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I, Introduction

Economic analysis of education potentially can contribute a grest
deal to the understanding regquired for the formulation of an educational
policy which will make the best use of human rescurces and contribute most
to economic growth. By nc means all of the individually zna socially
significant features of educaticn fall within the economic nexus to te sure
but this dcea not preclude exploration of this nexus to iearn what is
important there, This book ie itself an example of the forauys which, to
an increasing estent, are being made,

Trhe particular objectiv: of this paper is the analysis of the
gignificance of higher education in economic growth, To achieve this
cbiective it is necessary to consider generaliy the role of education
in the econory in contributing to economic growth and in affecting the
distribution of the benefits of that growth. Many of the unique economic
Teatures of wducation can usefully be analyzed zs a process of capital
crox’ion., The process end its results can then be compared with other
types of capital formation in order to devslop an appreciation of the
special contribution of higher education to economic growth,

Thus, Fart II will Qiscuss educated labor ss a preductive capital
factor in the economy and its psrticular cheracteristics. Part IIT will
explore the implications of this aralysis for the demsnd and use of labor
with a higher education. The analytical approach will Lhen be extended in
Part IV to a considerstion of the conditions of supply of labor with a
higlier education. Part V will cenclude with a summarizstion of Hhe implica.-

ticns of the foregeing discussion for the analysis cf economic capital,
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In this field, as in others, it is easier to ask questions than to
find answers. However, it is also true, I believe, that there are now
relatively few reliable guides for economic policy in education in part
because the right questions have not beén asked often enough and in a
sufficiently specific form. Wnen this is done, there is a much better
chance of finding useful facts in the available informiytion, This paper
is mainly an attempt to pose the issues of investment in education in a
sanner susceptible to economic analysis, Some methods of developing a
practical basis for resolution of the issues are also presented and

discussed-

II. Educated Labor as a Capital Input to Productive Processes

Though it may appear somewhat strained to treat <ducated labor even
in some limited aspects as if it were a capital factor, the vogue is
increasingnl From the viewpoint of the individusl or of society as a
whole education has features similar to the production of physical capital
gooda. Both require the use over a period of time of facilities such as
buildings, various types of materials, cquipment, and other labor with
varicus skills for their creation., Both necessitate the sacrifice of the
output and income which might otherwise have been produced. Both, themselves,
will yleld "services” over some subsequent period. The essential capital
formation features are the same but, of course, the conditions of "production,?

the time pericods involved and the resources required vary extensively. Thess
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lSee, for exanple, "Higher LEducation in the United Siates," The
Review of Economics and Statisties, Vol, XLII, Supplement, August, 19603
P.Co Glick and He, P, Miller, "Dducational Level and Potential Income, ™
American Sociological Heview, June, 19563 T.id. Schultz, "Capital Formation
By Education,” Journal of Pelitical Fconcmy, Vol, LY¥VIII, Decenbor, 1izt0,
Ho, 6, pbo D71=58%.




variations, the restrictions thsy place on labor capital formabticn and

their implications for growth sre, in large part, the subject matter of
this paper. This section wiil compare the general features of eduvcated
labor treated as a capital input with physical capital. Subssquent secticns
will follow up particular aspecte of these features.

To convey an appreciation of the significance of education treated
9s a process of canital creation in humang it is heipful to make an
analogy with the naturel resources of a nation: its land for farming,
mineral deposits, rivers, and so on., Virtually none of these, by them-
selvesd and wnimproved, yield useful ouiouts, Yet, after itey are worked
upon by wmen and equipment, they become czpable of producing crops, ores
and power, After developmental work, natursl resources become a kind of
capital; each type pogssessing snue unique features, but having the same
essential quality of ylelding guods or serv.ices over a peried of time
after some initial investment of effort. There is no generic verm for
the developmental effort which must be applied to natural resources to nake
them inte productive cepital, bui there is such a word for human resourves.
It is education. Apolied or supplied over scme period of time it will
improve the productivity of labor and result in the performance of services
witich could not otherwise be cbbeined. In Ltuming to analysis of the
special characteristiecs of educated labor as a capital Factor, it will be
useful torefer to this analogy of huvan and natural resource developmant .
It is a fruitful one and worth oursuing because it helps make nlausible the

427

use of economic concepts vhich might otherwise seem inappropriste.
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For example, the point that the amount end quality of human capital

in a society is dependent on the means of development can be made force-
fully by use of the anal&gy to natural resources. These can never be fully
kncwn until their exploitation is under way. Investment in oil exploration
and improvement of extraption techniques will actuaily change the known and
available oil reserves. Lsnd fertility is not a conce-and-for-all unchange-
able gift of nature., Fertilization and irrigation will incresse fertility
as will the development of new crop strains especially suited to the land.
These will contribute to the land's economic value and even to what may be
considered the total amount of arable iand available, In a similar way
labor skills are not only developed by education but they are found as well.
It just does not seem to be true that humen talent will always appear no
matter how discouraging the environment and inadequate the cultivation.,
One of the functions of an educational system is to act as a mechanism for
searching and selecting potential talent., Thus education not only improves
the quality of s labor force but also increases the amount of talent beyond
what otherwise would be known.,

It is probably true that the different levels of education_make
different kinds of contributions to the uncovering of individual potentials.
This is not a subject upon which an economist can comment with expertise
but a college teacher can remark that even at that advenced level a great
deal of exploration and discovery is going on.

There is still ancther reflexive or feedback effect of education on
the amount of human skills which are aveilable. This makes itself felt wia

the relation between education and the total size of the population and
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labor force. fThere is no doubt that within many countries over a congider-
able range, educational levels and birth rates are inversely related.
However, it should be kept in mind that in this relation educsticn may nd
be the causal factor or, at least, not the only causal factor., It may, to
gome extent, operate only indirectly via its connection with income levels.

One feature of productive capital which is of great irportance in
determining its role in economic growth is its specificity with respsct to
usz in producing some pardvicsular nreduct. Or, %o put it Lhe other way
round, its mobility as beltwsen indusiries. Many developsd natural resowrces
have a wide range of applications in production or they are applied in a
wlde range of imdustries. Muel or other power resources previde perhaps
the best example of this bubt fertile, well-watered land in temperats climates
and many mineral deposits can also be used Lo produce & wide range of final
products. This is not always the case, however, Fotash, for example, is
mainly & fertllizer snd has & limited range of other applications. When
the processes of synthetis nitrogen fixation were developed in the sarly
pericd of this century; the significance was vastly chenged of what had
been a grest natural rescurce of Chile., A completely similsr phenomenon
is the cbsolescence of physical capital due to a change in technology or
a transfer of demand from the commedity the capital preduced. Censrslily,
the greater the range of apnlications of the capitael equipment, ths less
likely it is to be made completely worthiess by such a change. 2 simple
lathe, for example, which can produce rotary metal shepes for & wide rangs

of uses i: Jess likely to bzcome obaolele than a complicabed machine Llathe
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It is not easy to generalize about the relative inter-industry
mebility of educated labour because of lack of organized information about
this feature of it, The distinction between the various levels of education
is only partly also a distinction between the ranges of application of the
education. Certainly the range of usefulness in production of the lower
levels of education is very’broado I% cannot do everything, however,
and there are countries with a high rate of literacy which find themselves
with s shortage of skilled labor and professional persons. Still, most
human capital is probably unique as u&mpared to most types of physical
capital. More education permits greater specialization, to be sure, but
it does not in that way limit the range of fields in which individuals are
useful, In many ways, the opposite is true; "education is brﬁadening" in
a2 vocationsl as well as a cultural sence, Thus, persons with a higher
education may become '"marrow specialists" but that is not a matter of
necessity and there is no reasuvn to suppose that it customarily happens
that way, In fact, rather the reverse seems to be true.

