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Foreword

HE {DEX for this publieation emerged from a meeting

of a group of economists called by the Office of Educa-
tion more than a year ago, The Office of Fducation is in-
debted to the eminent cconomists who gave so willingly of
their time as a public service to make this publieation pos-
sible,  They have joined with the Office of Education in
_ sugaesting not only the range of cconomie problems on which
mitial research has been done and implications of that re-
search for higher education but also the aveas in which ad-
ditional research is needed.

Our joint interest and concern throughout has heen to
stimulate additional research efforts, as well as to make some
recent findings available to those concerned with policy and
administration in higher edueation. ‘Through continued re-
search in the econoniics of Ligher education, the accomplish-
ment of the task ahead of providing quality higher
education for greatly enlarged nunibers of young people will
be facilitated. The importance of this task cannot be
overestimated.

Strreine M. McMurrin,
Commissioner of Education.
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Editor’s Note

N THE PAST FEW YEARS an important beginning has been
miade toward defining and exploring the major issues in the eco-
nomics of higher education, The research of economists covers
# wide range of problems, from that of the Nation's requirements for
cullege-trained people, to detailed gquestions of finaneing,  Perhaps
o singrle areg of this work offers larger promise than that of research
on eduention as an investient in people,

The work that has alveady been done on educationnl investment
permits a reinterpretation of esdueationnl outlays, viewing these out-
lays, at least in part, as additions to our national wealth,

New questions are leing raised abont the velative smounts of physi-
cal capital formation and formation of human capital and their relative
contributions to economic growth, Preliminasy tindings suggest
that edueation has contributed importantly to economic growth in
the past aned that large veturns can be expected in the years ahead,

At the suggestion originally of Dr. Herbert S, Conrad, Coordina-
tor of IHigher Kdueation Research, the Division of Higher Educa-
tion has sought throngh this volume to bring together important
contributions about the economics of higher edueation for the use
of edueators and others concerned with the formulation of educational
polic.\'.

The caliber of the contrilmtors and their work are evidence of the
vitality and strength of higher education, for these busy people
gave willingly of their time and professional skills to furnish impor-
tant new materials for consideration in the developiment of educa-
tional poliey, Their desp concern and interest in furthering higher
edueation made the task of the editor, assisted by Lanora G. Lewis,
A gratifving experience,

The enthusinsm of edueators and adwministrators who read early
dreafts of the chapters heightened the expectation that the volume
would serve as a bridge hetween the work of the economist and that
of the edueational community.,

The Division sought, too, to provide throngh this publication a
waorking tool for the economist turnitg anew to research on higher
education.  This volume is a summary of a substantinl segment of
carlier research and opens up new questions for inquiry on u broad
range of macrosconomic problems,  Part 1 of the volume concerns

i o
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the demiands of students for higher education and of the Nation for
high-talent manpower. Part Il presents the fundamentals of a
theary of mvestment in people through education. It includes con-
sideration of the eswential ditfferences and similarities between invest-
et in people and investment in physical eapital, an as<essment
of the educational stock of the labor force—both in terms of original
vort anel i terms of replacement --and estimates of the volunw of
reronree~ alloceated to aduention and the return on this investieut,
Part 12 deals wath the tinancing of higher education and covers a
wide range of ~airces of funds, public and private, Part IV de-
~eribes briefly the unzoing research in the economics of higher edu-
cation and outlines the range of issues which require still further
.\‘tllci'\'.

Mannzeripts for this volume were received in the spring of 1961,
Consideralde pesearch has been completed since that date and new
information has heeome available, These new research findings and
data, for the most part, are not reflected in the volume. Of particular
intepest are the papers on investment in human capital to be included
in the August 1962 Supplement to the Journal of Political E'conomy
and John Vaizoy's The Leonomics of Education.

The content of the essars and she views expressed are solely the respon-
sibility of the authors. No attempt was made to gain uniformity of
opinion. Oue of the assets of this collection of works is the stimulation
it provides through the pasing of yet unresolved issues. The Division
hopes that this publication will eacourage the further research which is
required to gain a common understanding of the facts involved and to
reconcile divergent points of view,

Sersma J. Musuxis,
Economic Consultant.



Introduction

Homer D. Babbidge, Jv.*

HE NATION is facing up to rapidly increasing demands for

college and university eduention,  In the ucademic year 1960-61
alone, college enrollments advaneed 6 percent over those of the pre-
vious year, and the impuet of the post-World War 11 population
explosion is just beginning to bo felt.  Year after year for the next
two deendes we can expeet that a growing number of qualified young
people will seek opportunities for a college education. And this
grovth will bo accelerated by the advancing aspirations of young
people aid the insatizble appetite of n complex society for college
graduates,

In a demoeratic society there is really no choice but to accommodate
the educational demands of the people. Individual colleges and uni-
versities may be able to resist those pressures, but in the aggregate
they have no choice but to grow larger or more numerous, or both.
Where there is w choice--and it is a vitally important one—it is in the
quality of higher education. Quality will be maintained only if
educational resources grow commensurately with enrollment increnses,

There have been other periods in our national history when we
have effected a large proportitnate growth in enrollments in colleges
and universities. Philip Lindsley, then president of the University
of Nushville, observed in 1829 that. “Colleges rise up like mushrooms
in oor lusuriant soil.” “A settler could hardly encamp on the
prairies,” said a western observer of the period, “but a college would
spring up beside his wagon.”  Retween 1840 and 1860 the number of
pertanent—or surviving—colleges in the United States doubled. It
is altogether probable that college enrvllments doubled in the single
deewde immediately preceding the Civil War., Americans—and their
churches in particular—wanted college facilities in quantity, and they
got them,

But quality suffered. Lindsley described the “mushrooms” of his
period as “promising to work cheap: and to finish off and graduate,
in double-quick time, and in the most approved style, all who may
come 1o them.”  Subsequent students of the period incline to support
his contention that, though tiey “all claim to be equal at least to old
Huarvard and Yale,” they woere not deserving of the name college.

