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The economic aspects of education are conventionally not sepa-

rated from its other features. This reflects wisdom, on the one hand, for

all the social characteristics of education are closely bound together. On

the other hand it may reflect despair at extricating the seemingly inextri-

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 attempts to mea-

sure "human capital" and the rate of return on it are efforts to explore

the basis for these presumptions and, in this way, to establish economic

criteria for education. In this paper I will criticize the use of rate of

return criteria for education and suggest an alternative approach.

Criteria, if they deserve the name, must serve to discriminate

among the alternative policies which are faced. In the field of oducation,

economic criteria must help to decide how much of what kind of education is

to be given. "Moro" or "less" are unacceptable as "criteria" as they are

useless to the educational planner or budget maker who must decide on enroll-

ments and expenditures.

Investigation of the economic aspects of education does not do-

mean its other aspects but should, in fact, help to put them.iin aloarorIlight.

It is an attempt to remove some of the mystique from a sector which already

absorbs substantial resources and to which it is widely urgod moro resources

should go. In such an analysis it is necessary first of all to have a clear

understanding of the special economic charactoristics of education and odu-

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

* The author is indebted to the Rockefeller Foundation for assistance in

the research upon which this paper is based.



Section I will ho usod in Section II to ovaluato tho working of the "prico

systom" in education and critoria for oducation based on it. In Soction

III an altornativo approach to tho formulation of criteria for oducation

is proposed and some illustrative ompirical results prosonted. Section

IV will discuss briofly the application of this approach to education and

manpowor planning.

I. The Spocial Economic Characteristics of Education

To organize the analysis it is useful to distinguish the demand

and supply influoncos for training and education and those for trainod and

oducatod labor and to trace the intorconnecting relations. Educatod labor

is a durable productivo factor and education is the processing which adds

qualities to that factor. Education may be thought of as analogous to the

investment process which "develops" natural rosourcos. This, briofly, is

the rationale for tho troatmont of educated labor as a capital stock and of

education as a capital goods producing industry. There are important and

essential rolations between the two. However just as the construction indu-

stry is not confused with a hydroelectric installation, tho oconomics of

the "education industry" should not be taken as identical to tho economics

of educated and trained labor.

Trained and educated labor has unique characteristics as a pro-

ductivo factor but also somo featuros in common with other factors which can

certainly be substituted for it over a wide range of tasks. It is not nocos-

sary to catalogue its foaturos hero but some of those, rolatod to education

and training, can be oxamplifiod.

Labor is a particularly flexible resource vhoso "procossing" via

oducation does not necessarily reduce the scope of its application while im.-

proving the quality of its performance in specific lines. Yet, like machines

and natural rosourcos, education and skills can be made obsolete by new do-

volopments in cducation and technology. This is, in fact, one meaning of

"technological unomploymont". Though, perhaps, more significant for "lowor"
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rather than "higher" levels of education and training, it can happen to

M.D.ts and engineers as well as handloom weavers. The difforonco between

"vocational" and "general" education is, in part, a distinction with ro-

spect to the specificity of the training and, therofore, its susceptibility

to technological obsolescence.

The demand for training and education as capital croation is

derived from the demand for trained and educated labor. Ono aspect of this

capital creation by education is its function as a searching and selection

procedure. As in the development of natural rosourcos, it is impossible to

know fully the potentialities of the "basic resource" until it has boon

through the "improvement process". This exploration end scrooning function

of education seems to have a different charactor at difforont levols and for

different typos of education and is undoubtedly related to the cultural set-

ting of the educational process and to social, occupational and geographic

mobility.

Both general education and vocational education, however, are

much, much more than preparation for production. The motives for "supply-

ing" and "demanding" education are only partly related to its charactoristics

as an investment process. It is a misleading and narrow viow of the role of

education in society to think otherwise.

If education is not just an investment good, then it is also a

"consumption good"; but it is of a special kind. Though oconomists tradi-

tionally do not inquiro into the origins of the consumerst patterns of tastzs,

but take them for what they are, manifesting themselves through the character

of the reactions to price and income changes, it is important to pursue this

case some distance,. Undoubtedly some education is obtained just like people

buy, say, an automobile. They enjoy what they have over a poriod of time

both for itself and for its social characteristics as a status symbol, for

example. The "consumer satisfactions" are found in both general or liberal

education and in specialized and vocational education.

Education is also a moans of achieving social mobility, oven apart

from and independently of, the economic mobility it may coneor. Social mobi-
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lity, moreover, is of general, public as well as individual and private

significance in a society committe C to the enhancement of individual oppor-

tunity. Thus, another feature of education both as a consumption item and

an investment good, is its "public"1 cr "colloctive consumption" good aspects

The distinguishing feature o' thee goods is that they are enjoyed "in com-

mon in the sense that each ind.icidu s conisumption of such a good leads to

2no subtraction from any othe :indiducl s consumption of that good"2. Though

this may not characterize all of tiei consum-ption aspects of education, it is

certainly true of some of thsm. it is also true of some part of that educa-

tion which is primari.; for Ir-provirg productive capacity. It characterizes

the "production of knowledge" vi the research which is based on an education

al system. On the other hand, sine ohin5 reqii.res scarco resources, the

conveying of knowledge is not copletely the production of a collective con-

sumption good, but some ofJ the benofits of education in improved citizenship

and society do have that aspect. Th- more tolerant society and more effec-

tive democracy which, hopefullyr, flo, from education are public goods. It

is also true of that part of educatieon which does not make use of resources

specifically for the purpose of teazhing but goes on constantly and uncon-

sciously in the round of social intsrcourso. The quality and amount of this

type of education depends, in turn, ct leas't in some degree on the type of

education which does abso§b recuroes.

Though the concepts of an investment demand and a consumption

demand for education can be silnguished, the two aspects are tied closely

together by an essential feature of education and laboiN the pervasive ef-

fects of all types of eduoat.on on the qualities of a worker. This means

that much of that education hose criginal motive was "consumption" either

public or private, is going to have raomo effect on work performance. In

spite of specialization there must be a wid4 range of jobs in which it is

1. These have been pointed out by a number of persons. See Richard A. Mus-
grave, The Theory of Publ*cFinanco. Now York 1959, pp. 11-12.

2, P.A. Samuelson, "The Pure Theory of Pub. ErE :znditure," Review of Econo-
mics and Statistics, XXXVI, 1954, p. 387,
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impossible to divide and use separately the qualities of a man. In these

occupations, whatever he is doing, all the qualities of the worker will in

some measure affect his job performance. Many of the justifications of a

"liberal" education, interestingly enough, are based on this point: that it

is, indirectly, the broadest type of vocational i o0 poi7til of av

return to consumption education, does not, howovor, imply that all education

is the creation of human capital; when the return is roalizod, i is on capi-

tal; when it is not, there is only a consumption good there.

The inalienability of labor is another characteristic which makes

the market for trained and educated labor profoundly different from other fac-

tor markets, and, in turn, creates special features in the demand for oduca-

tion. The law prohibits, except in certain professional sports in the United

States, a man from selling permanent title to himself or his services or any-

one else from doing so. These restrictions on labor are found only occasional

ly with respect to land in some countries.