The distinction between general education, on the one hand, and
vecational or special education, on the other, is, in part; a distinction
as to whether it prepares for further education but the distinction has
another sense &8 well, 7The distinction alsc refers to the specificity to
particular lines of production of the skills created. Though vocstional
education as a term is most commonly used to describe development of skills
in partleular crafis or trades, much of higher educaticn is also vocaticnal
in the sense that it prepares for a particular type of cecupation. Fven

the general education at the collsgs level, the liberal arts education, has



as an important aspect its function as a vocational preparation., The
professional and graduate degreecs may seem more specialized but actually
have & wide range of applicability. The range of potential openings for

a mechanical engineer, for example, is very broad and the lawyer's educa.-
tion seems to transcend even the wide, legal field, 14 is probably truc that
the transferability of skills, in a very general sense, from one type

of productive activity to another, is greater for those acquired in higher
education than in the manual and technical trades; however, even in the
latter there is undoubtedly a considerazble carry-over,

There are, of course, instances in which changes in technology or,
perhaps, demend for the product, have elimiﬁated the need for and, there-
fore, the value of certain human skills, and when human capital could not
be shifted with ease from one occupation to another, These instances may
even be historically important but it is difficult to form a judgment
abeut, this with any precisicn. Certainly most of what has been written
on the subject of technological unempicyment is highly impressionistic and
there have been few attempts to quantify and measure the changes which
have occurred. In some of the changes which have eliminated particular
types of indusiry as, for example, the cisplacement of handloom weavevs by
2 mechanized textile Industiy which is noew continuing in India, the skills
required in tlhe new industry are, in scme part, the same as in the old.

Of course, mary fewer persons are required due to the large incresse in
productivity so 2 substantizl obsclescerce of human capital is still involved.

It is tempting to generalize that such cbsolescence is = greater

danger and harpens more often at lower rasher than higher levels of skills
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and, in particular, happens relaiively rarely in the field of higher educa-
tion, Certainly it is easier to think of more examples of such vbsolescence
in handicraft Skills than in professional skills. Yet it does happen there
also. There are M.D,'s whose specialty has been substantially reduced in
gcope by the development of new drugs, There have been similar deveicpments

in certain fields of engineering which have lost much of thelr former voguse

in part due to changes in 1 rtic roduct.

The specialization in railrcad engineering problems is one example.

Yet it is clear Lhat an escential feature of human capital is its
greater adaptability as compared to physical capitsl. Machines do not
learn. People do and thne more they learn the wider the range of their
potential productivity,

Of all the features of human ¢apital which are distinctive as compared
to physical capital, the mest significant must be the role of "non-economic"
factors., This is a>terminolcgy which could be interpreted both as &n under-
statement or the reflection of gross pretentiousness on the part of the
economist as it lumps together in a residual class all manner of influences
which rank high on anyone's scale of values. Yet it only reflects the
sconomist’s way of organizing the relevant influences to bring them within
the scope ¢f his analysis. These non-econcmic factors must be taken into
account and their economic significance analyzed. The most convenient way
to do this at this stage of lmowledge is to consider them together.

Though labor is hired mainly on the basis of an economic calculation
which takes skill requiremenite and education into accownt, that is vaually

not the only factor in msking the contract. Nor is sducation itself pursued
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by individuals solsly as the result of a calculation of the rate of

return achievable. Many, theugh not all, of the non-economic aspects of
labor can be summed up by the economist in saying that education is like

a consumption good as well as like the process of investment. Economists
do not inquire deeply into why the tastes of consumers are what they are
out take them as more or less given patterns which, along with incomes

and prices determine the actusl purchsses. In a similar way it is possible
to abstract from the non-econcmic elements in the education process and
concentrate only on the implications of such factors. A few examples will
illustrate the point and that is as much as one can hope to do in a shert
es8say.

Education carries prestige independently of its economic significance
in many socleties, although this often ciffers with the extent of the
education. As obvious examples: in Burmese, Jewish and early New Engiand
societies religion constitutes & primary motive for education to the level
of literacy; the individual is expected to be able to participate in
religious activity by his own reading. As a less obvious but important
oxample one might cite the flow of students toward the physical and natural
sciences in recent years and the relative decline in the movement into the
medical profession. Yet the latter profession remains et the top of the
income heap. The prestige of the physical and natural scientist is
reflected not only in the pursuit of that education by students but in the
hiring policy of business. Industrial research has been quite profitable
but it is alac true thst scienbific research manpower has bheen hired and

hoarded by somz businessez in a way that camnot be evplained by economics

alone..
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Such factors are by no means enbirely absent from the equipment and
congtruction policies of business; to be sure; there are fads and fashions
there as well, However, the non-economic festurss of physical capital are
seldom presented as the mein justification of its existence as is nften true
for education, The calenlations may nof be precise and there may be biases
in selection btut the major criterion for pirivate invegtment in physical
capital is eccnomic not aesthetic or reiigious or anything else, Public
investment in physical capital Ls ancther matter. Here the motives may be
quite simllar to the motives for sponsorship of public scheols and se on.

As far as the hirers of educated labor are concerned, the non-sconomic
motives, to the extent they operate at all, are probably more significant
for the more highly educated labor than for labor with the lower levels of
education, For persons cobtsining education for themselves it is harder
to generalize. Certainly a basic education is commonly regarded as an
absolute prereguisite for the achievemant of pereonal, non-economic goalis
by the individual and his guardians at an early age. Higher education is
also heavily overlaid with "non-economic” significance, though perhaps not
as much as is somestimes ascumed, in the discussions of the value of a liberal
arte education, for example.

Two essential features of labor ss a factor of production tie the
non-gconomic sspects of sducalion closely to its economic sspecha. First of
all, ite qualities as a produstive inpul can not be divided and used separately.
A man is a mar and when he viorks with 2 spade or a machine he is slso a little

bit of an entrepriser, a citizen, a member of a family and so on. The education
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ne ascquires in and for any cne role in which he functions is alse applied
in some degree in every other rolas. There is no way we c¢an uxtract the
metal and leave the dross; it is always all there together, Put another
way, the economic role of education in the preparation cf sikills for use
in production cannot be fully separated from its consumption features. The
education and skills obtained as consumption goods may not be distinguishable
from those cbtained as investmant in capital. This also means that the
income of labor is not and cannot be fully distinguished between returns
due to native ability, unskilled effort, family and cultural indoctrination
or the various types of formal sducation which has been acquired. In this
regpect individualis in their acquisition of education are always Jlike small
proprietors whose business fortunes are not separable in law from their
personal fortunes.

The impression is not intended thet all the "non-economic" aspects
of labor can be summed vp and analyzed as if they constituted simply another
consumption gocd, Oppurtunity for socisl advancement is not just a private
congsumption geod and considered as a putlic conswwption good, it is a most
uwnusual one., Since social sdvancement is related to incomes, it is associated
with education when trested as & capital factor but it does not depsnd cnly
on economic acliievement..

Another unique feature of labor is its lnalienability; more bluntly
people cannot sell themselves, Thiz means that the viewpoint of the
individual and the society he composes is going to be different from the

viswpolnt of firms hiring lzbor. Firms pay for and use the flow of labor
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services resulting from the formation of human capital by education but
they are not primarily concerned with that capital formation procsss itself.
They may train workers if there is no other way of getting the services they
need, but they must always do so having in mind that there is no way in
which they can be sure of fully recapturing all the benefits of that capital
formation process, It is, of course, no reflection on business firms that
their point of view does not correspond with the individuals nor with an
overall vision of the society.