*Fufiner Asalstant Commissioner for Higher Education, Ofice of Education.
v
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The problem that canfronts us now is, of course, vastly different
in muany pespects, We face not a swdden, short term growth, but a
vast and vontimuing inereise in enrolliment=, Shall we pay for this
quantitative growth, s we have in the past, through a lowering of
spaliny 2 A i we should manage to maintein gquality in the face
of numbars, <hall we be able to etfect a positive improvement in qual-
ity the newd for which no reasoning man can question? - And will
ong institutions, on top of all this, e able to add the programs, do the
researeh, provide the ideas needed to cope with the inevitable demands
of a changing and growing society ?

Jut a- the chatlenge abead is nnprecedented, so in all probability
pist bes the approaches to meet it,  Conventional methods are not
tikelv 1o suffice, and temporary, ad hoe adjustments will not.  There
i< 1 real newd for refreshing reexamiuation of our methods for pro-
viding quality higher edueation in quantity, "To gain these new per-
speetives, edueators ave deawing not only on their own professional
capabilities It also on the skills of other disciplines, of which eco-
HONLeS 15 one,

Foonmuist= have only recently turned their attention to higher
edncation, but the issues they are raising offer & promise of new in-
sight~ into the financing of higher education, While educational
policy wust necessarily be determined in the light of larger educational
el <ocianl considerations, and not by costs and economie benefits alone,
it i< amply evident that the applieation of economic techniques holds
protise of edueational benefits,

Foonomists, as 1 read the writings represented in this volume, are
emphasizing higher edueation as a means of developing human re-
soirees,  They are attempting to asses< the amount of investment
made to achieve <uel development, and the xield to the individual, to
indnstey, and to seciety,  This emphasis, while in no way denying
other aims of education, throws new light en the significance of the
vastly enlarged omtlayvs which will be required to provide high quality
chation for the mounting census of young people in the decades
el The problem is thns pat in a new light ; instead of “spending™
resotirees we are devoting resonrees to an investment, which in fuct
contributes ta the replenishnient and enlargement of our national
resotlce l'.’l."i‘.

The econumist, in turning his specinl tools of analysis to the field
of cdueation, has ingquinad fiest- by the tests eustomary to him: IHow
mueh <hould be <pent on higher education 2 The first question neces-
sty raise s a number of others and on the solution of these depends
the an=wer to the lirger question of what education®s economie func-
tion really is, Fdueation at otie and the same time is a number of
things, and there is no reazon to believe that the economist is not aware
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of the social benefits ihat acerne from the educational process, or of
the faet tha: education is an imperative fonndation of our democratie
processes, as well as 2 souree of enjoyment, of satisfaction, and of
envichment. Bat he is principally concerned with its economic fune-
tion.  In the words of the weonomi=t, edueation is 4 consnmer goml
s well as an investiment,  As n means of acquiring skills and abilities,
it is an investment for the individaal, which yields him a material
retirn. Bue i is aleo o means of developing human resources so that
a whole =ociety can benetit from the contributions made to a space
exploration, to cancer research, to the solution of metropolitan trans-
portation probhems, or toonew methods of teaching and learning.

starting from that single dimension of education as training for n
parsuit cand fully aware of the limitations imposed by the singling
ot of a single produet ), the economists, as T read their essays, ask
n serios of whditonal questions, What has been the contribution in the
prast of ivestiment in edneation to ecanomie gl'u\\‘lll? What is it
potential contribmtion in the futnre? The work of Prof. Theadore
Schudtz, and the major contributions of others he has encouraged, are
addressed in part to these questions,

Accoptance of higher education as an investment cannot but lead
to a reexamination of the problems involved in financing our colleges
and nniversities,  Feonmnists are providing a framework of reasoning
about edueation, which helps to explain on going financinl practices.
Higher edueation teaditionally has been financed in a diversified way
by many types of contribmtors, State and loeal communities, ehurehes,
wenlthy individuals, alunmi, business, industry, and students and their
families have all contribnted to the financial support of higher educa-
tion,  These contribretors acknowledge by their finaneinl support the
benefits that they  ave from a strong system of colleges and uni-
versities,  Commnnities that get better citizens, churches that get
clergey, bisinesses that got better employees—all share in the costs of
the produetive machinery, along with the stiudent who, whether he
pays a tuition fee or not, makes 1 major outlay for college in terms
of forgone carnings (see Marion I3, Folsom, ch, 12 of this publication).

Feomomie analysis suggests possible new linancial practices as well,
inclnding, for example, new tinancial institutions to facilitnte student
orrowing for higher edueation,  Consideration of the differences in
visks or burden involved in such borrowing, by students from low
ncome families and by those from high income fumilies, leds in tur
to consideration of the newd for scholarship programs as supplements
ta other student atds (see Richard 8. Fekaus, che & and William
Viekrey,ch, 16, of thiz publieation ).

