83

2.04

.22

5.94

473
4,03

5.25

4,24

413

6.11

6,73
12,21

17.27

26,65

16.92
14.89

19.46

14,00

10,18

24,38

0,41
0,51

0.99

0.99

2.36
1.66

2.85

1.83
1.87

3.78

- . . -

0,37
0,78

0.92

0.96
0.88

1.05

0,79

0,77

1.25



- v wm v hm o e ma ea mm o e wm mm en e e me ek mm ae s s am we e e e v e e ew e e e we e e e aw e e e e

) } _____ s o General Education Eaieggfifs _____ R ?; | Special ¥ocational Preparation Categories
1 infadied § lidatiad Siadiehaiatier it A I D e
_____ S RO HL IS P A T I ORI N IR U T B O O I A
Primary metal industries 0,18 0.56 23.54 49,00 23.38 1.16 2,18 9.95 0.18 21.28 1.34 36.67 6,64 10. 61 19.58 3.70 1.19
Blast furnaces, steel 0,16 0.Mm 25.9% 55,02 24,74 117 2,20 10,04  0.16 23.79 1.28 33.74 1.2 8.97 20.81 4,01 1.23
works and rolling
nills
Other primary iron’ 0.13 0.17 21,44 53,05 22.63 1.13 1.45 9,97 0.14 19.42 1.03 36.74 6.58 15,61 17.61 2,87 1.15
and steel industries
Primary nonferrous 0.28 0.4 18.96 54,54 21,47 1.21 3.08 10.12  0.31 16.08 1.93 45,96 4,86 9,03 16.7 5.52 1.24
tndustries
Fabricated metal in- 0.1 70,16 9.91 54,70 30.80 2.08 2.24 10.60 0.1 10,42 0,86 46.13 8.92 5.23 25,03 3.30 1.3
dustries
Fabricated steel 0.12 0.18 10.26 55, 62 29,34 2.15 2,33 10,57 0.12 10,77 0.89 46,91 9,18 5.32 23,58 3.23 1,2¢
products
Fabricated non- 0.03 0.12 7.30 49,03 40,22 1.1 1.59 10,81 0,03 8.03 0.72 §.,12 7.19 4,58 34,71 3.56 1.56
ferrous metal :
products
Not specified metal - 0.23 .74 49,20 35,22 113 2.48 10.61 - 10,38 0.23 43,57 8.80 5.42 26,41 5.19 1,46
industries
Machinery, except 0,15 0.12 5.96 52.43 35.21 2.80 3.33 10,94 0,16 8.22 1.37 40,58 4,95 - 1.32 28,77 8.63 1.7
2lectrical .
Agricultural machinery 0.30 0.15 10,08 55.43 29,31 2.48 2.26 10.58 0.30 10,67 0.99 45,60 7.42 6.32 24,16 4,54 1.36

and tractors
Office and store ma-

chines and devices - 0,06 2,28 64.08 26,56 4,28 2.7% 10,94 - 8.82 1.09 50.23 4,91 3,74 ch, 33 6.68 1.48
¥tscellaneous machinery 0,15 0.13 5.80 48,29 39,10 2.81 3.72 11.05  0.15 1.172 1.06 39.12 1.67 4,72 29.99 9,57 1.84
Electrical machinery 0,14 0.1 5.43 66.34 18.713 3.05 5.20 10.81 0.4 6.62 0.94 51.22 4,94 5,16 17.40 , 7.58 1.38

equipment and supplies
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Trénsportétion Equip
nent
Motor vehicles and
motor vehicle e-
quipnent
Aircraft and parts
Ship and boat build
ing and repairing
Railroad and miscel-
laneous transport
equipment

Professional and photo
graphic equipment and
uatches
Professional equip-

ment and supplies
Photographic equip-
ment and supplies
- Watkches, ¢locks and
clockwork operated
devices