Allied to inalienability are the restrictlions in a free socilety,
especially on the.means which can be used by society to recapture for
general use the benefits of investment in the education of individuals.

For exampls, persons trained by the military service may be required to
davote some minimum time to those services, but the requirements are limited.
The more general cbligations of citizens for the education received are not
well defined andvonly in part because the general social benefits are also
not well defined, Permanent vesting of control and "ownership" of his labor
in an individual means, among other things, that there can be no guarantee
that his motives and incentives will be identical to those of the business
firms for which he works or of society as a whole,

Education has so far been considered in terms of its ability to
reproduce skills and thus create humen capital as a consumption good and
as an insirument of social policy. It is still more than this; it can create
the potential for finding new goods, new technologies ard new instruments of

soclal policy. No other kind of capital formation has 211 of these features.



Research and development are very much in the foreground of national policy
thege days and educationsl policy is centrally involved.

It is useful in order to bring educetion within the scope of eccnomic
analysis to consider it as if i% were a process of creating human capital.
It is more than that, %o be sure, and the economic analysis of this aspect
of education is not intended to deny its other aspects or even to reflect
an evaluvation of thelr comparative significance. The purpose of this
section has been Lo describe in a generz)l way the features of human capital
which set it apart from physical capitel. These require special attention
and accommadation of conventional esonomic theory as the analysis proceeds
to a consideration of the specific demard and supply fectors for human

capital,

I1l. The Requirements for Kducated labcr for Economic CGrowth

Education cen be the equivalent both of a consumption good providing
perscnal satisfaction and an investment good which contributes to the
production of other geoods and services. In considering this latter aspect
of education in this paper we now ask guestions similar tc those conventionally
asked about physical capital and sconomic growth: Is our rate of "investment®
in human capital, i.e., education of persons, adequste if we want to
accelerate owr rate of susnomiz growth? is it even adequate to maintain our
pregent growth rate? Is the present composition of this type of investment
the optimal one? That is, is the syster prcducing engineers; mathematicians,

physical scientista, doclors, teachers of various types in the proporticna
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which are most effective gn aidjﬁg U.5. economic growth? Recent developmentsa
in the world abroad which have disturbed the complacency of the U.3., as well
as domestic pressures such as those due to our population surge have increased
the urgency of such qﬁeﬁtionsq Since the preparation of this volume is; in
part, an expression of this newly increased concern we need not delve further
into its sources in this country,

However, such questicns are &lso being asked in the less developed
nations of the world, perhaps with even more pressing requests for answers.
They start from much lower levels of income and under great pressure to
improve their economic performance. There is less "leeway" in the system
since they have very small amounts of any type of educatqd labor and, there-
fore, they can less afford mistakes. ‘

The questioning of sducaticnal objectives has also led to a new
concern with educational methods. This is ean area into which this paper
will not attempt to step. It will be enough if it can hglpg in part, to
define the goals, These are, in the present context, the needs for human
capital for economic purpcses, as inputs of a particular kind of productive
resources to production processes.

The questions as asked above are not the most common formulations of
guch educational issues, Usuzlly these are posed in guch terms as: "Shall
we spend more on education?® #3hall we subsidize medical education or give
loans for college education?” Such questions do not specify the objectives
of the proposals and, thus, do not provide or imply a criterion for decision.
There are a variety of possible objectives. [Fconomic growth and equalization

of opportunity are two such. It is likely that these are not strongly



competing objectives but it is not at all certain and situvations may arise
in which they do compete,

Maresover, these latter guestions do not recognize another possibility:
there may be more than one get of combinastions of investment in physical
cavital and human capitsl via education which would satisfy the requirements
of a particular growth rate., Thus, the fundamental economic criterion must
te kept in mind. It 1s that the optimsl combination of investments and,
therefore, the best answer to the guestion of how much of what kind of
investment to achiecve a particular rate of growth,is that which
imposes the least sacrifice of consumption possibilities, including in this
the education which may come under thisz heading. It is not becsuse sacrifices
are to be avoided at all costs that the criterion is posed this way but
rather because there is no way in which they can possibly bs avoided 2nd
they should be minimized.

Fducation like any other activity requires productive resources;
some types require more than other types but, in any case, the more there
is, the more the resource rejuirements. Many of the resources can bs used
for other purposes and there is a good deal of possible switching 25 between
types of education st both lower and higher levels. Resources for education,
and for eil other types of sctivity, are not unlimited; in any year there is
Just so much. If econcmic growth proceeds, there will be more rescurces in
the future but never an uniimited amount. Thereforz, diversion of rescurces
to provide more, better or different types of education means thal some othec
type of economic activity will heve %c make sacrifices. The sacrifices may

oniy be of potential outpul or satisfsction but that does not make them the
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less real and important. This is true even when there is some unemployment
of rescurces &3 in a recession because there is always some choice as to how
the resourcas may be rémemployed and, if one line of activity is chasen cver
another, the second is meking sacrifices. One has only %o follow closely
the politics of various anti-recession msasures to realize how well the
various economic intercst groups realize this is no abstraction s they
maneuver for a mere preferred pogsition.

This reasoning indicates the inadequacy of those statements of
educetional pelicy whose content amounts to the maxim thai, "the more, the
betteor," Having more of investment in education in general means giving
up dome amount of something else. Anyone is entitled to the opinion that
0.5, society ought to give wp zome of its other consumption or investment
in order to have more of investment in human capitsl and there may be
grounds in the relative wealth of the U,3. to believe that such sscrifices
are “easler" in the U.S. than other countries, Unless such opinions are
gromulad on a careful evaluation and balancing of the alternative ways of
achieving sconomic growth, however, they can have no other status than that
of personal; normative judgmenis. Educabtion considered as an investment
in human capital is @ way of aschieving economic production and must be
considered ss such and balanced against other methods. Again, this is not
to deny its other significances but only sn attempt to treat the former
agpecte on its own merits. Nor dees this approach imply 2 narrow view of
the contribution of education %o economi:z activity which lsaves cut the
reie of higher educsticn especially in creating the basis for finding new

Irowledge and developing new products vie research. Such Functions cannot
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easily be brought within the cperating framework of decisions about educa-
tion but they should not be ignored and it is not intended here that they
should be,

The inadequacy of "the more the better™ maxim, on which so much
discussion of educational policy seems to be based, is demoustrated alsc
by iis lack of operational power, At every level of practical decision-
making, from local scheol board through state boards to thz federal Congr55ﬁ9
there are the constraints of limited resources which must e spread among
such areas ss welfare projects, again partly consumption but partly invest-
ment for further growth and, say, highwey construction, which also falls
into the two categories. It is lmportent for people to hzve opinions as
to whether all or part of these sxpenditures should be changed to indicate
the desired direction of movement., But 2gain the question finally must be
asked, "How ruch?" taking intoe account the alternative investments possible.

The logic of the requiremenis for investment in education for
economic growth is the seme as the legic for investment in physical capital.
ft is easier to describe than to implemert., A statement of thisllcgicg how-
ever; will provide the criterion against which to judge partial wolicies
or rules of thumb to determine if they are at least moving decisiorsin the
right directiona.