The theme of investment that runs through the writing of the
«wveral contributors to this volume thus provides a framework for

03510562 ——2
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nderstanding better the jatehwork quilt system of financing higher
edueation that we have had in the past, and it suggerts new justen-
ments forand method- of dealing with these problems,  The proposal
for a reexanunation of the tax treatment of educational expenditires
(viewnye these expenditnres as a capital ontlay, which might be nmor-
Nzed or weitten off over a period of years, mich as we now proyvide
for the writnge utf of the eosts of phy=ieal eapital outlays) illustrares
another posaibility that follows from economic analysis (see Richaml
Cionnle, ch 17 of this publication).,

The volume us a whole mukes elear that the economist's method of
analysi~, when applisd ts the problems of higher education, can
provide those responsible for edncational policy with additional yard.
sticks il gmidelines for action.  ‘The analytical work of cconomists
thus can vield a new set of facts to be considered by those responsible
for progemming higher edueation--facts to be weighed along with
noneconomic considerations in meeting the complex issues that press
Hpw us,

In w very real sense, the intellectual strength of this Nation may
well depend, amony other factors, on a better understanding and ap-
plication of the «conomies of higher education, It is to be hoped
therefore that the authors of this volume will continue their interest
in higher eduncation and, by their exatple, stimulate others,
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CHAPTER 1

College and University Enrollment:
Projections

o Louls H. Conger, Ir.*

Pl{( MECTIONS of college aml univenity eurollment provide es-
sentinl information for National, State, and institutional long-
range planning.  Planning  for facilities, stafling, and finaneing
depends in substantial measure on the potential numbers of applicants
for college and university places,  Legislatiures, administrative agen-
cies, wid many other privite and publie groups need projections of
the demand for college eduention as a gaide to steps that must be
taken aheid of time if able young prople are to have an opportunity
for un vilueation,

Projections of the demand for college and university places eannot
be made precize, but they ean still provide an adequate tool for plan-
ning purposes,  What is needed is a reasonable estimate or range of
estintes as a framework for policy decisions,

The demand for college education—the number of potential appli-
cants for college places:  is the controlling factor in future enrollments,
There is reason to assume that the availability of college places will
be accommadated to the demand.  The forces that compel and facili-
tate accommadation of supply to numbers of applicants are many
and powerful.  Our hitory from colonial times to the present evi-
dences our nationwide concern with edueational opportunities and
with broadening these opportunities. Recent events have served to
strengthen this concern,

Ouar national interest clearly lies in a highly educated populace.
Inthiscomplex world we can maintain leadership only throngh quality
of the people, not through sheer numbers.  Our democratie society
emphasizes higher edueation as a lndder for social mobility and in-
creased opportunity.  For the individual higher education provides
economic benefits, ~ocial status, and personal development. Both in-
dividual and national interest combine with a long historical tradition
to form a commitient to edueation that will net be diverted without
& major restructuring of the place of higher education in our society.

The projections of demana for places presented liere indicate, how-
ever, that the task ahead of providing educational facilities, teaching

*Chief of the Reference. Estimates, and Projections Rectton, Edueatlonal Rtatistics
Braoch, ! 8, Ofice of Education.
3
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statf~, aned the tinweial base for adequate plant and stafling i for-
midable,  Uf we fail in this tast actual envollments will fall short
of the figupes projected,

GENERAL NATURE OF THE PROJECTIONS

Long-range projections of college enrollment for the Nation are
visentially hawl on a projection of the population by age, and a
projection of college enrollment rates applied to the projected popu-
ation by age.

In addition to the three projections of total college enrollment, the
present report also intrwduces a tentative projection of full-time
vnrolliments of college and wniversity undergraduate students and
students working for the first professional degree, thus providing a
more nearly adequate guide to planning than has heretofore been
available.

The projections on total enrolliment shown here represent estimates
of the number of persons enrolled in the fall of the year in institutions
of higher edueation for degree-credit courses,  The figures are a con-
tinuation of the series of statistics on opening enrollment collected
by the Offive of Edueation from institutions of higher edueation each
fall. which are similar to enrollment data collected by the Rureau of
the Census ench Ovtober in the course of a nationwide sample survey
of househohls,  Three projections are shown:

P'rojection I—trend proiection—is ased on the trend of age-specifie
vollege enrollnent rates during the 1950°s a8 determined through
fitting an exponential curve * to the data for the 1950-60 base period,
and then applying these to the population by age groups.  The popula-
tion and envollment rate data in the base period are taken from the
annual October surveys of school enrollment condueted by the Burean
of the Census (Series P'-20),  The projected population is the same in
all three projections and corresponds to Census Burean projections of
the population? with minor adjustments,

P'rojection H—-fathe e attainment projection—introduces on an ex-
perimental hasis a projection of college and university attendance of
sons nid daughters based on the estimated educational attainment of
their fathers,  This projection in effect extends the application of the
constant-rate principle by introducing an allowance for one of the
many causal factors affecting coliege attendance rates, Various

UThe tyge of eneve fittad ta the data on enroliment raten aifects the projected enroll.
mente to wowe extent  Fop egample. stenight lnes fitted to the enroliment eates of the
hiwe porfod wonld haes renyltud in 8 higher projected enroliment than did the exponenttal
eurves actually nued in there projectlnne

$1' 8. Department of Commeree, Rureau of the Cenpun. Current Population Reporte.
Population Eatimates. 1lustrative Projectione of the Populstion of the United Btates,
by Age and Rre, $060 to 1980. Reries I'-25. No. 187 (Nov. 10, 1688).
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studies, wecluding the study by Brazer and David presented later
it this veduine, vedicate the smgealar nupertances of sdueational attain.
mert of provent = i determining the collegee attendance of theire ehildeen.
The methend of tian-lating the inereasing edueational attainment of
fathers into projections of demand for college places for their childen
1 102k vears of age s pre-ented i a later section of this chapter.

Drojection LI constant-vate projection -continues 1955 60 onroll.
ment rates ito the fature, without change.