Miscellaneous manufac-
turing industries

Food and Kindred Pro-
ducts -

Meat products
Dairy products

o mm o e e s e e e e e e e e em e e e ms Em e e e W e e e em ar be e e e e e me m e e e

0.09
0,02

0,05

0.06

0.08

0.09

0.09

0,14

0.03
- 0.09

0.11

0.4 -

0.15

0.31

0.05

0.91

0.35

0.09

0.29

0.29
0.17

- wn e e et e S e e - -

2,90
10.21

10,27

3.90

3.32

5.42

3.78

5.70

11.07

18,45
18,56

4 5
53.02 32,51
58.97 21.51
45,98 31.1
31.68 53.08
50,60 32.65
63.53 24,70
60.33 28.08
65.22 19,39
72,00 20,51
68.85 22,56
62.49 18.01
69.54 9.87

' £3.67 14,67

- e e e e e e e e amfim e e ee S ee o e -

LAl
2.35

3.36

3.48

3.56

4,56

1.76

1.55

0.94

1.10
0.79

9.60
2.25

2.92

4,02

4,58

4,50

1.50

1.16

1,06

0,72
1.05

11.65
11.04

10.77

10.88

11.03

10,80

10,49

10.45

v 9,06

9.75
10,49

0.09
0,92

0.05

0.06

0.08

0,09

0.09

0.14

0.03
0.09

3.62

10.76.

10,27

6.56

6.56
7.70

5.02

8.32

21.30

21.25
16.75

’ 3 b 5 6 7
0.93  45.00 852 k& 26,3
0.88  52.27 Q.M 421 18.85
0.7 3832 495 495 37,04
2.5 1L 86 327 50.35
107 3946 9.6 11 26,52
108 5223 &33 531 3.1
198 8824 A&7 542 2153
0.78 5262 kM 131 19.78
.16 6513 3.0 3.61  16.64
1,06 58.64 3.5  A73 19,63
135 4811 358 k31 18,56
114 50,67 322 AW 9,09
265 5279 540 610 1510

o e {
T T !
l 8 | Avg 1}

6.38 1. 54

5.21 1.27

10,29 2,08

6. 49 2.15

5.89 1.54

6.58 1.44

6.82 1.59

7.38 1.43

4.67 1.08

3.58 1.16

1.65 0.96

2.11 0,73

1.1 0,87
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Canning and Preser- 0.1 0.15 16,40 68. 45 13.02 1.12 1.05 9.90 0.1 17.43 1.60 57,12 2,42 5,92 13.33 1.4 0.83

ving fruits, vege-
tables and sea

foods .
Grain=mill products 0.70 0.62 22.69 57. 44 16.13 1.27 1.15 9.70 0.70 23.98 1.06 41,67 4,24 3.56 22,84 1.95 1.08
Bakery products 0.16 0.186 9,68 54, 74 34.58 0.41 0.27 10, 41 0.16 23.87 0.79 34,38 . 2,20 3.47 . 34,76 0,37 1,28
Confectionery and 0.08 0.20 8.20 80.96 9,24 0,64 0.68 10.01 0.08 13.18 0.88 68.78 2,83 3.90 9.16 1.19 0,70

Related Products ‘
‘Baverage Industries 0.08 0.31 22,88 56. 47 18.37 1.05 1.05 .9.81 0.08 24,60 1.48 45,82 4,15 3.92 18.42 1.52 0,93
liiscellaneous food 0.11 0.59 20,76 58.22 16. 46 0.83 2.97 9.95 0.11 24,14 1.5  8.97 5.38 4,89 16, 51 3.46 1.03