"Growth ,” by itseld, is not an adequete specification of an sconomic
goal, for growth can taks many forms and encompass different combinstions of
outputs of consumptlon goods and investment goods of various types,. These

A

E 5 A e pur Ay 1 . 5 oo
different combinations may, in twrn, entall aifferent patterns of inputs of
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productive resources of various types, including both physical and human
capital. Thus, logically, before one can begin to discuss the question

of optimum combinations of these inputs snd, therefore, of the requirements
for them, the targets of the growth must be specified in terms of the
relative increases desired in the outputs of the various sectors. It must
also be kept in mind that the targets themselves are not invariant to
resource availsbilities and possible combinations, These latter factors
will determine the relative cost of achieving various targets and there

is scme substitution between them on this basis just es the consumer
substitutes between meat and cheese depending oa the relative costs.,

There i3 one cther type of knowledge which is necessary for the
formulation of decisions as to the amount of resources which should be
directed toward education to create human capital. This is information
about. what economists call "production functions:” the ways in which
materials, physical capital and human capital can be combined to achieve
preduction targets., Fssentially it is information about technclogy in a
very general sense. It requires quantitative knowledge sbout all the inputs
for various outputs. This includes data on the productive resources, human
and otherwise, required for the creation of human capital, via education,
and physical capital of various types, as well as consumption goods. Of
course, the questions about the relative mobility of human and physical
capital raised in section II above would also have to have answers.

Given all these kinds of informeticn the economist can visualize

a grand, synthetic program which results from an optimieing procedure subject



to the tenhnologlical and other constraints described.. This program would
then specify the optimal amounts of education of various ‘ypes which should
be given, just as it would specify the optimal rate of investment in the
different types of physical caplial, the best use of natursl resources and
80 on., Educaticnal policy would emerge as Just one other aspect of an
overall economic poidoy,

Perhaps it is nol even necessary to explain why thi&rgrandy dynamic,
gynthetic program cannot be iaplemented. Yet it may be useful to underscore
the fact that cur inadsquacies in formulating educational pclicy for
investment in human capital sre of the same kind we would have in foymulating
an investment pollcy for physical capital., The technological and consumer
informaticn specified sbeve for that grand program just does not exist and
most of it caanot be achieved except 2t high cost. Moraover, given the
seepe and the complexity of the relabicns involved, it would be gquite
impoasible to solve that huge optimising program subject to all the constralsnbs
involved.

The problems may be more obviouzs if viewed in relation to the less
developed countrizs which do undertake 5o consciously and explicitly
formulate an investment pelicy net only for the government sector bubt at
least as a guideline for the private sertor. In the U.S., on the other
hand, the mos% gignificani government @:tlen in formuiating invesiment
sdncation, and physical investmernt plenning
is left meindy, though ool exclusively, to the private secuer. Uf
course, invesimant in eduveacion in thle country is, Iikewise, by no

weans an exclusively governmental dsclsion or activity. “he lase-developed



countries are trying to improve themselves economiciily as gquieckly as
pessible in the face of pressing resource scarcities. Thus; they are
vitally concerned with doing es well as they possibly can, i.e., with the
formulation of comprehensive, optimal physical investmen? programs. They
do not completely succeed due to the analytical and data problems mentioned
above. They "make do" with approximative, rule-of-thumb procedures as we
must in formulating a policy for investment in education,

Thé approximative procedures which economists have developed do enable
them to know something about the characteristics of that grand, synthetic
program. Thus, it 1is possible to develop some knowledge %o provide at
least rough guildelines for physical investment programs.

The next step is to compare the use of such approximative procedures
wher: applied to the problems of the requirements for humen capital to deter-
mine what information and guidance they might yield.

One method in use 1s to estimate the returns due to investment in
labor and compare those with the returns elsewhere in the econangql Since
an optimal policy would direct resources whers the returns are highest,
such a comparison might be expected ‘o indicate whether more or less of the
various types of educational investment should be undertaken. Unfortunately.
there are many difficulties in applying the methed. The most serious of
these is the inability to estimate all the returns to only that education
which contributes to economic production. Wages and salaries are certainly

not entirely adequate for this particular purpose, This suggests that there

L e . . o .
See G. Becker, "lUnderinvestment in College Education," American

Economic Review, Papers and FProceedings, Vol. 7, No, 2, May 1960, pp. 346-35i.

w0
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is a serious logical problem of composition in drawing conclusions from
such studies: what may be true for en individual; as far as the
"prefitability” of investment in education is concerned, is not necessarily
true of soclety as a whole., Nonetheless the method should be followed and
refined for what information it can provide so long as there is the
appropriate care with conclusions.
One of the most common and most powerful methods used by evonomists

in determining overail physical canital requirements for growth is the
application of some ratics of marginal capital requirements 4o prospective
increases in cutputs. Though these ratios have been the subject of a great
many studies, they have z number of serious faults even putting aside the
many difficult accounting problems which makes their use suspect, They
are calculated on a histerical basis and are bound to reflect a particular
past composition of output and pstterns of investment undertaken. Since
‘change in these patiterns is usually one of the objectives of growth, the
uge of such historical ratics creates a bias in the results. There are
also such preblems as adjustment for less than full utilization of capacity
and of taking into account the changing importance in differsent years of
addivions Lo existing plant and equipment end completely new installations.
Yet in the hends of an experienced economist, aware of all the inadequacies
off the tool, such capibal-cutput ratics can provide order-of-megnitude

estimates which might otherwvize be inpossible to achievenl

Tt s rrea n s

"See P. N, Rusenstein-Redan, International Ajid for Undendevalopad
Countries, Centsr for Internaticnal Studies, M. 1.7, Gambiridge, Fass.,
January, 1961. “
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A rough adaptation of this wethod, compering trends in enrolilment
and openings in the professions, is used by Professor Seymour Harris in
coming to his conclusions ahout the dangers of Movereducation.” This methed,
however, again faiis to distinguish between the various functions of
education and assumes all such education is only for the econoric purpose
of creating the optimal amount of human capital. Yet ii is possible that
further work in this direction will eventnally also pay off. Only recently
has an estimate appeared o the "Capital Formetion by Education,"l prepares
by Professor T. W. Schultz of the University of Chicago. Yet these estimstes
suffer from a number cf defects in both concept and measurement which must
be repaired before they can be used to answer the kind of questions posed
above. It is necessary to sey that these defects are, in part at least,
already recognized by Professor Schultz.

In such estimates the "opporbunity costs" to society of educating
students must be taken into account. These costs are the oppoertunities for
output snd income which are foregone by society when individuals, instead
of working in the labor force, remzin students. Such costs arse naturally
greater at the highsr levsls than lower levels of educaticn. In sompuking
these, sume carefull overall "soclal accounting” must be done. Frofessor
dehultz estimates the oppertunity costs sssentially by computing the
average returng of the lost houra of work of a typical student. He recognizes

the potential criticism that the method is 2 *"partial equilibrium" approach

Yyournel of Political Economy, Vol, IXVIII, No. 6, December, 1960,
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which does not take into account the alternative effects of a wholesale
transference of school-age workers into or out of the lsbor market. How
ever, Professor Schultz claims that his is only a problem of a shift on
the margin of a typical worker. But an estimate of capital stock in
education on this basis cannot be related to overall output and used to
project the changes required in one due to a substantiél change in the
cther.