FUTURE PROSPECTS

Which projectzon i~ goingg to be closest 1o the future event ¢ One
answer meght bes I doesn’t matter for policy planning, heeanse the
e reases winder any of the projections are sufli iently large to reguiee
the sane kend of planning.™ A more nsial answer is: *That projee-
tion whose basie sesamptions hold tene i the fature,”  The term
“projection™ itself, and even wore the term *illustrative projeetion,”
cantiotes i tathenmtieal working out of specitied assumptions rather
than a forecast or prediction.  Thus the original question is not an-
swered divectly but s shifted to another lovel,  The question becomes:
“Which set of basic assumptions is going to come true ¢

These several projections provide the user of the information with
an idea of the variations under ditferent cirenmstances, In generul,
the constant-rate projection serves mainly to illustrate the effect of
population change. Because various forees have in the past expanded
enrellment beyond that cansed by population inerease alone, this
projection rexults in a relatively low sot of fignres, Projection 11,
based on the enrollment of young people as affected by the educatiounl
uttainment of theie fathers, takes aceonnt of one factor among nuny,
but this projection too results in low figures relative to the trend
tecanse of the other factors that have operated to incrense the attend-
unco rates during the perind 1050-60,  The trend projection assumes
that whatever cansal factors determined the attendance rates in the
past will continue to opernte equally in the future,

College and university enrollient in the future will be affected by
many factors that ave diffienit 1o foresee.  Therefore, while the three
projections may provide a guide to the changing demand for college
Places, they do not necessarily et the limits, either on the high side or
on the low side of what may be experienced. ' We in the United States
conbd alter our whieationn] policies and move in the divection of Eng-
Lnnd's policies and those of some other nations so as to restrict college
opportunities sharply,  Or, as senis more likely, we could plan to
allocnte suflicient resourees to provide higher educational opportini-
ties to an even larger proportion of onr young adults than is projected
by extenpolation of the experience of the 1950°,
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OPENING ENROLLMENT, PAST AND PROJECTED

Frrellments for degree epedit in colleges and universities totaled

26 nellion m the fall of 10 cim 48 States and the Distriet of
Columbia  ~w table 1), Aceording to projection 1, the trend projec-
tion, they are expreted to rise to 6.9 mitlion by 1970 aml to 8.6 million
by 1975, To meet this demand, institutions of Ligher education will
have to accommamdate an average of 335000 additional students each
vear over the 15 vear period, Soon after 1970, colleges and univer-
sities will have twiee us many students as they had in 1960 if existing

trends inattendanes rates continue,

Aecording tothe constant - rate projection, which takes account only
of clanges i eollege age population, fall college enrollment is expus ted
to inerene abont half as mck as in the treond projections namely, an
increase of 2.8 mitlion students from 1960 to 1975, or an average
incrvase of 15000 per year.

TABLE 1.—Fall enrollment 1930-1960 and projections 1965, 1970, 1975, by sex,
48 contiguous States and District of Columbia
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L enrolimens rates for persons aged 15-21 are adjusted in accond
ance with the changes i the educational attainment of fathers (pro-
jction Th, the projected demnand a5 intermediate Ietween that of
projectivon Land T Uuder this estimate, fall college enrollment in
projectiom T is expected to inervise abont three-quarters as much as
in the 7re nd projeetion, with the sesalt that 1960 enrollment is doubled
by 1970 insteand of shortly after 1950 a< in the fread projection,

Sope peespeective van e gained on the nagmitude of the edueational
task before colleges and nniversities throngh n coparizan of the rates
of grovth during the decade of the 1950°s with the projected growth,
Between Dow and 1o, degree eoedit envolliment in the colleges and
nniversitivs ro=e 1.5 nnllion, from 2.3 million to 3.8 million, or almost
wipercent. Tua single year, 1950 1o 160, enrolliment < increased 6 per-
vent, Onver the peresd B0 60 the enrolliment inerenses averaged

20000 ~tudents a vear, and i we staret the comparison from 1951
tluwsitine of the decline Tetween 1950 and 1951) the growth in number
of students avernged JTR3000 0 year.

Little of the enrolhien? increase in tecont years is expliined by
popubation wrovth, Forexample, if enllege attendanee rates had not
mereased but haed veniined constant from 18950-52 ta 1908-60, the
number of men envolled would have inereased by only 8 pereent, and
the nnmber of woen by less than 1 pervent. During this 8 years of
vhange, bowever, the number of male and female students rose by
almt 0 peereent,

POIULATION CHANGES—PAST AND PROJECTED

Az a consequence of the sharp rise in births after World War 11,
inereses in the number of persons of college attendance age will be
el Lavgrer in the vears aliead than in the past deeade,  The nnmbers
of young peaple reaching 18 years of age, the uaal age of high-school
genduation, thus van be expected to rise in proportion to the post-
World War 11 birth rates,

The tise in total college-age poprlation is more diflienlt to pinpoint.
Becinse there is nio <simple definition of college-age population, it is
bard 1o give o weaningfl answer to the question frequently raised,
*What percentage of the college-age population is attending collega 2™
A detinition of eollege-agme population limited to those in the age
gronp 15 1o 21 years, or even 185 to 24 years, leaves ont many students
in colleges wnd universities.  The age pun of students ranges from
i fow as yonng as 1 years of age to persons of retirement age.  Table
2 shows that i the F30°, among persons 16 to 34 years of age en-
rolled in colleges or universitiod, about 25 percent of the men and 12
pereent of the wonen were 25 to 1 years of age.  On the other hand,
the population aged 16 33 is much too extensive to be nsed as o

o
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“college age” population for comparizon with enrollments because it
tichude- many persons whose formal education has been terminated
for years and some who have weither the ability nor the inelination
to do college work, ‘