Because of inalienability of labor each individual must necessa-

rily stand as an individual proprietor with respect to his own labor servi-

cos and investment in his education. The convention may also be appropriate

that, below the ago of "reason" or "consent", parents act as the proprietors

in investing in the education of their offspring, with an identity of ulti-

mato interests. As in proprietorships of othor typos, business fortunes

and personal interests are inseparably connected. But espocially in oduca-

tion economic goals are inextricably bound together with ambitions which

may be only indirectly and loosely associated with economic goals. The prac-

tical difficulties of an optimal policy of investment in education 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 for the individual

or family of effectively spreading or ineuring against, risks . Uncertainty

1. These factors help account, for the limited use of loan programs for under-

graduate college education. At the professional lovels where knowledge

is greater and payoff more certain there seems to be greater use of odu-

cational loans.
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as to individual developmentthough 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

1
for government sponsorship of education

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 itself, 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 wcJd 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 investment, is an expected profit on a necessarTly 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 wI ich will undoubtedlyload to more knowledge of

this sector.

The difficulties in evaluating the quantity and quality of the

educational product are a major source of obscurity in analysing education

as a production process. The effects are 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 adequate; tests of long run

effects create problems of valuation. Even where the objectives are as li-

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 stiulate moro'investent than

would otherwise occur and thus accelerate economic development. See P.N.

Rosenstein-Rodan, "Problems of Industrialization of Eastern and South-

eastern Europe", Economic Journal, 1943.
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of alternative techniques is admittedly at a rudimentary stago.

These problems of evaluating the "product" at each educational

level make identification and separation of the contribution of each stage

quite difficult. There does not appear to be only one possible pattern of

educational progression; different combinations of "processing" at each

stage appear to be able to yield similar "products".

These latter technical characteristics of investment in education

as well as the other market characteristics cited above may help provide

the rationale for the overwhelming significance of the role of government

as the supplier in this sector. However, whatever the reasons, the facts can-

not be denied. Both diroctly, by provision of public education in various

forms, and indirectly, as, for example, 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 educated labor.

There is an analogy between investment in physical capital and

investment in education but there are also special features to education

and educated labor whioh restrict its application. The implication of those

special features for the use of markot criteria for education must now be

examined.

II. The criteria of the price system: the measurement of human capital and

its rate of return.

One of the first impulses of an~oconomist who wants to dotorminothe

economic significance of a factor is to look at its price and total value and,

if it is a capital factor, its rate of return. Theso aspects are also the

first apparent basis for developing a "policy" for the factor, to encourage or

limit its development. Much of the current as well as the older research in

this field has followed this line. The recent work of Prof. T.W. Schultz

Rudolph Blitz and others on the "human capital" created by education is in

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

1. T.W. Schultz, "Capital Formation By Education", ,Tournal of Political

Econom. 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 capital created by education and in the estimation of the rate of

return on it. Those prices, however, to be useful in making estimates

which can serve as a basis for policy decisions on the allocation of re-

sources, must reflect the relative scarcities of the factors involved.

To be sure, the roflection is always distorted to some degree by the im-

perfections which exist in any market and yet prices continue to be used.

One issue here is whether there are prices in the "markets" for education

and educated labor which can be used for valuing human capital and its

return. It will also be necessary to ask whother these prices have been

applied to the appropriate quantities.

In the estimation of human capital the major part of the "in-

vestment" costs are conventionally taken to be the expenditures by govern-

ment on education. This is also the procedure adopted in valuing the output

of these government services for the national income accounts. Yet what may

be an acceptable procedure for the latter purpose can hardly be justified

as a basis for resource allocation. By no stretch of the imagination can

the cost of the "supply" of education be generally presumed to reflect real

relative scarcities of- factors. It is not true of public education and most

private schools can hardly be taken to bo the profit maximizers in a compo-

titivo industry which are called for by the customary estimation procedure.

Profits of any kind are even explicitly ruled out in the U.S. if private

schools are to receive fiscal advantages. Philanthropic support of pri-

vate institutions has an effect similar to that of government sponsorship

in making actual costs different from the prices which should be usod to

estimate educational investment.

Substantial amounts of specially vocational education are, of

course, supplied by private trade schools and businessos, including appron-

ticeship programs, sometimes with union participation. The private trade

school tuition may very well accurately reflect costs and be a firm basis
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for rational calculations. Individuals also may sometimos "pay" for the

education providod by businoss by accepting a lowor wago than they would

othorwiso domand and rocoivo. Howovor, thero is no roason to supposo that

tho relative benefits of tho oducation to tho firm and the worker can al-

ways be positively identified and allocated. The limitations on appro-

priability discussed aboveo effoctivoly foro-stall this on tho omployorts

side. Tho limited transforability of specialized training is a barrier

to the full appropriation by labor of such benefits. Thus, it cannot be

assumed with respect to this type of education eithor that tho "costs" of

the training are reliable guidos to real social costs.

Tho distorting effects in tho supply of oducation of prices and

costs which do not reflect real relative scarcities carry ovor into the de-

mand for oducation. It is difficult ovon to identify an offoctivo price

for education to which tho individual student and his family may be consider

od to be responding. Certainly the taxos roquirod to support oducational

systems are seldom, if ovor, conceived of as prices of education nor would

a rational man so consider thom sinco they are payments fixed irrospectivo

of the "amount" of education taken by a housohold. The amount recognized

as a price is, thorofore, zero for olomontary and secondary education and

the college tuition which may be paid has in most cases little to do with

any costs.

Tho fiction of consumers responding frooly to market prices is

in. any case a particularly distortod viow of oducational reality. At the

lower levels, education is compulsory in most countries in the sonso that,

if it is made available by a govornmont agoncy, children are required to

attend the schools. Moreover, as has boon pointed out boforo, in a discus-

sion of the use of national income ostimatos as a measure of wolfaro, that

the conditions under which govornment services are offered preclude the use

of the costs of those services as an accurate measurement of market prefor-

ences or relative factor scarcities

1. Francesco Forte 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 estimate

of capital stock and which are espocially intractable with respect to govern

mont supplied oducation, there are difficulties in estimating the opportu-

nity costs of tho labor inputs foregone when they are occupied in education.

These arise essentially because of the inalienability of labor: the "raw ma-

terial" of the education investment process is not purchased on the market.

Prof. Schultz moots this problem by taking market values, i.e. wages, for

equivalent ago groups as the appropriate prices of the labor inputs into

the education process. There are a number of possible objections to this

procedure. On the theoretical level, market prices are, at bost, reliable

indicators of relative scarcities only for marginal changes in factor avail-

abilities. Thus, the use of wages from oven the most competitive labor mar-

kot would not bo valid for computing the opportunity costs of the major

shifts in labor allocation envisaged in Prof. Schultz's calculations. Moro-

ovar, if tho intention is to estimate the opportunity cost to society, it

is also necessary to take into account the different lovols of saving which

will prevail, and what might have beon done with the additional investment

if full employment wore maintained. If full employment were not assumed to

be maintained, then there is even loss basis for the original procedure.

Prof. Schultz recognizes that his imothod is a "partial equilibrium approach"

which does not take into account, mutatis mutandis, the alternative effects

of a wholesale transfer of school-age workers into or out of the labor mar-

ket. However, he seems to claim that his is only a partial equilibrium

problem.