Nor should the total foregone earinga necessarily be used to
estimate the opportunity cost of the years spent in dducation to society.
That is not even a true estimate in the differences in total national
income due to the withholding of labor from the working force. What also
- must be taken into account is the possible return to the savings which
might have been generated if additional income had been availabie to the
family. The different levels of consumption which might otherwise have
been maintained need also to be taken into account. Perhaps ﬂothing
better could have been done for the U.S, for the pefiod in which data are
available but it raises doubts sbout compafability of the estimateéyfor
different points of time if the basic behavior patterns have changed end
the estimating procedure does not.

Though Professor Schultz recognizes that a part of the education
given and received is really a consumption good he does not separate that
part from the total capital formation by education. It might be argued
that even though there is some educstion which is essentially used as a -

consumption good, it could yield productive services just like the education
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intended primarily to qreate productive human capital., Therefore, it too
should be added to the capital stock created by education, Thia would be
hard to maintain, however, in the face of the well-known differences in
the returns to various kinds of education, |

There is a serious omission, however; in the failure to take account
of that type of education which usually comes under the "vocational® heédingo
Only part of this is given in schools public or private, of course, and, .
therefore, it is, in general, not reodzﬁed by Professor Schultz‘s statistics,.
Yet no one would argue that this is not a significant type of human capital.,
Much of it is obtained by more or less formal on-the-job or apprenticeship
training programs and even that acquired in more casual Ways still has a
different staius than the general socializing effects of preeachool,tramingg
30, on the one hand, Professor Schultz's estimate includes a certain amount
of consumption services and excludes a certain amount of what undoubtedly
is preductive human capltal., |

Finally, the approach adopted by Professor Schultz starting from
the side of the ﬁeducation wiich is "given" to students assumes implicitly
that all that education is used. In fact, not all the members of the
student population even in the working age groups are potential members of
the labor force or would be in the labor force if they were not in’schoolo
This applies particularly to girls. However, it is to some extent true
of all students for several reasons. It was pointed out in Section II abovse
that education; itself, is uot the only function of an educational system.
It élao serves aa & selection and placement device and in performing these
functions "gives" education which is not used. For exemple, in the process

of becoming a lawyer, a student may first become an engineer in what turns
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out to have been a means of deciding not to become an engineer, Still, 1t
might be argued that this is part of the education necéssary to make him
a lawyer. There are other ways of aﬁlécting and placing students, to be
sure, and it is not clear thatbextensive and intensive education is always
the cheapest means but Some amount of education for this purpose may be
inescapsable.,

It is cleer also that not all students in the labor force use the
maximum amount of education\uhich they receive, that is, some human capital
is unemployed. This is only partly because it was created in the process
of selection and placement., Some education systems Just make mistakes,
though when they do it is not only, perhaps not even primarily, the fault
of the educational system itself as much as a characteristic of the culture
in which it is embedded. Good examples of this point are provided by the
educated unemployed in some of the less developed countries of the world:
classics scholars who cannot find jobs or become petty clerks in the midst
of a dearth of human capital with technical skills. In the U.5.; when
teachers leave their profession to take jobs for which they do not require
all the skills they have acquired, we have another example of the unemploy-
ment of human capitalo

| There is another approach to the estimate of human vapital and the
economy ‘s requirements for growth which can be described here though results
~are not yet complete. |
Underlying the concept of human capital is the notion that there are

speciiic requirements for educatad laber for economic production and that
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changes in the composition and availability of this capital affect growth |
rates. This, in turn, suggests that a careful exsmination of productidn
processes would revesl the amounts of labor with different degrées of

educati on required 4o operate the processes in‘ c;ombmtion with materials
and capital equipménf,., This is the idea mentioned above that there are
production functions for the various components of the national product
which indicate the outputs which are achievable for alternative combinatlons
of inputs. Conventionally in economics all labor is treated as‘ one
homogeneous input. When considering the economic requirements for education '
it is necessary, however, tv distinguish the different types of labor in
terms of their different degrees of education, including vocational training.
Only disaggregation of labor into educational categories will reveal

whether there sre substitution possibilities between such types of labor,

It would be extremely useful for many purposes if complete descrip-
tions of production functions were available with the alternative disaggrated
inputs of labor with different amounts of eduéation specified, along with
other factor reaqui:v*emem;a.)1 Unfortunately nothing approaching this deétail
exists and in those few lines in whic: studies of production functions have
been made, the specification of labor inputs accordiny to educational level

requirements is quite incomplete, In the overall interindustry economics
research program of the federal government sponsored directly by the Air

Force, some more than usually detailed studies were done of manpower

1
See R. S. Eckaus, "The Factor Proportions Problem,"” American Economic
Review, Papers and Proceedings, Vol, XLIX, May, 1939, pp. 642-648,
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.requirements by industry. These specified labor i'equirements by Jjob type
and by industry. They did not, however, explore the educational require-
ments of the different job types nor take into consideration the substitution
possibilities among labor with different degrees of education and other |
types of resource inputs. The customary assumption in such i.npu"r.ﬁoutput
studies 1s that there are, in fact, no such substitutioh opportunities,

It would be possible to specify the present educational requirements

of the labor force in detail if the following information was available:
(1) a complete listing of employment in each of the various job categoi’iee
and (2) a dgscription of each job category in terms of the educational
levels required, on the aversge, for that job type. It would then be
possible by running through all the jobs and the employment in each to
classify all employment into the varicus educational levels, This would
then indicate not what education the labor force had actually received,
formally or informally, but what was required to operate the economy, If
the costs of the education of the various types and \levels could be
ascertained, it would then be possible to formulate an estimate of the
human capital employed in the U.S. economy. This would correspond to a
"replacement cost" estimate of the human capital, It would ecait that
education which wes obtained essentially Qs & consumption good s only for
the personal satisfaction obtained. It would also omit any unemployed
education., If the objective were to provide a basis for estimating the

marginal technical requirements for education of an expansion in the =conomy,

these omissions would be desirable. However, this approach would also omit
the amount of education which has to be provided in the performance of the



searching and selection functions described above, It also omits the
educatioﬂél requirements for that component of the population which does
not get counted as part of the labor force but which, to a great extent,

is responsible for the effectiveness of the labor force: housewives. On
the other hand, it would include vocational as well as "general »ducational”
requirements.

The basic data requirsments specified above can be met only in part
for the U,S, economy but the results mentioned above can be approximated
from the available data, For the first requirement of an occupaticnal
distribution by industry the populstion census must be usedq1 In 1940
for the first time and again in 1950 some reascnably detailed information
on occupations was collected in this census. It is not an ideal source
by any means, since responses are recorded from persons who may have no
precisé lcea of the job category and industry classification and may tend
to inflate the job description in any case. Unfortunately also the Jjob
classifications used in the census provided only a limited amount of detail
for large parts of the employment in many industries yet no other compre=
hensive cccupational distribution of the labor force is publicly available,

For the description of the educational levels required on the average
in verious jobs an impressive compilation of information exists in the

2
Estimates of Worker Trait Requirements for LOOO Jobs. Again, however, it

provides only approximately the data desi-ed since it contains estimates

1U,S. Bureaw of the Census, QOccupation By Industry, 1950 Population
Cernsus Report P-E No. 1Co

q
“U.s. Jepartment of Labor; Bureau of Employment Security, U.S. Haployment
Service.