TARLE 2.- Percentage distribution of college students 16-34 years of age, by
ave group and sex, {8 contiguous States and Distric: of Columbia: 3-year
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One way to deseribe the relationship of college enrollment to popu-
lition is to cite the percentage of persons in particular age groups
that are enrolled in college: such data are reported annually by the
Burean of the Census and are discussed in a later section of thix
chapter,  Auother way is to summarize the overall effect of popula-
tion clupges by applying standard attendance rates to the changing
population, as is done here in the constant-rate projection (projec-
tion 1),

The extent to which population growth affects the projected fig-
ures nay bo gaged from the econstant-rate projection. When the
fremd projection is sot aminst the constant-rate projection, we find
thet in the frond projection, 47 percent of the total growth in enroll-
ment from 1960 to 1975 i< attributable to an increase in the number
of per-ons aged 16 51 and the remainder is attributable to increased

enrollment rates,

ENROLLMENT RATES, PAST AND PROJECTED

In the period 1954 6o, almost one-third of the men 18 to 19 years
of axe in the United States and one-quarter of the women in this
aue wroup were attending college (see table 3).  In 1950-52, the com-
parable pereentages among the 18- and 19-year-olds were 21 percent
for the men and 15 percent for the women.  Enrollment rates for each
of the age groups, except the 16-17 year group, increased markedly
between 1950 and 1960,
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- TABLE 3—Pereent of the civilian noninstitutional population age 16 to 34
enrolled in college in nelected years, 1950-60, and projections, 198.’-. 1970, 1973,
by age and ses, 5 coutigmms States and mmm of ¢ IumMa
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W [T

Sut'eeB 10 19 Bupeat of the Conmis surveg of sehool engoliment (Series P-20),

The percentage of the population attending college is highest for
the 15 -10-year age group, and enrollment rates drop off successively
to a rate of 3.0 pereent for men aged 30 34 and L0 pereent for women,
Of the youngest group, 16-17 years, only & small number are enrolled
in college ; most boys nnd girls of that age are still in secondary =chool.

The effect on vollege enrollment rates of the Veterans® Administra-
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10 ECONOMICs OF 1IGHER EDUCATION

tion progran muder the G bill of rights cannat be worked ont in
detadd because no one hneas how many of the <tudents wtending
woubl have enpolled i the absence of sueh a progream,  An idea of
the upper Tinan 1o the possible effect of this factor may e supplied
v umiving the assumption, adiitiedly extreme, that none of the
betieti caries upder the progeam in Noveiber 18960 (nmbering
Isognnny wonhd bave beenin college exeept for the opportunity pro-
vided by that progran. Then the mavimum reduction bronght
abont by omithig ~ueh students frome the constant rate: projection
wonthd b Soogon g 1950, or about O percent of the L9 million stu-
dents projected for that year. Corrections in projections | oand 11
wonld bue even <lighter, sinee the omission of sueh beneficiaries during
the entive base period would give wsharper vise to the upward trend
of enrollment rates,

FULL-TIME ENROLLMEXT=PAST AND PROJECTED

For purposes of planning it is advantageons to have more detail
than s provided by a projection of total degree-cradin college enroll-
ment a~ given i the preceding tables,  ‘The most generally useful
breakdown, among those that are feasible at the national level, ap-
prears 1o be that of full-tine versus part-time enroliment beeause of
the importanee of this distinetion in estimating the requivements for
college fuenlty, facilities, and timnees to handle the enlarged enroll-
ment.  For example, purt-tine stidents do not pecessitate nese facili-
ties praportionate to the nmbers enrolled, and for evening students
no new facilities may be needed,  Necordingly, n tentntive projection
of enrollment of full-time undergraduates and gradutes working
for the tirst professional degree is developed here,  The terin “tenta-
tive™ is userd todeseribe this projection beease the uvailuble historieal
dati upon which 1o base the projection ave theniselves seanty.

The projected tigures in table 4 are a continwtion of the series of
stutistics on full-time enrolliment at the undergraduate aud the first
professional hevel * as collected by the Office of Edueation in 1953,
1ong, 1000, 1907, amd 19049, Full-time students are delined as those
rigristereed for at least 75 pereent of the eredits requived for graduation
m the norned number of semesters or terms. Full-time graduate
stinlents ather than those at the first professional level are not in-
cluded in the projection becanse they are missing in the trend data:
however, we kuow that in the fall of 1059 this omitted group of
full-time stndents ineluded wbout 130,000 gradunte students (resident
degrev-eredit stindents) who were not enrvolled for the first profes-

it wleditlon tee Mheew enfolled fop bichelop's degrees, first profevsionn] degrees in sheb
fielda of medicipe wnd detiistey M D and DR, law (LL B, theology (8 Th,

Mbrary «clepes MU N o aral wncial work - M8 W which normally tequire more than ¢
sears of pont-bigh sehowdd edueation fep completion,
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stonal deggree. Had these been added to the full-tinge undergraduate
aned tiest professionad stwdents, the 140650 tigure would have increassd
hy 6 prereent, \

One very unportant gquestion 15 whether the expeeted growth in
full-tiee enrodhuent as parallel to that for tetal enrollment, I net,
the climges i tetad enrvollnent are not o reliable gide to the changes
n the educational load o the colleges and imiversities,  The findings
wre, however, that projected full-tinee enrollment  (undergraduate
ated tirst pl‘nfvniun:lll U= pereentage of prujm’tﬂl total uln‘llillﬂ “n-
rolhinent varwes anly uederately  from the 65 percent olmervd in
Pl drapgung enldy to o peercent by 1955 in the 2 e projection and
rising to s pereent i the constont - rate pl‘ujm'l ion (sve table 4). The
rese i this pereentaze in the case of the constant.rate projection is
due to the relatnvely sreater weight of the population of the younger
tges i future years, as compared with the population of the older
agees Fall time envollinent is concentrated in the younger age group.