preparations and
kindred products

tiot specified food - 0.47 11.95 62. 61 18.14 2.67 4,16 10.47 - 19.87 0.94 45,00 3.85 5.91 18,77 5.63% 1.22
industries
Tobacco Manufactures 0.49 0,32 9,88 79.92 8.51 0.62 0.26 9.86 0.49 12.48 0,62 72.39 1.70 3.32 8.51 0.48 0,63
Textile Mill Products 0.70 0.60 12.21 69.02 16.29 0.60 0.56 9,83 08.70 1. 7% 0.78 £0.11 1.4 5.34 17.00 0.91 0.9
Knitting mills 0.06 0.08 2.02 88.38 8.4 0.36 0.16 10,14 0.06 3,59 0.52 - 82.39 1.33 3.50 8.33 0.3 0.65
Cyeing and finishing 0,22 0.45 8.07 64,52 24,82 0.73 1.19 10,34 0.23 8.91 1.69 55.84 2.87 17,43 10,49 2.54 0.99
textiles except knit
goods ]
Carpets, rugs and other 0.09 0.37 13.28 56.32 27,35 1.25 1.34 10.30 0.09 12,817 0.7 47,48 4,49 4,58 217.81 1.94 1.25
floor coverings ‘ :
Yarn, thread and fa- 0,95 0.77 14,88 65.65 16. 61 0.59 0,55 0.82 0.96 8.04 0.74 56.16 9,52 5.10 18.62 0.86 0.98
bric mills '
Miscellaneous tex- 0.06 0,73 8.28 74,10 15.53 0.68 0.62 10.10 0.06 10,64 1.4 63.68 3. 44 4,62 15.14 1.01 0.80

tile gi11 products
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Industry RN ‘{i ““““ T TS U T T T e
___________ R R VT UL RO TN | NCA N NI DR O U200 LA I
Apparel and other fa- 0.05 0.24 1.85 89.12 7.76 0.89 0,09 10,14 0,05 3.9% 0.27 82.1¢ 1.66 2.61 9,02 0.29 0,65
bricated textile pro- : '
ducts '
Apparel and acces- 0,04 0.24 1.60 89.89 1.28 0.89 0.06 10,14 0,04 3.61 0.28 83.14 1.83 2,51 8.55 0,24 0,64
sories -
flf scellaneous fabri 0,21 0,21 4,68 80,35 13.31 0.85 0.39 10.17 0.2 7.65 0,47 . 70.83 1.93 3.69 1%.29 0.92 0.77
cated textile pro-
ducts _
Paper and allied pro- 0.12 0,54 13.09 68.36 15.45 1.15 1.29 10,04 0.12 14,29 1.69 59,53 2.56 4,83 13.38 3.60 0.98
ducts’
Pulp, paper and 0.11 0.91 16.36 64,60 15.60 0.80 1.62 9.93 0.1 16,55 2,36 55.86 2.78 5.70 13.24 3.40 0.82
paper-board nilis
Paper-board containers 0.16 0.19 11.00 Mn.16 15.59 1.18 0.72 10.08 0.1¢6 11.94 0.86  63.97 2.02 4,18 13,14 3.13 0.97
and boxes
iti scellaneous paper 0.10 0.22 9.14 72.52 15.07 1,74 1,21 10.03 0.10 12,36 1.24 62.12 2.6€ 3.85 13,84 3.83 1.00
and pulp products .
Printing, publishing 0.08 10.65 3.40 34.65 42,24 1.93 7.05 10.78 0.08 17.39 2.97 24,08 4,16 1.70 2.1 28,51 2.9
and allied industries ’
Chemicals and allied 0.05 0.40 13.32 58.04 11.77 2.23 1.19 10,64 0.06 17.29 1.55 76 4,02 6.12 17,64 8.78 1,44
products :
Synthetic Fibers - 0.40 10.07 68.02 16.20 1.01 4,30 10,40 - 8.72 0.74 62.35 4,36 3.1 14,49 6,17 1.17
Drugs and medicines - 0.05 6.33 65.98 15.40 4,35 7.89 11.01 - 13.73 1.29 46.18 3.93 8.10 18.13 8,64 1,45
Paints, varnishes and 0.05 0.10 10.39 - 66.35 15.30 1.69 6.12 10.45 0.11 14,98 1.16 51,21 3.69 6.28 15,45 1.12 1.34
related products
Miscellaneous chemicals 0,07 0.47 14.82 56.39 18.52 2.18 1.54 10.81 0.07 18.90 1.72 41.88 b, 04 6,20 17.91 9.28 1.47

and allied products



Petroleun and coal pro
ducts
Petroleun refining
Miscellaneous pefrg
Yeum and coal pro-
ducts