SCALE OF GENERAL FDUCATIONAL DEVELOPMENT

State of development involving capability o immediately function in one or more of the following ways:

Level Reasoning Development Mathematical Development Language Development
A principles of logical or scientific Work with a wide variety of theoreti- Co?rehension and expression
and practical problems, Deal with non- | original applications of mathematical connotative meanings; as in
verbal symbolism (formulas, scientific procedures, as in empirical and = Journal of Educational
equations, graphs, musical notes, etc,) differential equations Sociology
in its most difficult phases. Deal with = Scientific Monthly
a variety of abstract and concrete - Works in logic and philosophy,
variables. Apprehend the most abstruse such as Kant, Whitehead,
classes of concepts. Korzybski .
- Literary works, such as Stein,
Elliot, Auden.
6 | Apply principles of logical or scientific |Make standard applications of Comprehension and expression
thinking to define problems, collect data, |advanced mathematics, ss differen- as of
establish facts, and draw valid conclusions,|tlal and integral calculus. - Saturdgy Review of Literature,
Interpret an extensive variety of technical Harper's
instructions in books, manuals, mathematical - Sciemtific American
. or disgrammatic form. Deal with several - Invitation to Learning (radto
, abstract and concrete variables. program) .
S Apply principles of rational syatemsl to Perform ordinary arithmetic Comprehension and expression as
solve practical problems. Interpret a algebraic, and geometric procedures of
variety of instructions furnished in in standard, practical applications. | - Popular Science
grittmﬁ Oiﬂ:-{tghgl‘a'x:gicafﬂ ache:ule - America’s Town Mesting of
orm. Dea ava y of concrete :
variubles. | the Air (radio program).
b Apply common sense understanding to carry Make arithmetic calculations involve Comprehension and expression
out instructions furnished in written, ing fractions, decimals and as of
oral, or disgrammatic form, Deal with percentages., -~ Reader's Digest
problems involving several concrete - American Magazine
variables. - lowell Thomas (radio progrm)@
3 | Apply common sense understanding to carry  |Use arithmetic to add, subtract, Comprehension and expression as

out detailed but uninvolved written or
oral instructions. Deal with prcblems
involving a few concrete variables.

multiply, and divide whole numbers.

of
- "Pulp" detective magazines
-=Movie Magazines
= Dorothy Dix



Language Development

Level Reasoning Development

2 Apply common sense understanding to carry
out spoken or written one- or two-step
instructions. Deal with standardized
gituations with only one or two, very
occasional, variables entering.

1 Apply common sense understanding to carry
out very simple instructions given orally
or by demonstration. No variables.

Perform simple adding and subtract-
ing,

None

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, réading,_ or
writing required,

Examples of "principles of rational systems” are: bookkeeping, internal combugstion engines, elactric wiring
systems, house building, nursing, farm management, ship sailing,
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of the length of ﬁféining required on the average for effective performancs
in a particular job category. It does distinguish the Specificalily
Vocational and the General Fducation requirements for each job. Yet the
Specific Vocational training times cannot be easily trenslated into wnits
comparable to conventional school years. ILikewlse the General Educationel
Development reguirements are described quite generally in terms of levels

of language aad reading skills, mathematical competence and general reasoning
ability. These levels again are not essily translatable intc conventional
school years.

In spite of the limitations of the data and the problem of its
translation, the method provides a description of educational requirements
which is not otherwise zvailable. This description, mcrecver, is closer
than any other to the type of data which the economist would ideally like
in order to stipulate the inputs of human capital in production proceases
in the U,S. econcmy. Though the method can be applied now only fér the
census years it is the approach which would be used if the technclogy of
all production processes conld be described in terms of the alternative
amounts of the various inpuiz requirad for specified outputs.

In compzringthe datsz for the different census ycars it shoulid alsc
be kept in mind that the differences observed are the results of movements
among jobs. The method used invoived the assumption that a partlculer
job in 1940 and 1950 required the ssme vocabtional skill and general educa:-
tional requirements.

Tables I snd Il tabulste overall results of the study and permit

some interesiing comparisoni. The reguirement for a higher education to
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provide the general educaticnal development levels needed is limited
to a small fraction of the labor force and t:is fraction did not change
much between 1940 and 19560 In the former year it was 7.) per cent of
the labor force; in 1950 it was 7.4 per cent of the labor force,

Not all of the longer specific vocational training periods can
be identified with higher education though nany, and particularly those
running over four years, usually can, These involved only 3.3 per
cent of the labor force in 1940 and 4.2 per cent in 195Q. Some part
of the vocational educational training periods of from two to four
years also represent college preparation but thaese cannct yet be
dietinguished from long apprenticeship programs, and so on. In any
case these percentages should not be added to the percentages requiring
8 college education for general purposes. There is a great deal of
overlapping in the sense that a job requiring a college education, as
vocational preparation, is very likely also to require a college
education as general background as well,

'‘‘he method used is weak on several grounds dua to data problems,
It was noted above, for example, that no allowance covald be made for
upgrading of jobs as betwesn 19540; all that could be measured was the
effect of movement between jobs., However, it seems reasonable to assume
that this is lesgs significant at the college lavel than at lower Job
and educational levels,

It is interesting to note that ithere was a general upward movement
of the educational requirements of the labor force bot: in general back -
ground and specific vocatiinal reguirements. The average scheoling required
of the labor force for geavral background purposes was 9.7 yrs. in 1940

and 10:1
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TABLE (

GFNFRAL PDUCAT IONAL REJUIREMINTS OF THE U.S.

LABOR FORCE IN 1940 AND 1950

General : 192 Lebor Force 1950 labor Force
Educational Echool Grads
Develogment Equivalentz Number Per Cent Nunber Per Cent
Scale +
1 0 583,240 1-3 119,220 0,2
2 I 3,478,758 7.7 3,118,640 5.7
3 7 8,778,560 19.6 9,067,170 16.5
N 10 19,251,902 L2.9 24,58k ,300 Lb. 7
5 12 9,597,940 1.4 1,029,460 25.5
6 16 2,313,200 5.2 2,775,180 5.0
7 18 84k, 120 -9 35,322,510 2.k
Total Lk, 851,060 00,0 55,006,180 1008
Average Years of School
Rﬁqllir &0 9 o 7 10 Y l

1For the interpretation of this scale the following Tabie 1s reproduced
from Estimates of Worker Trait Feguivemenbs for LOOO Jobs, p. Iil,

2'hess represent personal iudgmente aboubt the average amount of conventliomal

schooling raquired for the corrvesponding genersl sducational levels.

This s

obvioualy a somewhat sontroversiszl mabter and the advice 1 have had in ‘translatiag
tue GED scales has been couflicting.

definitive one.

i du not ofter this transistion ac &



TABLL 11
SPECIFIC VOCATIONAL TRAINING REQUIREMENTS FOR THE

U.S. LABOR FORCE IN 1940 AND 1950

Specific Vocational 1940 Labor Force 1950 Lsber Force

Preparation Range Number Per GCent  Number Per Cent

1 - Short demonstration only 644,875 1.4 256,960 0.5

2 - Anything beyond short 7,488,960 16.7 11,5LL,5L0 21.0
demonstration up to and
including 30 days

3 - Over 30 days up to and 5,931,798 13.2 k249,320 7-7
including 3 months

L - Over 3 months up to and 10,271,960 22.9 13,055,320 3.6
including 6 months

S -~ Over 6 months up to and 1,941,750 h.3 2,785,080 5.1
including I yeax

6 - Over 1 year up to and 7,865,502 17.5 7,919,520 ihob
including 2 years

7 - Over 2 years up to and 9,210,585 20.5 12,957,350 23.5
including b years

8 - CQver L years up to and 1,495,240 3.3 2,318,370 L.2
including 10 years

Totals il ;851,060 100.0 55,086,480  100.0
Average Years of Training
Reguired 1.66 1.72
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years in 1950, 7The average specific vocational requirencnts was