TARBLE 4.—Full-time undergraduate and first professional enrollment, fall of
selected years 19331959 and projections, 1963, 19 0. 1973, by sox, 48 contiguoun
States and District of Columbia
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Full-tinie nndergraduate and first professional enrollment is shown
e peojection 1 to merease by 29 million, from 2.2 willion in 1959
to 5.1 million in 1975, or an average of 154,000 per year. From 1959
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12 ECONOMICS OF HIGHER EDUCATION

to 1970 he nunbar donbles, “Tle inerease in full-time enrollment
e projecton P s LS million, or s average of 11,0060 per year-—
an ieteiee of S pereent, OF the totd anerease frome 1959 to 1975
i progecton B oo pereent i< attvilmtable to population growth,

A was prevonsly wentioned, younger college students predomi-
mantly atrend foll time tolder ones, pant time,  For example, as shown
e U thle 5 chased o census datie for all full-time college students 16
tath sears o cemey abont e geereent of the <tdents aged 1617, B 19,
aml 2o 20 attend full vime, It only 15 percent of those aged 25-34,
Fable dalso <hows that enly 12 pereent of the full-time men students
are obler than el b €4 pervent of the part-time,  Foven more strik-
g o the diferenes in the ages of wotnen attending full and part
e otldy 3 pervent of the full-time women students are over 24
vears<of agce, buat H pereent of the part-time,

TARLE 3. - Full-time cullege enroliment (all levels) an percent of total college
enroliment, and age distribution of full-time and part-time college students,
by ~ex, s eontiguons States and District of Columbia: 1938-80

Feotal 28 P L L ny I %™d 0 M
LICRUIR LYY S VTS § GO SETTTERT S YNVES IR TITRRLIN O TR LN | sears  Losears Years | yewfs  years

PULL-TEME CoLLFGE ENROLLMENT (ALL
LEVELS: AS PERCENT OF 1TOTAL COLLEGE
ENROLLMENT

[, - — - 4. = e e

Qver o, YV yegte, Dals G0 T ) T \ [}
Ao, T w oo we Rl R 140.2 112.8
Wty w3 wil e m3

1209 || 112.4

P PR - e e————— -

PERCEN VAGE AGE DINTRIBUTION OF FULL.
FIME AND PARE-TIME COLLEGE STUDENTS
1% 31 YEALRR OF AGE

- e o eermma-

L S YT FTULIN AN AN t4'e O TrtEreTT T Tt I« -
\'- n .

Frr tepe L ol se a0 9.5 ny 1.9

W 1o e . . umn, N T N2 v a1

e e . . weel w2l omal wmai 2 1.2

ettt . 1100 37 l R w7 | o054 18.6

T ATes 1 o ahetober ach Viar gUePyeek £.0 won o] Vi als afe averages of the individual yeuts incinded,
PAver weof 1% 4t e, P08 targee ol available,

S ReR et en Buateas of the Cenogg ageves < of schon] entrollment (Rerles P-20).

The wethod of deviving full-time enrollment from the projections
of total enrollment involves essentinlly applieation of the current
peracutages of college students enrolled full time to the projected
tot1] envollinent by age group and sex.  ‘The results are summed and
tran<lated into the figure for undergradnnte and first professional
full-time eturollinent by a conversion factor. For the constant-rate
projcction tprojection T the conversion factor is n constant based
on the current relationship: for projections T and 11 the conversion
factor deervases over the period of tle projections in accordance with
the change in the relatian of full-time to total enrollments in the
base period 1953 to 1059,
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PROJECTION BASED ON FATHERS' EDUCATIONAL
ATTAINMENT

The «lueational attainment of the futhers of college-age persons
repvsents an exogenous variable relative to college attendance rates;
that is, it represents an outside causal factor, It is only one of a
vatibaer of cansal factors atfecting college attendance that might be
cotsilered, such as family income distribution, color, geogeaphic
loeation, sweholarships and loans, intelligence, and availability of col-
lewwe opportunity, ‘The factor, educational attainment of fathers,
has three characteristics, not matched by these other factors, that
veconutend it for e in projecting college envollment rates

(1) Ttean probably be pradicted with greater aceuraey than college
enrolhuent rates thenselves,

(2) 1tz correlated with such rates, and it may be assumed that the
relation is causal eather than adventitions,

(91t has charged over past years and i< projected to change fur-
ther during the period ahead.

Nince the nethod is new, the procedure is explained here in detail.
It isas follows:

L essence, fnture college envolliment rates for per=ons in the nge
groups I8 19 and 2024 are assumed to renimin the snme as they are
Wow in o Lation to fathers” edveational attainment, The higher edu-
cational attainment of the fathers of the future age groups thus results
incan inereased enrollent rate for these age groups as a whole,  Col-
legger envollent rates used for persons under 18 years of age nnd for
those 25 years of age and over were kept at the 1958-6i) rates (the
shie as in projection 111),

The mare speeitie steps by which this is accomplished are as fol.
lows (the eritical assumption ix stated in step 2 and s discussed
luter):

(1) The educationnl attainment of the fathers of persons aged
2024 in 1960 is known.

(2) The educational nttainment of the fathers of future groups
aged 20 24 is assumed to rise in accordance with the rise in educa-
tional attainment of the male population aged 45-54.