Rubber products

Leather and leather
products
Leather: tanned, cur
ried and finished
Footwear except
rubber
Leather products ex-
cept footwear

Not specified manufac-
turing industries

Transportation Commu-
nication and Other
Public Utilities -
Total

Jtansportation-Total
Rajlroads and rail-
.29y express ser-
vices

e

0.24
0.07

0,08

0,09

0.306

0.08

0,06
0.06

0.32
0.06

0.25

0,02

0.09

0.06

3,02

4,30
4,51

e B L D

8.18
4,25

13.33

.M

3.83

10,78

28,12

35.49
24,86

74,66
88.36

75.26

91.67

84,56
61.99

36.84

30,10
.09

9.66

4,92

10.07

1.1

29,07

28.67
21.98

3.86

4,09
1.67

1.72
0.56

0.5%

0.42

1.12

.

1.34

0.85

0.94

1.74

8,19
3.4k

2.29
0.29

0.88
0.17

0.33

2,75

1.53

1 0.83
0.56

e e o e e am am mm w e am e = vmt ee M e e e me e e me e e v v we me me s A= ew e e e m mw e

- ot ve e am om e ve e e e e b e o e he e e mm e e m mm e e e Ge e e A e e e me e e e e e e e e e

Special Vocational Preparation Categories

e e

Avg. l 1
10.78 0,06
10.87 0,07
10,10 -
10.25 0.24
10.05 0,07

9,88 0,06
10.04 0.10
10,17 -
10,42 0.36

9,7 0,08

8.34 0,06

g.64 0.06

11.06
5.94

13.72

b

6. 43

16. 44

21,02

25.42
28,10

1,45

0,54

0.61

1.66

10.73

5,18
3.21

63.58
81.21

66. 75

85.00

76. 41

47,74

28,34

31.59

21.21

8.3¢
3.66

2,54
1.46

2.28

1.15

S 2,15

5.56

10.97

13.10
11.39

6.81

6.94
5.95

5.44
3.83

6.01
3.46
3,68
3.70

3,46

3.36
k, 66

T
20.69 10.25
20.88 10, 84
18.87 566
12.59 3.50
6.24 0.58
8.28 1,45
5,98 0.38
9.89 0.84
20.03 551
20.86 b8
16.27 5.02
15.46 9.79

T

0.97
0.60

0.79
0,55

0,72
1.18
1.23

142
1.42



Street railways and
bus lines »
Trucking Service
#arehousing and
storage
Texfcab Service
Yater trapsportation
Atr transportation
Petroleun and Gasoli
ne pipe lines
Services incidental
to transportation

Telecommunications

Uilities and sanitary
services
Electric Tight and
power and electric
- gas utilities

las and :tteam supply

systems
Water supply
Sanitary services
Other and not speci-
fied utilities

Wholesale and retafl
trade

0.16
0.02
0.12

0.06
0.16

0.14
0.11

0.12

0.13

0.14
0.08

0.10

— e e e e e e e e

— e e el mdem e e e

1.13
0.20
0.43

0.8
28.29

481

0.65
0.08
0.64

0.42

1.76
0.70

0.26
0.77

0,36

21.99
3.05
20,95

10.28

15.92
22.83

72.38
20,31

18.67

Ty 17

DU F P |
271 B33
1259 13.90
MA9 2103
827 12,97
285 24,92
28.37  58.97
56,29 18.95
$2.86  25.95
65.26  27.26
30,02 32.01
30,56 39.79
.90 30.35
513 24.22
17.50  8.16
850 27,25
28.45