The intertwining of public and privateeconomic and non-economic,

consumption and investment motives in the giving and getting of education

implies that only a part of the expenditures on education could, in any

case, be likened 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 be claimed, for example, that training for production is the

onlfy motivation for education to literacy? Or, putting aside the arbitrary

convention which excludes housewives services from the national income, is
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it clear in most sociotios, including the U.S. that at all levols the edu-

cation of women makos the samo contribution to national output as that of

men?

Different typos of formal education may have soparate products

with "consumption" and "invostmcnt" properties but thoso may also be joint

products. Certainly not all those educational expenses can bo attributed

to capital formation.

On the other hand, that part of education not given in formal

schooling but which contributes to the creation of productive skills in la-

bor should be considorod as part of tho stock of human capital. There are

no grounds for disrogarding on-the- job training and other typos of voca-

tional education evon though it is not a part of rogular schooling, whoever

pays for it. The fact that such training is often an external economy which

caxiot be recaptured duo to the inalienability of labor makos it especial-

ly difficult to value. But such valuation difficulties are not confined

to vocational education. The presence of public good elements in general

oducation moans that a market prico for education even if approximated

would not be one which would reliably indicate real demand and supply in-

fluences.

The special economic charactoristics of education which ob-

struct the estimation of human capital also create difficulties in the

estimation of rates of return. The "externalities" of oducation mean

that even a competitive system could not be expected to generate prices

which reflect true relative scarcities. There are, moreover, othor- elo-

ments affecting relative wages which obscuro the influence of education

so that none of the existing studios can claim to have isolated its parti-

cular marginal contribution. The distinction of returns to native ability,

for example, and those to education is particularly difficult because of

the selection process in education which, on the whole, advances and edu-

catos those in the systom with greater talont. It might be maintained
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that the distinction is not nocessary because tho question roally is the

social return to investment in education and individual talents aro part of

the resources available to socioty upon which the investment "processing"

takes place. This is a legitimate point of view but would not warrant the

use of rates of return so computed as evidence of the profitability of

largo scale additional programs where the talent pool was already intensive-

ly exploited. This condition is not likoly to be binding soon howovor, in

nearly any country but there are still other probloms in rate of return com-

putations.

It may be a more serious objection to the rate of return calcu-

lations that an individualts education and income is likely to be correlated

with his fathor's woalth or income as woll as with each other. No attempt

has yot boon made to pull that offoct out of the data.

Finally, in isolating the effocts of education there are the

problems which wero discussed by the noo-classical oconomists under the

hoadlines of "non-compoting groups" and "compensating" and "non-compensa-

ting" differences in wages. It was woll-rocognizod that the requirements of

a higher education in some occupations lod to "compensating" difforoncos in

wages to those occupations. But thero are also wage difforontials which

could not be explained in terms of the supply and demand for labor as if it

were an inanimato productive factor with no job proforencos independent of

simple wage calculations. By making those distinctions the noo-classical

economists wore recognizing the permanent "imperfections" which characterize

the labor market and, therefore, the rates of return to education.

The seriousnoss of the olomonts of over- and under- and unknown-

ingly, erroneous estimation of human capital and rates of return to educa-

tion may be best appreciated by considering the effect of some reasonable

variations in the methodology of such estimates. Certainly substantial

changes in the magnitudes are quite possiblo. Suppose tho argumonts were

accepted that all education to litoracy was for purposes of citizonship and

only a proportion of women's education should be counted as invostmont o-

qual to the proportion of women in the labor force. Or suppose the rate of
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return was calculated on the education of the labor force in different in-

dustries. Would the low rate of return on teachers' education be a signal

to stop educating teachers? Considering the consumption-invostmont, joint

product character of much of education, what rate of return as currently

computed would clearly signal that thoro should be "loss"? A reasonable

answer considering the uncertainties and risks involved might be as low,

say, as 2-3%, which is far below any current estimate. The practical con-

soquences of the caloulations of human capital and its rate of return

judged in this way seem 'to load to "more" education. But, how much and

what kind?

III. An Alternative Approach: Computing Educational Requiromonts

The existence of real economic requiromonts for education and

training is not contradicted by the presence of various obstacles to the

use of market values in measuring the amount of productive education and the

return on it. An alternative approach is to attempt to ostimate those re-

quirements directly. It will be soon that this approach can produce the

kind of information needed for educational policy of "how much" and "what

kind" of additional education is required for growth. It is not a novel

approach; in one form or another it has and is being widely used1. The

example given here can be considered as a more detailed calculation with

wider coverage. It makes explicit the type of data which is used 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

creating a labor force with the desired set of skills.

The first stage is the calculation of current requirements for

education as an investment which creates productive factors. When this has

1. The work of the Perspective Planning Division of the Planning Commission
of the Government of India provides an excellent example of this approach
in spite of the limited data. The estimates by SVIMEZ, Trained Manpower
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-
ket for College Graduates, Cambridge, Mass., 1949.

WF
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been done, the means of extrapolating future requirements will become clear.

The following types of information are necessary:

1) a complete listing of employmont, sector by sector, in job

categories which permit the distinction of the differential

odutation and training requirements for each sector;

2) a description for each job category of the amounts of the

various types of education which arc required for an average

level of performance of the job.

With information of this typo it would be possible to classify

all employmont by education types and levels and, therefore, to find in to-

tal and sector by sector, the educational requirements of tho labor force.

These results would not indicate how much education had actually been given

and received in schools but the amounts effectively used in operating the

economy.

This approach would omit "unemployed.education" and whatever

education was obtained and used only for consumption purposes. It would

also omit that amount of education which is provided as the system performs

its searching and selection functions as mentioned above. This latter

omission should be made up in order to translate educational roquirements

into enrollmonts. This,in turn, can be accomplished by usc of "wastage"

coefficients which, for the various stages of the educational system, relate

total "outputs" to total initial""enrollments, on the other .hand it would

include all that education used which was obtainod as a joint-product of

education for "consumption" or "citezenship" purposes.

The potential of this approach as well as its own sot of-pro-

bloms may, porhaps, bo appreciatod best by moans 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 catogories requiros occupational census.

This is approximated in detail in published data only by information obtained

1
in the U.S. population censuses of 1940 and 1950 . A population census is

1. U.S. Bureau of the Census, Occupation By Industry, 1930 Population Census
Report P-E No.IC.
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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 behalf of the employed worker rather than the worker

himself. Reports of job categories and industry classification are thus

subject to individual errors of ignorance and, perhaps, to systematic biases

due, for example, to self-inflation. In an occupational census, moreover,

there are obvious limits to the detail possible in job classification but

the U.S. Census of Population suffers as well from an inconsistent amount

of detail

The second type of informationthe description of the educa-

tional requirements of each type of job is obtained from the impressive

compilation of information in Estimates of Worker Trait Requirements for

2
4000 Jobs'. This publication indicates separately the "Specific Vocational

Preparation" (SVP) and the "Goneral Educatidnal Developmont" (GED)roquired for

an average performance it each of the jobs. The former is estimated in

Table I by placing the job in ono of the following nine classes of periods

of preparation which include all the types of vocational schooling, on the

job training and actual job experience necessary taking into account the

possibilities of substitution among those different typos of preparation.

1. Dancors and dietitians are distinguished while "clerical and kindred work-

. ers, not elsewhere classified" and "operatives and kindrod workors, not

elsewhere classified" make up sixteen per cent of the 1950 labor force.