(3) College attendance rates for 1960 (according to fathers’ edu-
cational attainment) for the population aged 20-24 are applied to
future populations aged 20-24 (according to fathers' educational at.
tainment) to estimate the future college attendnuce of persons 20-24
yearsold in future years,

(4) We also know the percentage of the 2024 population in 1960
who had ever attended college, regardless of whether they were still
enrolled as of 1960. These 1960 percentages according to fathers'
attainment are applied to future populations aged 20-2¢ according
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to futhets” attainment to extimate the future pereentage of this age
group that may be oxpected to have attended college,

(5) 1 s assumed that the future changes in the percentagre of
perons 15 18 years old envolled in college will e proportional to
the future chuanges in the percentage of persons 20 21 years old ever
attending college, ns estimated in step 4,

(6) For other age groups (16 17, 25 20,30 34) the future attend-
ance percentages are those reported in 1958 60, the same as in the
constant rate projection, Thus, projection 11 makes no allowance
for increased attendance rates in the age group 25-34, even though the
rates have risen somewhat during the 1950% Not ouly are the data
Iacking concerning the edueational attainment of the fathers of these
persons, bt aleo it may be donbted whether in that age group the
fathers' attaimment is diveetly influentional as much as in the lower
wgre groups,

Tuble 6 shows the college attendance experience of the population
aged 20 224 in 11460 according to the edueational attainment of their
fathers. ‘The table shows the percentagre of persons 20-24 enrolled in
college as of Octaber 1960 and also gives the percentages of these who
ever hud been so enrolled.  The relation between college attendance
and futher's edi ational attainment is obviously a strong one.  (ther
studies huve abundantly contirmed this fact.

TABLE 6.—Percent of civilian noninstitutionsl population aged 20-24 enrolled
in college currently or previously, by fathers’ educational attainment, and by
sex, 48 contiguous States and District of Columbia, October 1960

Current collego status Current and previous college
stutus
Fathers' educatinal attainment
Not en- Enrolied| Never
Total | Enrolled { rolled Total | ut some | ensolled
lime
MALES AGED 204
Total . . eeeeieeeeenes mo| 2 80 100 » o
Not 4 high cchoal gradaate?. ... .. ... ; 100 12 ] 3 il
High schont grashnate, no college . ... m N 3 100 oM 46
Sonie cullege, not 8 college grivluate .. .. .. 100 [ (] 100 70 0
College graduate, .. ..oooeveeroon o 100 62 38 100 ] "
FEMALES AGED 20-%4
Total . .. .oeoccern o e 100 l 7 [ <] 100 8 k(]
Not » high school graduate ... ... i I 4 o w 15 88
High schoul gesvluate, nocollege .. ... ¢ 0 9 9 100 ] [
Some college, not 4 cullege grwluate. ... i 24 K 100 67 3
Callge grahinate, ..' 100 N : 100 2

1 Includes cates where fathers' uttalnment was not reported.
8oURcE Bufrau of the Census survey uf school enrollment, October 1960 (Beries P-0).
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Table 7 ~hows the educational attninment of all males in the Nation
aged B S Po, togrether with projections of the attainment of
this e group in B9 and 1IN0 as nde by the Burean of the Census.
Thos projection can be niade with considorahle acenrey eeatise wost
of the peesons involved have aleady completed their formal edueation.
The pramary preblem is one of gettmge data for the base perind,  Ex-
aination of the fiznres shows a very substantind inerease in the
cducational attainment of males aged 45-53: particularly noteworthy
15 the devhine in the proportion of men of this age with less than 4
vears of e swhool - from GL7 pereent in 1960 to 41,7 pereent in
Fose At the sme tine the proportion of those whe have had some
college education rises fron 6.0 pereent 1o 2500 pervent,

Tuble T also shows the cducational attainment of the fathers of
persons aged 20 24 in 160, and the estimated attainment of the
Fathers in 1950 and 1950 assuming that the edueational attainment
of fathers clianges in proportion to that of all males 45-54. Thisis the
ws=unption entioned previously instep 2,

TABLE 7.—Estimated percentage distribution by educational attainment of
(a) males 15-34 years of age, and (b) fathers of persons 20-24 years of age,
AN contizuous Ntates and Distriet of Columbia: 1960, 1970, 1980
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Y e [ RTIXY R .
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futa [ 0 n 2. v 05
139
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In <uppeort of the wssmuption it may be noted that the edueational
attainment of fathers and that of all males 45 51 years of age wers
very sl i e Moveover, the use of aee wroup 45 51 does not
sertonsly impair the estimate, The age group was selected for con-
verdence becanse it had already been projected: other age groups
savch s 30050 wonld be expueeted to have similar inereases in attain:
ment, 'Lhe basie point is that a specitic age gronp, wlatever the exact
age composition may he, is taken to vepresent the fathers of the popn-
latiom agred 20 21 in 1960, 1970, aud 1980, insofar ns changes in edu-
ational attaiument are concerned,  This assumption: would not be
correct if, for example, (7)) fathers of the population aged 20-24 in
future years are i younger gronp than now, or (4) fertility of persons
with higher edueational attainment has inereased more than that of
persons with lower attainment,  Either of these changes would be
sueh as to inerease the attainment of the fathers more thaa has been
estimated and would thus tend to raise the figures shown in projeetion
1L

Onee the attainment of the fathers of persons aged 20 24 has been
projected, the applieation to future populations of 1960 enrollment
rates in relation to fathers' atttinment, as deseribed previously, is a
sinple matter.