48,93

- e g e = e -

-y e e e

0.69
0.40
0.65

0.24
1.14
2.85
3.46

1.24
1.54
2.96

3.48

3.35
1.99

0.40
4,63

3.22

0,51
0.16
0.89

0.13
0.34
212
5.41

1.3
2.69
4,31

5.35

2,59

5.13
1.16
4,37

0.27

-t e o o v m e e b e e e g wae e e e e e b e am e e e e e e et mm e b e e ek ml e Ml e e e e e e ed e e bt e e e A

g L L T
s

9,82
10.74
10,48

11.09

10,482
10.29

8.08
10,91

10.19

P s U T T T i I R et

0,16
0.02
0.12

0.06
0.16

0.14
0.1

0.12

0.13

.14
6.08

0.1

7,93
11,77
31,61

81.27
35.57

9.26
14,59

21,84
2.35
19.54

10.90

17,60
21.96

56.61
21.34

£3. 44

3 i 4
{

13.96 9,91
1.58 69,32
2,02 34,08
1.35 3.06

20.39 13.29
3.17 16.35
1.85 34,74
5.39 31.05

4h 43 17.62
§,27 25.31
5,31 23.59
3.67 29,30
1.49 35.78
0.87 26,23
6.17 25.36
3,90 12.74

P e

5.93
4,88
18.43
19.85

1713
2,76
8.12

8.12

10.68
5.42

3.18
7.80

3.66

P78 T
| I T [
1,59 17,54
1,337 12.82
3.69 21.84
0.31 7.97
1.38 23.71
12.82 37.4
k.51 18,19
2.19 23.47
1,72 28.14
4,67 32.19
4,88 40,64
5.00 27.39
472 23.23
3.49 8,01
4,20 29,48
3.67 32.05

- . i e

[

0.90
0.2
1.24

0.1
0.66
2,40
6.17

2.33
2,84

5.79

6.43

6.23
7.4

1.47
5,57

0.83

1.09
1.23
1.61

1.90

1.47
0.54
1.51
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Wholesale Trade
Fatail Trade

Finance, lnsurance and
Real Estate

Bisiness and repair
services
Advertising
Accounting, auditing
and bookkeeping ser-
vices
Miscellaneous business
services
Automobile repair ser-
vices and garages

Personal services

Entertainment and re-
creation services

Professional and rela-
ted services
Public Administration
Postal Service
Federal public admi-
nistration :
State public admini-
stration

Local public admini- .
stration

— v - . .