The situation is not quite so 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, Bureau of Employment Security, U.S. Employment

Service.
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Table I

SVP categories Training Time

I Short demonstration only

2 Short demonstration - 30 days

3 30 days - three months

4 3-6 months

5 6 months - 1 year

6 1-2 years

7 2-4 years

8 4-10 years

9 over 10 years

The classification of jobs in SVP categories was made to r~floot

current practice including customary apprenticeship periods and promotion

schedules boith of which may differ substantially from the nocessarylarning

periods. This source of bias could also be corrected when making estimates

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 catogaries, each described by a scale of general educational develop-

ment as in the accompanying Table II. These general description of levels

of language and reading skills, mathematical competence and general reasoning

ability are not easily translatable into conventional school years in the U.S.

because of the variability of the achievements of school systems. This would

be less of a problem in countries with uniform standards. The translation

in Table III below is obviously a controversial one and is not intonded to

be definitive. In particularitshould not be taken as the views of the

Bureau of Employment SecurityI.

1. I have had conflicting advice in making this translation and, perhaps,

have chosen that which represents the "higher standards" for the general

school systo.



- Scale of General Educational Development

State of development involving capability to immediately function in one or more of the following c.ays:

Level Reasoning Development Mathematical Development 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.

Work with a wide variety of theoreti
cal mathematical concepts and make

original applications of mathematical

procedures, as in empirical and

differential equations.

7,

51Apply principlos of rational systems to 1

solve practical problems. Interpret a varie-

ty to instructions furnished in written,
oral, diagrammatic, or schedule form. Deal

with a variety of concrete variables.

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 Meeting of the

Air (radio program).

Apply principles of logical or scientific fMake standard applications of
thinking to define problems, collect data, advanced mathematics, as differen-

establish facts, and draw valid conclusions. tial and integral calculus.

Interpret an extensive variety of technical

instructions in books, manuals, mathematical

or diagrammatic form. Deal with several f

abstract and concrete variables.

17 )Tabl e I I +
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Level Reasoning Development Mathematical Development Language Development

4,

3

2

1i

Make arithmetic calculations involv-

ing fractions, decimals and

percentages.

Use arithmetic to add, subtract,

multiply, and divide whole numbers.

Perform simple adding and subtract-

ing,

Apply common sense understanding to carry

out instructions furnished in written, oral,

or diagrammatic form. Deal with problem-i

involving several concrete variables.

Apply common sense understanding to carry

out detailed but uninvolved written or oral

instructions. Deal with problems involving

a few concrete variables.

Apply common sense understanding to carry

out spoken or written one- or two-step

instructions. Deal with standardized

situations with only one or two, very

occasional, variables entering.

Apply common sense understanding to carry

out very simple instructions given orally

or by demonstration. No variables.

Comprehension and expression as of

- Reader's Digest

- American Magazine

- Lowell Thomas (radio program).

Comprehension and expression as of

- "Pulp" detective magazines

- Movie Magazines

- Dorothy Dix

- Radio "soap operas".

Comprehension and expression of

a level to

- Sign name and understand what

is being signed

- Read simple materials, such as

lists, addresses and safety

warnings.

- Keep very simple production

records.

No speaking, reading, or

writing required.

Examples of "principles of rational systems" are:

building, nursing, farm management, ship ,sailing.

bookkeeping, internal conbustion engines, electric wiring systems, house

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

Requirements for 4,000 Jobs, p.111.

I None-----------------------------

I
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Table III

GED category School Year Equivalent in -Years

1 0

2 4

3 7

4 10

5 12

6 16

7 18

Application of the SVP and GED estimates to the Census of Popu-

lation categories involved further approximation due to the differences in

job classification and, especially, because of the grossness of the Census

of Population job classification. This was done, however, with the results

shown in Table IV. In this Table, the distribution of the labor force in

each SVP and GED category is presented for the major industries distinguish-

ed by the Census of Population. For each industry also the averago level of

training (SVP) and education (GED) is calculated . This provides a detailed

description of the education 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 education and skills which

they require. A casutl attempt was made to relate the individual GED and

SVP averages computed to capital intensity, depreciation and other features

of each industry without success. Those possible relations require more in-

vestigation, however.

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

SVP categories Training Time SVP categories Training Time.
1 0 5 9 mont-hs or 0.75 years
2 15 days or .041 years 6 1.5 years

3 60 days or .165 years 7 3 years

4 4.5 months or .375 8 7 years
years
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The approach has also been used on the data of the Occupational

Census of 1940 with the overall rosults shown in Table V and VI comparod

to the results for 1950. Since, however, the same job descriptions were

used both in 1940, the method could only reveal the effects of movemonts

between jobs. No allowance could '.o made for the possible upgrading or

downgrading of the skill and oducation requiroments of the samo job as be-

twoon the two years.

The averagos for both GED and SVP show a gonoral upgrading of the

oducation and skill requirements of the labor force as between the two years.

The distribution shows how it took place. Although tho proportion of work-

ers in the two lowest SVP categories was higher in 1950 than in 1940, the

upward shift of workers in all the other categories more than over-balanced

that. From comparison of the GED averages for 1940 and 1950 it can be said

that the average goncral oducation requirements in the labor force wont up

by about 4 per cent. A comparison of the GED distributions shows that the

need for workers with at least some high school education incroased by about

8.5 per cent between 1940 and 1950, moving from 71.4 per cent to 77.6 per

cent of the labor force. The GED category with the fastest rate of growth

of requirements was that of the college post-graduato level.

The emphasis of this approach in determining educational require-

ments is demonstratod by a comparison of the achieved lovels of education in

the labor force with those estimated to be necessary. In 1940 and 1950 the

proportions of employed persons with at least a full high school education

wore 31.2 per cent and 39.0 per cent respectively. Those noding that much

education for thoir jobs according to this study were 28-5 per cent and 32.4

per cent of the labor force. On the other hand, the higher education in

tho labor force is quite fully employed:. in 1940 and 1950 the percentage of

employed persons having four or more years of college wore 5.9 and 7.4 re-

spectively while the percentages of those requiring such an education were

7.1 and 7.4 per cent. This seems to show a growing amount of "unemployed"

high school education in the labor force.
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Table IV - Distribution of the U.S. Labor Force in 1950 Acording To Requirements for General Education and Vocational Preparation (in percentages)

and Average Requirements (in years)