1.66 years in 1940 and 1,72 years in 1950. This alsc provides a

basis for comparison of the relative significance of general education
and specifically vocational preparation ia the training of the labor
force., Altogethcexr then, in 1940 a worker required, on the average,
11,4 years of both general and specifically vocational education; in
1950 it rose to 1ll.9 years, or by less than 5 per cent,

Another way of asscssing the gencral significance of higher
education is in terms of <he number of school years it invelves as
compared to the total scheol yecars required for the general education
of the labor force. In 1940 higher education occupied only %.2 per

cent of all {he nececsary schcol years; in 1950 it was 3.4 per cent,

A 8%ill pove cignitficant cconounic zssessuents of the relative
significance of higher education in providing the general hackground
necessary for the labor force is obtained by estimating its total
cozts relative to that of the othcr levels of education, This, in
turn, requires an estimate of the costs per student of the different
types of education., Actually only the relative costs per student ara
important for the present purposes., The problen of estimating
opporitunity costs was put aside and only direet resource costs were
estimated from the article by Professor T, W. Schultz by dividing
hisg data by the number of students at cach level. The costs of
elementary, high school, and collepge computed that way were in
1940 related in the ratic 1 : 1.9 s 5,8, respectively, and in 1950

in the ratio 1 : 1.9 : 4,2 respectively, indicating, by the way, a
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relstively lower rate of increase of the cost of inputs into ccllege
education, This helps explain why, in terms cf direct resource cosis, the
higher educatisn requirements of the labor force would have been 14,2 per
cent of the total resource costs, while in 195C they would have been only
11,0 per cent of such coste,

Pinally, the required smounts of higher education can be at least
partially compared with those actually possessed by the labor force. Fiom
the 1940 2nd 1950 Census of Population the number of employed persons with
four or more years of ccllege was computed at 5.9 per cent and 7.4 per cent
of the employed labor force respectively. The corresponding requirements
for general education as read from Table I were 7.1 per cent and 7.4 per
cent of the labor force. This indicates that in 1940 some of the labor
force which required the squivalent of a college education did not have
the formal training and in 1950 the requirements and actual amounts in the
employed labor forcs mstched very closaly-

The results are not independent of the data sources and these may
have been systematic over or under-evalustion of the job requirements in the
U.S. Employment Service ratings. 1t is likely thal there were ayatematic
upward biases in both occupations reported and educational attainments.
Taking all these into zccount it is nonetheless useful %o find that as yei
there is little "unemployment® of this kind of education at or above the
college level among the employed labor force. Two points hardly suffice to

define a trend so the change from 19L0 to 1950 cannot be extrapclated.



37

The point of this presentation is not tc¢ give a full picture of ithe
requirements for higher educetion and the role it plays in the econcmy but
to demenstrate a methed of analysis. The study presented here is & historical
one anc the results descrived are highly aggregated but the apprcach can be
developed into a method for estimaking current requirements for an expanding
economy. Though certainly imperfect the method seems capable of forming
a more concrete basis for educational policy than any heretofore svallable.

However, it will not solve zll problems and, for example, not on» of
what is the most pressing of contenporary educational issues: "How much
higher education should be directed toward the training of persons for
regearch and development?" This problem has already been alluded to above,
One of the major difficulties in coming to an z2nswer ig in answering the
prior question: "How much resesrch and development should there be?" Its
outputs are chancy, bui pussibly very great, and the costs in education high.
No conventional approach scems feasible, It will always be a decision

shrowled in uncertainty.

V. The Supply Conditions of Human (apital

This section will analyse the economic motivations for the ascquisition
of education, thet 1s, the conditions of the formation of humsn capital to
be used in procuction procssses, As mentioned before, we meintain the
distinction between the educetional process, on the one hand, and its outputs,
educated labor or human capital, on the other, and do not deal with the
economics of the sducational process itself as, for example, with the allscs-

tion of resources betwesn tesshers’ =zalaries and equipment.
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The guestion for physical capital analogous to that with which we
are concerned here would be, "What are the determinants of investment
policy, given the technology and market conditions?" The issue as faced
by the individual or family, though seldom considered solely in these
economic terms is, "Should the expenses of additional schooling be under-
taken or should the potential student go to work instead.and the funds
saved or used for additional consumption?" The way questions of this sort
ere answered must be understood because the actunal amcunt of human capitsal
used depends not only on the requirements cr demands arising from technology
and the patterns of production but also on the conditions of supply. In the
game way the physical capitel actually uzed in an economy depends not only
on the investment opportunities but the amount of savings and foreign
investment which goes on.

The 'mon-economic" influences in these decisions were mentioned in
Part II above. Thay should be recalled here since education obtained for
"non--economic” reascas is often industinguishable and, therefore, substitut-
able for education obtained for economic motives, It seems most likely
that in the U.8. and meny other countries the consumption demand for educaticn
is income elastle. That is; sxpenditures on education rise with income. it
is mere difficult tec say how such expenditures behave as the cost of education
changes. As between countries the amount speni, for education of different
degrees may vary with no precise relation to income because of esgentially
different preferences for this kind of consumption good. This paper is

concerned with the formation of human capital, however, and, therefore, the
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demend for education for this purpese will be the canter of discusalon in
this section.
A rational calculation by a family or individusl 25 to whether to
invest in more education would take into account the following items:
(1) the forsgone wage income, or the amount which could otherwise
be earned by the student if he were not engsged in schooling;
{2) the foregons interest income or consumer satisfaction lost
on the amount of money which has to be paid out as a direct

or indirect cost of the education;

o~
| ¢
e

the differential in earnings over the future of the individual
as the result of the education which is the difference between
the future gtresm of incomes with the additional education and

thet which 1t would have been without the additional education.

The first task is to inguire how ihese calculations look to an
individusl or a family for different levels of education 2t differsnt
Jevels of incone and; secondly, whether there are likely %o be significant
variztions as between the decislion-making by individuals and the optimsl
decisions for an eConomy.

Compulsory education, of course, eliminates the need for individual
or femily decision-making. The state in one way or another decides what
is fright" for its citizens. OFf course, not all countries have or can
enforce compulsory education laws. The lower the level of family income,
generaily themore significant the loss of aay foregone inceme if a member

of the femlly goes to school and, therefore, the greater the ¢ifficulty of
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enforcing the laws., In economies in which the opportunlities for advancement
by acquiring experience and skill are limited this foregone income will rise
with age but level off at the point where the individual achieves maturity
as a laborer. One effect of economic growth by increasing the opportunity
cost in income foregone is, therefore, to discourage individuals from
investing in education and this effect probably becomes more 41 “tant with
higher than lower levels of education, The same reasoning applic ‘%o the
significance of the interest income or consumer satisfaction foregon - due
to expenditures on education.

On the other hand, one would expect that the differaences in income
resulting from education would be more important for low income levels and
rise with economic growth., The "discount factor" which is applied to these
higher future incomes might vary just the other way.