5.18

0,02

0.29
0,66

0.4

0.29
0.23
0.29

0,30

0.33

2.32
0.18
0.03
0.05

4,88

11.50
0,06

0.53

0.20
0.06
0.36

0.09

0.13

- s e e e e e e

b 74

3.30

0.32

4,01

6. 49

52.52

14,09

10.01

14.65

42.64
6.83

4,38

M4

21.64

37.34
24,38

45.86

10.84

15.05
38,91

22,12

48,29
45, 44
55.79

51.32

39.26

61,21

42,59
3.32

32,38

1.28

20,00
31.22

1nn

2517

2.97
23.80

28,92

39.09

7.51

11.30
71.60

6.22

0.39

0.85
11.85

35,15

7.98

8.60
6,01

11.45

1.76

- e b o el e a em 4w e o e e ae ee e ae i = em e e e S ee e e ew

1.68

5.24
0.35

6.30

0,10

0.08
3.20

13.41

3.42
0.06
6.92

3.54

1.99

1.4

11.83
14,38

10,88

11.09

8.15
11.10

13.1¢

10.78
- 9,27
) 11o13

11.38

11.02

- At e e -

0.13

0.90

0.05
0.03

5.18

0,02

0.30
11.09

2,13

0.30

0.23
0.29

0.30

0.36

8.11

5.39
0.56

10.23

11.20

59.42
11.03

14,16

8.16

5.51
7,49

9.80

9.99

1.30

3.1
0.26

4,46

0.29

5,16
7,00

1.25

13.66
39,44
3,68

3.99

14,66

13.36

28.03
14,07

29,92

6.65

5.33

8.61

12.7

bh, bb

42,62
47,60

40,58

42,54

1.26

16.65
9.81

9. 74

2.99

114
8.23

2,97

5.56
0.76
7.52

9.47

4,69

1.36

0.89
0.09

2,70

1.32

15.15
11.75

31.09

2.24
0.40
2.23
2,39

3.30

65.70

25.33
ThM

31.54

144

12,69
32.81

17.95

21.56
10.97
24,89

28,15

20,97

2.01

20,55
0.47

0.18
3.47

11,66

4,08
0,07
6,30
532

3.49

2,24

2.45
2.40

0.69
1.52

2,32

1.20

0.57
1.46

1.45

1.15



Table V - Distribution of the 1940 and 1950 U.S. Labor Force by General Educational Requirements

Scale of general educa School grade

ety et 0 s e =)

1940 Labor Force

1950 Labor Force

e cerin s rs e

tional development cquivalent Number g Per Cent Number ! Per Cent
1 0 583, 240 1.30 119, 220 0,22
2 4 3,478,758 T.76 3,118, 640 5. 67
3 7 8,778,560 19.57 9,067,170 16.48
4 10 19,254,902 42.93 24,584, 300 44, 69
5 12 9,597,940 21. 40 14,019, 460 25.49
6 16 2,313,240 5.16 2,775,180 5,05
7 18 844,420 1.88 1,322,510 2.40

Total

Average Years of Schooling Required

44,851,060 100.00
9.7

555006, 480 100,00
10.1

1‘I‘his translation of the scale of general educational development represents personal judgementg, This
is obviously a controversial matter and the advice I have had has been conflicting. I do not offer

this translation as a definitive one,

- o s ot o m A s ot o e e e e S S S S SR e S S SR e B e S e e e e Y e S e S N S m e e S e e e S e B S S T S T M MR e N A e e T e RN T T T S I T T T N T T N S e e T S T e T
T S N S T S T T S S S T N T S T T S S N S T T T e T N S T L S N T e O N I I N N N T S T S N ST TR e IR R E TSR EEE e
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Table VI - Specific Vocational Training Regquirements for the U.S. Labor Porce in 1940 and 1950

1940 Labor Force 1950 Labor Force

Specific Vocational Preparation

R —
- it e s Jr e g s

e g et ot e s

omnsts amn —wfone s cate

\ 7 1
Range Number ; Per Cent Number ; Per Cent
1 Short demonstration only 644875 1.44 256980 0.47
2 Anything beyond short demonstration .
up to and including 30 days 7488960 16.70 11544540 20,95
3 Over 30 days up to and including 3 months 5931798 13.23 4249320 7. 71
4 Over 3 months up to and including 6 ' :
months 10271960 22.90 13055320 23.71
5 Over 6 months up to and including 1 year 1941740 4.33 2785080 5.06
6 Over 1 year up to and including 2 years 7865902 17.54 7919520 14437
7 Over 2 years up to and including 4 years 9210585 20.53 12957350 23.52
8 Over 4 years ' 1495240 3.33 2318370 4. 21
Totals 44851060 100,00 55086480 100,00
Average Years of Training Required | 1.26 1.35