General Education Categories

12 3 45 6 7
---- -- Aver-

Years of Schooling age
- -- - - -- - - - - - - ----- (in

0 4 7 1 10 12-16 18 years)
I I

- 34.23

0.21

0.02
0.03
0.03

0.03

34.84
0.14
0.11

0.88
0.90
0.81

0.53

2.47 62.19

1.23
44.83
88.39

8.81
6.31
8.50
4.10

1.15 14.78

63.14
12.20

5.45

17.15
13.78
9.79

27.54

15.21

0.78

0.48
40.00

5.17

69.56
74.97
80.01
59.56

0.26

0.25
1.31
0.31

1.19
1.36
0.36
2.61

66.70 0.66

0.07

0.06
1.31
0.57

2.39
2.65
0.50
5.66

7.91

7.90
9.61-
7.51

11.33
11.55
11.34
11.65

Special Vocational Preparation Categories

1 2  34 456e7r8
I- I Aver-

Period of Training

0  0to 1 1 to 3 3 to 6-1
month months I months r

- 1.62 34.15 1.0t

- 0.37
0.21 43.20

- 88.31

0.02
0.06
0.03

4.10
4.37

5.35
1.56

1.47 10.98 0.03 3.31

34.74
0.55
0.61

0.79
0.52
0.26
2.04

0.97
10.45

3.84

8.67
7.83
6.47

10.31

6- o-
months

0.15

0.13
1.66
0.73

5.86
4.47
2.20

14.60

1 to 2 2 to 4

years years

1.96 0.88

0.59

40.03
5.52

73.51
73.46
79.75
63.03

6

63.03
2.63
0.57

5.08
5.18
5.21
4.55

S4 to 10

years

0.18

I-
0.17
1.38
0.42

1.97
4.11
0.73
3.91

0.85 17.60 5.50 5.47 65.40 1.84

age

(in

years)

1,03

1.04
1.41
0.26

2.50
2.63
2.57
2.38

2.28

Constructi on

Manufacturing

0.02

0.17

0.25 25.20

0.93 12.73

16.50

59.15

54.35

22.86

1.25 2.41 10.58

1.63 2.53 10.30

0.02 20.06

0.18 188.

1.27 9.66

1.15 49.70

2.28 3.12 56.03

5.21 5.41 18.90

ndustrial Sectors

Agriculture, forestry

and fisheries

Agriculture

Forestry

Fisheries

Mining
Metal mining

Coal mining

Crude petroleum and
natural gas extrac

tion

Nonmetallic mining

and quarrying ex-

cept fuel

7.56

5.57

2.32

1.27

i -

1
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Industry -

-1-- -

General

3

Edo

2 1

ication Categories Special Vocati
4 ~ - - 1---~ --- ~~ ~-T - - - - - r- - - - ---

4_ 5 _ 6 _' 7 1 Avg. -I1 1 1 2 3 _I 4 T 5

onal Preparation Categori

~--1---r 7
es

8 Avg.

Logging and wood pro-

ducts except furni-

ture

Logging

Saw mills, planing

mills and mill work
Mdi scellI aneaus wood

products

Furniture and Fixtures

Stone,clay and glass

products

61:ass and glass
prodocts
Cement and concrete,

gypsum and plaster
products

Structural clay
products

Pottery and related

products
Miscellaneous non-me

tallic mineral and

stone products

0,02 0,19

0,02 0,10

0,02 0,23

- 0,12

0.05 0.05

0.18 0.41
0.34 0.34

0.03 0.82

0.04 0.23

0.17 0.11

0.23

45,98 32,92 20,28

86,40

38,21
4,94

37, 30
8,21

23,64

19,67 57,05 22.02

14.18 60.29 23.95

21.54 58.29 16.18
12.59 69.77 13.99

30.25 46.07 19.80

39.14 45.61 12.30

14.32 72.94 8.32

0.23 13.82 56.17 24.68

0, 42 0,19

0,22
0,42

0.77

0,10
0,18

0.37

9,05 0,02 39,50 2,65 31,48 3,49

7,58 0,02

9,26 0,02

9.33

1.04 0.44 10.14 0.05

1..99
2.03

0.89

1.05

2.72

1.41 9.87 0.18
0.94 8.98 0.36

73,23
32,81

4,61 9,58
2,18 34,75

- 18.75 1.91

10,65 11,66

2,01 3,41
4, 07 13,45

51.28 2.70

9.83 1.12 52.27 3.15

20.61 1.82 50.85 2.53
14.30 0.88 61.83 2.05

2.14 9.63 0.03 25.58 1.03 42.38 3.42

1.63 8.99 0.04 35.73 5.14 37.20 1.83

1.42 9.99 0.17 13.87 1.47 66.27 2.04

2.36 2.51 10.38 0.23 ~ 15.06 1.46 45.75 3.22

6,73
12, 21

7.10 17.27

5.94 26.65

4.73 16.92
4.03 14.89

5.25 19.46

4.24 14.00

4.13 10.18

6.11 24.38

0,55

0,41
0,51

0.99

0.99

0,71

0,37
0,78

0.92

1.18

2.36 0.96
1.66 0.88

2.85 1.05

1.83 0.79

1.87 0.77

3.78 1.25
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Industry

Primary metal industries

Blast furnaces, steel

works and rolling
mills

Other primary iron

and steel industries

Primary nonferrous

Industries

Fabricated metal In-

dustries

Fabricated steel

products

Fabricated non-

ferrous metal

products

Not specified metal

industries

Machinery, except

lectrical

Agricultural machinery

and tractors

Office and store ma-

chines and devices

Miscellaneous machinery

Electrical machinery

equipment and supplies

1 J2

0.18
0.16

I--

General Education Categories

3 4 567 Avg. U 1 --

0.56 23.54
0.77 25.94

0.13 0.17 21.44

0.29 0.45 18.96

0.11 0.16

0.12 0.18

0.03 0.12

- 0.23

0.15 0.12

0.30

9.91

10.26

7.30

11.74

5.96

0.15 10.08

--5 .0.06

0.15 0.13

0.14 0.11

2.28
5.80

5.43

49.00
45.02

23.38 1.16 2.18

24.74 1.17 2.20

53,05 22.63 1.13

54.54 21.47 1.21

54.70 30.80 2.08

1.45

3.08

2.24

55.62 29.34 2.15 2.33

49.03 40.22 1.71

49.20 35.22 1.13

1.59

2.48

52.43 35.21 2.80 3.33

55.43 29.31 2.48 2.26

64.08

48.29

26.56
39.10

4.28 2.74

2.81 3.72

66.34 19.73 3.05 5.20

9.95
10.04

0.18
0.16

9.97 0.14

10.12 0.31

10.60 0.11

10.57 0.12

10.81 0.03

10.61 -

10.94 0.16

10.58 0.30

10.94
11.05 0.15

1D.81 0.14

I
Special Vocational Preparation Categories

6 7 8

19.58
20.81

3-4-2

21.28

23.79

19.42

16.08

10.42

10.77

8.03

10.38

8.22

10.67

8.82

7.72

6.62

5 __

1.34 36.67 6.64 10.61
1.28 33.74 7.24 8.97

1.03 36.74 6.58 15.61

1.53

0.86

0.89

0.72

0.23

1.37

45.96 4.86 9.03

Avg.

3.70 1.19
4.01 1.23

17.61 2.87 1.15

16.71 5.52 1.24

46.13 8.92 5.23 25.03 3.30

46.91 9.18 5.32 23.58 3.23

41.12 7.19

43.57 8.80

40.58 4.95

0.99 45.60 7.42

1.09 50.23 4.91

1.06 39.12 7.67

0.94 57.22 4.94

1.31

1,2(

4.58 34.77 3.56 1.56

5.42 26.41 5.19 1.46

7.32 28.77 8.63 1.77

6.32 24.16 4.54

3.74 24.53
4.72 29.99

1.36

6.68 1.48

9.57 1.84

5.16 17.40 , 7.58 1.38



T- - General Education Categories-
Industry ---------------------

2! 3 4 5 6 7 Avg. 1 2 r Special Vocational Preparation Categories

---- I-
5 - 6 Avg.