As among the different levels of education it is prchably true that
the effects of inadequate knowledge and the estimates of the risk involved
in undertaking more education are probably more important at the higher
rather then at the lower levels of educatlon. The relative infrequency of
higher education and lack of experience of it probably combine to make its
pay-off seem more uncertain than the return to lower levels of education
whose skills are more obviously and widely in use., Historically it is also
usually true that in those countries in which economic growth has been
achieved persoral economic success has been wicdespread among a substantial
portion of the population with a higher educstion. This experience will also

tend to reduce the general appraisal of the pay-off to higher education.
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Even such a brief appraisal suggests the following significant aspect
of investment in human capital: the calculation of its worthwhileness or
profitability is likely to be quite different for individusls and for the
economy as a whole, The difference between the calculation by individuals .
and for society as a whole is due in part to what economists call "external
economies,” effects on incomes which are not transmitted through and, there-
fore, not calculable frbm the price system, For example, it is quite
possible that even minor improvements in production methods which do not
require profesaional engineering skill to develop are more likely to emerge
from a labor force which has a high school education on the average than a
grade school education, This clearly would be a reason for society to invest
in the further education, vHowavef, no individual worker could possibly claim
a higher wage for his investment in a high school education on this account
as the effect is due largely to the mutual stimulation of workers uith the
high school education.
Another reason for the difference in the calculation of
the worthwkileness of'education for the individucl nnl for the
economy arises from the differences in the risks involved. This
nigit be explaincd best by reference to proposals for an expanded
progran of loans to college students to finance their education,
Such a program would go further to providing college educations than
no loans at all but it cannot be claimed that it is the best systen
of financing more higher education. As mentioncd above, there are
substantial risks for any individual or family in financing'educationw
Human capital is not regarded as paying off with the certainty of
investment in physical capital or natural resources. Part of this
uncertainty is the result of ignorance and can be reduced by adegunate

dissemination of knowledge of opportunities. Part of the risk

expectation, however, has a fir: actuarial basis, The potenticlities
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of individusls reveal themselves only slowly and the process oi educatién
includes their maturation. The individual student at elementary and
secondéry achool levels or the family carnot be expected to te sble to
know his future, Thus, they could not be expected to decide on more educa-

tion as would society as a whole becavse on the average education pays off.

Even at the coliege level the uncertainties in the student?s own mind and
those of his family are still very great. In part they are an essential
characteristic of the age group.

The risks of default as they are evalusted by college lending
officers or by government acting for scclety can be reduced by aggregating
them and transferring the responsibility to a central orgenizstion, Jjust as
in a regular insurance schems, But the risks as seen Ly the individual and
his family cannot be transferred as long as there is a personal cobligation,

This argument also leads to the conclusion that a loan program
would have & biss ageinst low income families given the differences in
willingness to assume risks among different income groups, Thus, a loan
program does not achieve the objective of eliminating such biases. In
addition, since there are regional income differences in incomes, the
biases would have cdifferentisl ragional effects on the availability of higher
education.

The difference between the economy view and the firm view helps explain
why relatively little sducsiion is really financed by bﬁsinees and thet which
is business financed is likely to be highly specific. Though the economy

viewed as a whole will reap all the benefits of educating its citizens, firms
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which educate will not necessarily, due to the inalienability of humen
capital mentioned in Part II. There are relatively few instances in
which a firn can be sure of 2 pay-off to educating workers., If the
education is quite specific a firm may be sure that no other firm can
use it, but it can never be sure of cven a full recovery itself, There
are, of course, examples of educational programs sponsored by firms.
There are also societies in which the firm-employee relationship is
so close as to make suci. programs more feasible thar in the U.S. The
ultimate vesting of ownership of his labor with the individual forestalls

general relisice on ousiness sponsorship, however,

One of the imporitant products of higher education is the creation
of new knowledge, It is, however, oven more uncertain than the devaiopment
cf the customary skills. Thus, economic calculations for private and
individual financing of education for this purpose in turn are likely to
be even less reliable than for the conventional training.

These rather pessimistic views of the adequacy of private support
for higher education in particular must be checked against the calculations
which have been made of the pay--0ff to investment in higher education.
Calculations as those by H. S. Houthakker and G, Beckarl suggest a raete of
return on investment which, on the face of it, is not higher than that which
is availsble for meny types of physical capital. However, it should be noted

here as Becker and others have that this rate is not an entirely sccurate

e

1H S, Houthakker, "Educational Income," The Review of Economics and
Statistics, Feb,, 1959, pp. 24-28; G. Becker, "Underinvestment in College
Tucation?" American Economic Reviewg Papers and Proceedings, Vol. L, No, 2,
May, 1960, pp. 3L46-35L.
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measure of the return on investment in education either for the economy

or society, It does not include an allowance for the costs to the individual
or society other than foregone income. Inclusion of such costs would lower
the rate still further.

In part the low rate can be explained by the fact mentioned above,
that not all the return to education is received by the educated labor,
There are wide benefits to society which it does not capture. In part it
reflects the mixture of consumption and investment motives in individual
education, Since the figure is an average a profession-by-profession survey
would show a higher rate for some, say, medicine and law than for others,
say, college teaching. The latter, involving as it often does a FPh.D.
program, is notoriously badly paid., That it nonetheless continues to
attract personnel must in large part reflect non-economic or "consumption"
as well as investment motivations.

Therefore, in addition to the "external” effects of labor education
which cannot be transferred to labor via market mechanisms, it is not even
clear that this mechanism accurately imputes to labor all it would achieve
in a perfect market. One implication of the discussion of Part II is that
there are inevitably serious departures from such a market in characteristics
of the demand for educétion anl the products it produces., Fconomists long
ago recognized the existence of such elements in the labor market when labor
was divided into categories of "non-competing”groups, The terminology is
somewnat unfortunate but nonetheless szuggestive, Monetary returns do not
encompass and edaguately measure 811 the rewards to the ‘ndividusl and to

society of education.
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V. Summary

There are no easy guides or even good ru]ps of thumb for determining
the educational policy optimal for economic growth which albo fulfills all
the other social burdens of education, The patterns which now exist
represent the influence of tradition and occasional crises more than théy |
indicate rational planning or allocation of resources by a reasonsably
effective market mechanism, Some areas of higher education have nonetheless
been successful in meeting the needs of society; bther areaé have obviously
not been, Though we have muddled through in the past, the internal and
external pressures on our system will not much longer validate such behavior,

It has been useful to make the analogy between human capi:bai nnd
physical capital because the anslogy suggests the criticai issues mich
need to be analyzed. It is a suggestive analogy because it indicﬁtek the
appropriste tools of analysis which néed to be applied in determining the
optimum allocation of resources to education for economic growth.

However, a conclusion which emerges most clearly from the foregoing
discussion is that educated lsbor, though undoubtedly a productive capital
resource, is not really like most physical capital as far as its market
characteristics are concerned. It is quite different in the terms of the
demands for its services and in the. conditions of its supply. It would be
misleading to think otherwisao . A final example will help illustrate this
point, There has been a good deal of concern in the Uogo in recent years
over the adeqnacy of the quantity snd quality of teaching personnel even at
the elementary and high school levels, Yet studies of the rate of eturn on

 the investment in teachers as a form of human capital would undoubtedly show,
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as the previously quoted aggregative studies have shown, thet this rate is
low relative to other rates of return available in the economy. Taking
the market mechanism at face value it Hould seem to be signalling that
there are too many teachers, that the resocurces we have would earn a
higher return if shifted elsewhere. Yet we quite rightly do not believe
those signals., As pointed cut above there are a lot of gocd reasons why
the market mechznism, by itsslf, would not lead to optimal resource alloca-
tion in this field, Human capital is not like physical capital in a number
of ways and cannot be expected to behave as if it were.

This does not mean that economic analysis 1is inappropriate or that
market mechanisms cannot be used to shift resources in education. As stated
at the outset and demonstrated in the course of the discussion economics
has much to offer here. To be successful in this field, hcwever, and to
help form optimal social policy, economic analysis must fully appreciate

the uniqueness of the human resource,