——— ] - e e e e ot o e £ e £ g e o e S e S e S e A 2 e e st s T e A Y e T SN S mes T T S S o s S e o e e ST S e S T R S e U AT e ot S S e e S e e S e 2 T e S T
R S N N T T N e e e S T N N T S I T T T T T T T S T s S L S T T I T T T R N N T S T T T ST R TS SaREEEEEE TS SEREEEnETE
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Thesc comparisons of "roquirocments" with "actuals" should not
be taken as implying that any surplus of the latter over tho former implies
that therec is "too much" high school ecducation, for cxamplo. Even to create
the productive inputs alone a certain amount of "wastage" is nccessary as men—
tioned above. Morc importantly, it was also pointcd out that thore are many
valid rcasons for ecducation at all levels in addition tc preparation fer pro-
duction, The calculations above arec not in any way meant to domcan these
reasons. . |
The estimates also provide the basis for compuﬁing the total
costs of educating a labor force with the specificed skills. This could be
done by applying jhe appropriate unit costs to the different types and le-—
vels of cducation. The estimate would include vocational cducation costs,
as it should, and oxcludec cducation primarily for the parposcs of consumption.
That part of cducation which might be warranted to give flexibility and mobi-~
lity to the labor forcc, just as cxcoss capacity and flpxibility is somotimes
built into capital cquipmont, is also excluded, however. Also no‘a;lowance
would be for the nccossary "wastage" fequiremcnts in pducation, i.ce for
that which performs the nccessary screening functions. Bven apart from these
omissions thc calculated total would not correspond to human "capital for
that yould be giving a zero valuc to the inoevitable, and desired, joint-pro-
ducts.
There arc inadequacies in the consus data and in thc‘job descript-
ion data. But the approach gives information which would otherwisc be unavail
~able about’ the labor forcc and its desirable educational background, I bg—

liove, and it points the way to dctailcd methods of cducational planning.

IV. Education and Manpowor Planning

In planning education for productive purposcs as in most other
kinds of planning it is necessary to give details of "how much" and "what
kind", if plans are to bg usceful. This can beland has beon donc by follow-
ing an approach similar to that outlined above. The steps are: (1) to pro-

ject future occupational levels and (2) to doduce from thesc the necessary



33)

educational requircmonts,

For oxample, if the assumption werc madc that the "marginal
educational rcquirements werc equa} ﬁo the average, then data such as that
of Table IV could be.usod in the U.S. tc projecct ecducational nceds bascd on
industry projcctions. If the"merginal' requircments arc not cqual to the \
average then further information on tholmargins, organizecd as outlincd above
would provide the neccessary information. For other cpuptrios, with some
roason to believe that their development may follow U.S. patterns, Table v
would provi@e a basis for estimating what their future educational patterns
might become. Similar studies for other countries could ’add. to the range
of expefience which would provide a basis for forecasting.

Though nowhere is there fully adequate data one virtue of the
approach is that the studies Which would be required to create a good em-
pirical basis are straightforward. They avoid such intrinsically difficult
problems as those of estimgting shadow prices for resources for which there
are no valid market prices. A good occupational census 1is necessary and,
for projections, informationvon the occupational distribution of industries
to be expanded in the future. Occupational censuses are either alfeady made
and could be easily improved in{many countries or quite within the scope of
census development. In the U.S. the occupational census should be made a
part of the industrial census, wherever possible, an@ job classifications
used which are compatible with other job information. The information on

job descriptions nceds to be improved. The Worker Trait Reguirements for

4000 Jobs was not intended for the purpose to which it was put here but a
study for such a purpose is quite likely to be successful. Additional infor-
mation on wastage and thg benefits of education for occupational mobility
should also be developed. The attempt to estimate labor and education re—
quirements directly has the virtue of suggesting a research.design which

would prqduce empirical material of immediate use in setting criteria for

education.
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Having seot forth the criticisms of the use of "mgrket criteria"
in educational planning, it doés not follow thgt "prices", i.e. wagcs, have
no relation at all to'investiment" in oducaﬁion. The relation is not obvious,
however, and it too should be investigated. Certainly one criteria for edu-
cational planning is that the rcturns to e@ucatod labor should bc reasonably

consigtont with the investment in education. But what constitutcs rcasonable

consistency has to be explored and cannét bec assumed.