Transportation Equip

ment

Motor vehicles and
motor vehicle e-

qipment
Aircraft and parts
Ship and boat build
ing and repairing

Railroad and miscel-
laneous transport
equipment

Professional and photo
graphic equipment and
watches

Professional equip-

ment and supplies
Photographic equip-

ment and supplies
Wakches, clocks and
clockwork operated
devices

Miscellaneous manufac-
Iuring industries

food and Kindred Pro-
ducts

Meat products

0.23 0.28

0.32 0.32

0.09 0.11
0.02 0.41

0.05 0.15

0.06 0.31

0.08 0.05

- 0.91

0.09 0.35

0.09 0.09

0.14 0.29

0.03 0.29

8.10

9.14

2.90
10.21

10.27

3.90

53.02 32.51 2.48

58.97 27.57 1.92

45.98

31.68
37.11
53.08

4.21

2.35

50.60 32.65 3.36

63.53 24.70 3.48

3.32 60.33 28.08 3.56

5.42 65.22 19.39 4.56

3.79

5.70

72.00 20.51 1.76

68.85 22.56 1.55

17.07 62.49 18.01 0.94

18.45 69.54 9.87 1.10

3.38

1.76

10.81 0.23 8.20 0.93 45.00 8.52

10.48 0.32 8.99 0.68

9.60 11.65
2.25 11.04

0.09 3.62
0.02 10.76

52.27 9.41

0.74 38.32
2.59 17.77

2.92 10.77 0.05 10.27 1.07 39.46 9.63

4.02 10.88 0.06 6.56

4.58 11.03 0.08

4.50 10.80 -

1.50 10.49 0.09

6.56

1.08

1.18

7.70 0.78

5.02

1.16 10.45 0.09 8.32

1.06 ' 9.96 0.14 21.30

0,72 9.75 0.03 21.25

1.14

52.23 4.33

48.24 4.47

52.62 4.41

4.42 26.32 6.38

4.27 18.85 5.21

4.95 4.95 37.04
8.76 3.27 50.35

7.11

10.29
6.49

26.52 5.89

5.37 23.79 6.58

5.12 27.53 6.82

7.31

65.13 3.70 3.61

1.06 58.64 3.95

1.35 49.11 3.58

4.73

4.31

1.14 59.97 3.22 3.47

19.78 7.38

16.64 4.67

19.63 3.58

18.56 1.65

9.09 2.11

D 63. 67 14.67 0.79 1.05 10.49 0.09 16.75

24)

1.54

1.27

2.08
2.15

1.54

1.44

1.59

1.43

1.08

1.16

0.96

0.73

3 -

--- --
4 -

2. 65 52.79 5. 40 6.10 15.10 1.11 0,.87Dairy pr oduc ts 1 0.09 0.17 19. 56
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_r__--I- - T 5 .'- 3 ---eneral Education CategoriesI Special Vocational Preparation Categories-- 2- ------T -- ----

Canning and Preser-

ving fruits, vege-

tables and sea

foods
Grain.:mill products

Bakery products

Confectionery and

Related Products

Beverage Industries

Li scell aneous food

preparations and

kindred products

Not specified food

industries

Tobacco Manufactures

0.11

0.70
0.16
0.08

0.15 16.40 68.45 13.02

0.62
0.16
0.20

0.08 0.31
0.11 0.59

- 0.47

0.49 0.32

Textile Mill Products 0.70

Knitting mills 0.06

Dyeing and finishing 0.22

textiles except knit
goods

Carpets, rugs and other 0.09

floor coverings

Yarn, thread and fa- 0.95

brIc mills

Miscellaneous tex- 0.06

tile oill products

0.60
0.08
0.45

22.69
9.68
8.20

22.68
20.76

57.44
54.74

80.96

56.47
58.22

16.13
34.58
9.24

18.37
16.46

11.95 62.61 18.14

9.88 79.92

12.21
2.02
8.07

69.02
88.38
64.52

8.51

16.29
8.94

24.82

0.37 13.28 56.32 27.35

0.77 14.88 65.65 16.61

0.73 8.28 74.10 15.53

1.12

1.27

0.41
0.64

1.05
o..9

2.67

1.05 9.90 0.11

1.15
0.27
0.68

9.70
10.41
10.01

0.70
0.16
0.08

1.05 9.81 0.08

2.97 9.95 0.11

4.16 10.47 -

0.62 0.26

0.60
0.36
0.73

0.56
0.16
1.19

9.86 0.49

9.93
10.14
10.34

0.70
0.06
0.23

1.25 1.34 10.30 0.09

0.59 0.55 9.82 0.96

0.68 0.62 10.10 0.06

17.43 1.60 57.72 2.42 5.92

23.98
23.87
13.18

24.60

24.14

1.06
0.79
0.88

41 .67

34.38
68.78

4.24

2.20
2.83

3.56
3.47

3.90

13.33

22.84
34.76
9.16

1.49 45.82 4.15 3.92 18.42
1.54 43.97 5.38 4.89 16.51

19.87 0.94 45.00 3.85 5.91 18.77

12.48 0.62

7.74
3.55
8.91

0.78
0.52
1.69

12.87 0.74

8.04 0.74

10.64 1.41

72.39 1.70 3.32

60.11
82.39
55.84

7.42
1.33
2.87

47.48 4.49

56.16 9.52

5.34
3.50

17.43

4,58

8.51

17.00
8.33

10.49

27.81

5.10 18.62

63.68 3.44 4.62 15.14

1.47 0.83

1.95
0.37
1.19

1.08
1,28

0.70

1.52 0.93
3.46 1.03

5.65 1.22

0.49

0.91
0.31
2.54

1.94

0.63

0.94
0.65
0.99

1.25

0.86 0.98

1.01 0.80



General Education Categories
Industry

1 2 3 4 5 ~ ~ ~~6 ~ ~ ~ ~ ~- - ~ ~ ~ - - - ~ -I 21
Special Vocational Preparation Categories

3~T~~~~~1 ~161

Apparel and other fa-.

tricated textile pro-

ducts

Apparel and acces-

sories

iiscellaneous fabri

cated textile pro-

ducts

Paper and allied pro-

ducts

Pulp, paper and

paper-board mills

Paper-board containers

and boxes

Miscellaneous paper

and pulp products

Printing, publishing
and allied industries

Chemicals and allied
products

Synthetic Fibers
Drugs and medicines

Paints, varnishes and

related products

0.05 0.24

0.04

0,21

0.24

0,21

1.85 89.12

1.60

4,68

89.89

80,35

7.76 0.89 0.09

7.28

13.31

0.12 0.54 13.09 68.36 15.45

0.11

0.16

0.91 16.36 64.60

0.19 11.00

0.10 0.22 9.14

71.16

72.52

10.14 0.05 3.94 0.27 82.16 1.66 2.61

0.89 0.06 10.14 0,04

0.85 0.39 10.17 0.21

3.61 0.28 83,14 1.63 2.51

7.65 0.47

1.15 1.29 10.04 0.12 14.29 1.69

15.60 0.80

15.59 1.18

15.07 1.74

0.08 10.65 3.40 34.65 42.24

0.05 0.40 13.32 59.04

-- 0.40
.. 0.05

0.05 0.10

Miscellaneous chemicals 0.07

and allied products

10.07
6.33

10.39

68.02
65.98
66.35

0.47 14.82 56.39

1.93

17.77 2.23

16.20
15.40
15.30

1.01
4.35
1.69

18.52 2.19

1.62

0.72

1.21

9.93 0.11 16.55 2.36

10.08 0.16 11.94 0.86

10.03 0.10 12.36

7.05 10.78 0.08 17.39

7.19

4.30
7.89
6.12

10.64 0.06 17.29 1.55

10.40
11.01
10.45

- 8.72
- 13.73

0.11 14.98

7.54 10.81 0.07 18.90

1.24

9.02

8.55

70.83 1.93 3.69 14.29

59.53 2.56 4.83 13.38

55.86 2.78 5.70 13.24

63.97 2.02 4.18 13.14

62.12 2.66 3.85 13.84

2.97 24.08 4.16

44.74 4.02

0.74
1.29
1.16

62.35
46.18

51.21

4.36
3.93
3.69

1.70 21.11

6.12 17.44

3.17
8.10
6.28

14.49
18.13
15.45

1.72 41.88 4.04 6.20 17.91

0.29 0.65

0.24 0.64

0.92 0.77

3.60 0.98

3.40 0.82

3.73 0.97

3.83 1.00

28.51

8.78

6.17
8,64

7.12

9.28

2.79

1.44

1.17
1.45
1.34

1.47

26)
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-IGeneral Education Categories
Industry 1 4~~~61

- - - - ----------- 2 -34

Petrol eum and coal pro

ducts
Petroleum refining
Miscellaneous petro

leum 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 Utili-ties -
Total

7Tansportation-Total

Railroads and rail-

,ty express ser-

vices

0.06 0.55 15.25 51.45 21.09

0.07 0.53 14.00
- 0.78 27.08

0.24

0.07

0.06

0.32

0.06

51.83
47.83

21.29
19.20

8.18 74.66 12.59

4.25 88.36 6.41

0.25 13.33 75.26 9.66

0,09 0.02

- 0.09

0.36

0.08

0,06

2.71 91.67 4.92

3.83 84.56 10.07

10.78 61.99 21.79

3.02 28.12 36.84 29.07

0.06 4.30 35.49 30.10
0.06 4.51 24.86 41.09

28.67
27.98

3.86

7§ 4LKAvg. 1

7.74

Special Vocational Prepara

-II

10.78 0.06

4.09 8.19 10.87
1.67 3.44 10.10

1.72 2.29

0.56 0.29

0.51 0.88

0.42 0.17

1.12 0.33

2 3

15.09 2.45

0.07 13.96 2.50
- 25.86 2.00

10.25 0.24

10.05 0.07

1*4 1 5 I

36.73 7.92 6.81

36.45
39.40

8.3f
3.66

11.06 1.05 63.58 2.54

tion Categories

6- 7- 8Avg.

20.69

6.94 20.88
5.55 18.87

5.44

5.94 0.66 81.21 1.46 3.83

9.88 0.06 13.72 1.45 66.75 2.28

10.04 0.10

10.17

6.01

4.41 0.54 85.00 1.15 3.46

6.43 0.61 76.41 2.15 3.68

2.27 2.75 10.42 0.36 16.44 1.66 47.74 5.56 3.70

1.34 1.53

0.85 0.83
0.94 0.56

9.75 0.08 21.02 10.73 28.34 10.97 3.46

9.34 0.06
9.64 0.06

25.42
28,10

5.18 31.59
3.27 27.27

13.10
11.39

12.59

6.24

8.28

4.98

9.89

20.03

20.86

3.36 16.27
4.66 15.46

10.25 1.65

10.84
4.66

1.70
1.16

3.50 0.97

0.58 0.60

1.45 0.79

0.38 0.55

0.84 0.72

4.51 1.19

4.84 1.23

5.02 1.12
9.79 1.42
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Industry F
Street railways and

bus lines
Trucking Service

Warehousing and

storage

Texicab Service

later trapsportation
Air transportation
Petroleum and Gasoli

ne pipe lines

Services incidental
to transportation

TlJecommunications

UtJilities and sanitary
services

Electric light and

power and electric
gas utilities

Gas and -team supply
systems

Water supply

Sanitary services

Other and not speci-

fied utilities

Wholesale and retail
trade

General Education Categories
.... 1..r-2 1 ~~

0.16
0.02
0.12

0.06
0.16

1.13
0.20
0.43

0.18
28.29

4.81

-- 0.65

0.14 0.08

0.11 0.64

0.12 0.42

0.13 1.76

- 0.70
0.14 0.26
0.08 0.77

0.10 0.36

jill
7.09

72.73
34.79

82.21
22.40
7.53

13.08

27.99

3.05

' 41- ~ -~ ~~ -- ~
45j6

27.11
12.59
41.19

4.27
22.85
28.37
54.29

63.31
13.90
21.93

12.97
24.92
58.97
18.95

0.69
0.40
0.65

0.24

1.14
2.85
3.46

42.86 25.95 1.24

65.24 27.26 1.54

* I Special Vocati onal
~ ~~-- -- ~ - ~-~- - - ~ ~ ~~r t- 4--c --V-a-i~ -

7Avg. 1 1 2 31 4 1i

0.51

0.16
0.89

0.13
0.34
2.12
5.41

1.31

2.69

20.95 39.02 32.01 2.96 4.31

10.28

15.92

22.83
72.38

20.31

40.56 39.79 3.48 5.35

45.90 30.35 3.35 2.59

45.13

17.50
42.59

24.22
8.16

27.25

1.99
0.40

4.63

18.67 48.93 28.45 3.22

5.13
1.16
4.37

11.05
8.12
9.47

7.82
8.22

11.28
10.34

9.82

0.16
0.02
0.12

0.06
0.16

10.74 0.14

10.48 0.11

11.09 0.12

10.42 0.13

10.29
8.08

10.51
0.14
6.08

0.27 10.19 0.11

7.93
11.77
31.61

81.27
35.57
9.26

14.59

13.96
1.58
2.02

1.35
20.39

3.17
1.85

27.84 5.39

2.35 44.43

19.54 4.27

10.90 5.31

17.60 3.67

21.96
56.61

21.34

1.49
0.87
6.17

43.44 3.90

9.91
69.32
34.08

3.06
13.29
16.35
34.74

31.05

17.62

25.31

23.59

29.30

35.78
26.23

25.36

12.74

Preparation Categories t

-5 6 7 8 Avg.

48.01

3.35
5.40

5.93
4.88

18.43
19.85

1.59
1.33
3.69

0.31
1.38

12.82
4.51

17.54
12.42
21.84

7.97
23.77
37.41
18.19'

7.73 2.19 23.47

2.76 1.72 28.14

8.12 4.67 32.19

8.12 4.88 40.64

10.68 5.00 27.39

5.42

3.18
7.80

4.72
3.49

4.20

23.23
8.01

29.48

3.66 3.67 32.05

0.90
0.21
1.24

0.11
0.66
2.40
6.17

1.04
0.70
0.98.

0.34
0.91
1.69
1.33

2.33 1.09

2.84 1.23

5.79 1.61

6.43 1.90

6.23

7.40
1.47

5.57

1.54

1.47
0.54

1.51

0.53 1.14



industry - - -

Wholesale Trade 0

Fsetail Trade 0

Finance, Insurance and 1
Real Estate

Pisiness and repair 0

services

Advertising 0

Accounting, auditing

and bookkeeping ser-

vices

Miscellaneous business 5

services

Automobile repair ser- 0

vices and garages

Personal services 0

Entertainment and re- 0

creation services

Professional and rela- 0
ted services

Pablic Administration 0

Postal Service 0
Federal public admi- 0
nistration
State public admini- 0

stration
Local public admini-

stration

General Education Categories

2

0.13

0.42

0.03

2.32

0.18
0.03

0.05

4.88

.03

.12

.34

.90

.05

.18

.02

.29 11.50

.66 0,06

.41

.29

.23

.29

.30

0.33

0.53

0.20
0.06
0.36

0.09

0.13

45

18.04

18.82

5.67

4.74

3.30
0.32

54.07

47.71

50.80

21.64

37.34
24.38

4.01 45.86

6.49 10.84

52.52

14.09

10.01

14.65
42.64
6.83

4.38

15.05

38.91

22.72

48.29
45.44
55.79

51.32

11.44 39.26

22.23

29.91

39.06

~ ~-~ ~ ~ - ~ ~ ~ ~ ~ ~~-I

4.70

2.88

2.45

61.21 7.51

42.59
3.32

11.30
71.60

32,38 6.22

77.28 0.39

20.00

31.22

17.77

25.17
2.97

23.80

28.92

0..55

11.85

35.15

7.98
8.60
6.01

11.45

0.80

0.14

0.65

10.23

10.18

10.67

0.03

0.13

1.32

1.68 11.44 0.90

5.24 11.83
0.35 14.38

6.30

0.10

0.09

3.20

13.41

3.42
0.06
6.92

3.54

0.05
0.03

10.88 5.18

2~
2

29.70

45.54

9.12

8.11

5.39
0.56

10.23

11.09 0.02 11.20

8.15

11.10

13.16

10.78
9.27

11.13

11.38

0.30

1i.09

2.13

0.30
0.23
0.29

0.30

39.09 7.76 1.99 11.02 0.36

59,42

17.03

14.16

8.16
5.51
7.49

9.80

9.99

Special Vocational Preparation Categories

I 3 -

2.41

4.15

6.04

1.30

3.11
0.26

4j5

32.99 5.69

9.96 3.12

29.41 31.46

13.36 7.26

28.03 16.65
14.07 9.81

~1 6 _
1.69

4.03

1.25

1.36

0.89
0.09

4.46 29.92 9.74 2.70

0.29

5,19

7.00

1.25

13.66
39.44
3.68

3.99

14.66

6.65 2.99 1.32

5.33 1,74 15.15

8.61 8.23 11.75

12.79

44.44
42.62
47.60

40.58

2.97

5.56
0.76
7.52

9.47

42.54 4.69

31.09

2.24
0.40
2.23

2.39

3.30 20.97

29)

- -I- - .

7

26.24

32.73

20.19

65.70

25.33
74.71

31.54

74.41

12.69

32.81

17.95

21.56
10.97
24.89

29.15

8

1.25

0.34

1.21

2.01

20.55
0.47

6.23

0.12

0.18

3.47

17.66

4.08
0.07
6.30

4.32

3.49

Avg.

1.08

1.15

1.07

2.24

2.45
2.40

1.62

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 Gneral Educational Requirements

Scale of general educa School grade 1940 Labor Force 1950 Labor Force

tional development egquivalent
tnNumber Per Cent Number Per Cent

1

2

3

4

5

6

7

Average Years

0

4

7

10

12

16

18

Total

of Schooling Required

583,240

3,478,758

8,778,560

19,254,902

9,597,940

2,313,240

844,420

44,851,060

9.7

1.30

7.76

19.57

42.93

21.40

5.16

1.88

100.00

119,220

3,118,640

9,067,170

24,584,300

14,019,460

2,775,180

1,322,510

55,006,480

10.1

This translation of the scale of general educational development represents personal judgements.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.

30)

0.22

5.67

16.48

44.69

25.49

5.05

2.40

100.00
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Table VI - Specific Vocational Training Requirements for the U.S. Labor Force in 1940 and 1950

1940 Labor Force 1950 Labor Force
Specific Vocational Preparation

Range f Number Per Cent f Number Per Cent

I 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 14.37

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
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These comparisons of "roquiroments" with "actuals" should not

be taken as implying that any surplus of the latter over the former implies

that there is "too much" high school education-, for example. Evon to create

the productive inputs alone a certain amount of "wastage" is necessary as men-

tioned above. Moro importantly, it was also pointed out that there are many

valid reasons for education at all levels in addition to preparation for pro-

duction. The calculations abovo are not in any way meant to domoan those

reasons.

The ostimatos also provide the basis for computing the total

costs of educating a labor force with the specified skills. This could be

done by applying the appropriato unit costs to the different typos and l-

vols of education. The estimate would include vocational education costs,

as it should, and exclude oducation primarily for the purposos of consumption.

That part of education which might be warrantod to give flexibility and mobi-

lity to the labor force, just as excess capacity and flexibility is sometimes

built into capital equipment, is also excluded, howevr. Also no allowance

would be for the necessary "wastage" roquirements in education, i.e. for

that which porforms the necessary screening functions. Even apart from these

omissions the calculated total would not correspond to human "capital" for

that would be giving a zero value to the inovitablo, and desired, joint-pro-

ducts.

There are inadequacies in the census data and in the job doscript-

ion data. But the approach gives information which would othorwiso be unavail

able about' the labor force and its desirable educational background, I be-

liove, and it points the way to detailed methods of educational planning.

IV. Education and Manpower Planning

In planning education for productive purposes as in most other

kinds of planning it is necessary to give details of "how much" and "what

kind", if plans are to be useful. This can be and has boon done by follow-

ing an approach similar to that outlined above. The stops are: (1) to pro-

ject future occupational levels and (2) to deduce from those the necessary
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educational requiromonts.

For example, if the assumption wore made that the "marginal"

educational requirements were equal to the avorage, then data such as that

of table IV could be usod in the U.S. to project educational needs based on

industry projoctions. If tho"rmarginal" requirements arc not oqual to the

average then further information on the margins, organized as outlined above

would provido the necessary information. For other countries, with some

reason to believe that their development may follow U.S. patterns, Table IV

would provide a basis for estimating what their future educational patterns

might become. Similar studies for other countries could add to the range

of experience 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 estimating shadow prices for resources for which there

are no valid market prices. A good occupational census is necessary and,

for projections, information on the occupational distribution of industries

to be expanded in the future. Occupational censuses are either al'ready 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, wherevor possible, and job classifications

used which are compatible with other job information. The information on

job descriptions needs to be improved. The Worker Trait Requirements 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 the 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 produce empirical material of immediate use in setting criteria for

education.
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Having sot forth the criticisms of the use of "market criteria"

in educational planning, it does not follow that "prices", i.e. wagos, have

no relation at all to'Invostment" in education. The relation is not obvious,

however, and it too should be investigated. Certainly one criteria for edu-

cational planning is that the returns to educated labor should be reasonably

consistent with the investment in education. But what constitutes reasonable

consistency has to be explored and cannot be assumed.