OFf conrs=e, fathers® attninment is only one of many fuctors related
to attenndanee at college, nlleit a major one. T the period from 1050
to 10 only a part of the increase in college enrollment can be ex-
phined Ly inereases in the educational attainment. of the fathers of
the stwdents.  For example, college enrollment rates for males aged
20 2 inereased 6.3 percentage points, of which only 1.8 are attributable
to changes in their fathers” eduentional attainment,  For women aged
20 21, college enrollinent rates increased 2.6 percentage points, of
which only 06 point is attvibutable to changes in their fathers’ educa-
tional attainment.  Obviously, other factors also were effective during
this period in raising attendance rates,

PROJECTIONS FOR 50 STATES AND FOR AGGREGATE
UNITED STATES

The projections and tables up to this point have referred to the
45 contignons States and the District of Columbia beeause the availa-
ble basic population projections from the Burean of the Census
have been for this area, For the convenience of those desiring such
coverage, projections for 45 States and the District of Columbia have
been adjusted in table 8 to cover the 50 States and the District of
Columbia, and in table 9 to cover the nggregmie United States, includ-
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e ontly e paet- 1 Caval Zone and Puerto Rico Tave eollege enroll
ment-), Fhe abin toent meede is based on the curvent relation
Betwern e ciollment i the Tatter aveas and the enrolhinent in 48
statesamd the Dy teet o Calinhe, Separate ronves-ion factors are
applied for each e, for both total enrolbuent and full tiwe enroll
ment,

TABLF . - Fall enrollment 1950 -60 and projections 1963, 1930, 1973, tetal opening
entoliment and full-time undergradoate and fiest pmfrnsmnal. hy wex, 50
States and District of Columbia
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The total enrvollment for the 50 States and the District of Columbia
is shown, in projection L to rise from 3.6 million in 1960 to 7.0 million
by 1950, anl in projection L to 5.2 million,  Further inereases may
b expected to ocenr after 19308 projection T shows that by 19¢5
enrolliment will Lo 2.4 times that of 1960 if attendance rates increase
as they have in the past,  Even if attemlance rates remain at present
levels (projection TIHD, there will be 5.9 million persons enrolled in
colleges and universitivs by 1975,
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TABLE 9. . Fall enrollment 1950-60 and projections 1965, 1970, l97ai.tonl opening
enrollaweat and full-time undergraduate and first prul‘eumunal y NeX} AYRTEe.
gate United States (including outlying parts)
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e ! KR 1.8 3. 2,050 1.073
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[0 4.7 2, Wit 1, 2. 87 1,958 1.m2
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Secoges e oot wn el e o 1 0ge dn sapves s, those for 165 75 converted froim projections for the 48
ol ogeras Sl et e Instenet of Codogmidg o

RELATED ENROLLMENT SERIES

The estimates presented in this chapter can perhaps best be evaluated
v terms of ather serivs developed by the Bureau of the Census and
by the Othice of Fdueation, It is worth while alio to note briefly
sonrees of information now available on full-time college enrollments
aid to camnnent on the relation of fall enrolhinent as of o single date
in the year to the cumulative enrollment for the fall academic year,

Consns Burean projections.~The U8, Bureau of the Census has
prepared illusteative prnjof-t ions of school and college enrollments to
1980 (Series 1* 25, No, 232). Table 10 presents the projections of
total fall college enrollment for all of the series that were computed:
the pmblication gives breakdowns of some of these series by age group
snd by sex,

The two principal series. A and C, present figures similar to the
firures given here for projection I (fr0nd projection) and projection
HIT (constant-rate projection), respectively, as may be seen by com-
paring table 8 and table 10,
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The Census Burean projections were obtained in o manner anadogous
tor thiet craplosed heres Projected trends in the pereentage of an age
srroap entnlled e school or college chised o ditferent assaiptions)
Were ;(lllihl'tl to '.l'njo-c'lmln of the |m|nl|:ll ol ll\ HYL(IN The |ll'nj|-o'l|'|l
enrtollinent for e age geoup was then divided into elementary, see-
ulul;u'.\‘. atl Ho”t-'_'v eturollnent ill secolbinee \\'i”l ”l“ |ll‘t‘~(‘lll pro:
porticnis for cacl e groap,

The enrolhment rate series ditfer with respect to the trend in the
proportion of population at each age envolled in colleges and uni-
veraataes Settes v anphes oocontiued inerease i entollaent vates
by e with sotue leveling off by future dates; the base period for the
trend os B S0 I series € s assamneed that enrollinent vates will
vencun constant at the 1967 S average annual level, Series Bassumes
rates ronghly Lalfway between series A and series C0 Inoseries D,
1 1< cssnned that eates renein constant e 1B07 09 levels throngh
1ok, dechine tothe 19058 50 Jevels by 1978 and then remain constant
At these levels 1o s,

TARLE 10.—-Rurcau of the Census projections of fall college enrolliment for the

civilian noninstitutional population under 33 years of age, 30 States and
District of Columbia: 1963, 1970, 1973, 19v0
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frated states 1007 N e

The population wries projections underlying these enrollment
tigures Jitfer only with regard to the projocted level of fertility ; these
differences in fortility are inoperative for college envollments until
after 1970 because the future college students up to that date have
already been lworen,

The 5 additional years bevond 1975 are shown in these Census
Bureau projections to be a period of continned enrollment growth
thus, the enrollment trend i< upward for at least 20 years into the
future.
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ther enrolloent detr The extionates presented earlier develop
propetmns of full tone undergrenduate enrollinents, including as
undergradine enrollient ficst professional degree students,  His-
toried i fermtion on fudl time enrolhnents s available from two
comtees nwhdition to the data eollected by the Otlice of Edueation as
heewn i tables foscand 00 The Bareau of the Census, in it sample
airvevs of <houl and collegre curollinents, collected data on the full-
tiee situs of college students, ineluding both graduate and under-
e diate ~tudents, for the fall of 1009 and the fall of 1960,  Com-
varable data ave not available from the sunple surveys in earlier years,
Fhe o Nenres detine as full thae those students taking 12 or more
B~ of chi-< attendanee dering an average school week,

The peviodical Scheol and Soclcty has published annually for many
vears statistzes on fulltine college enrolliments, also including both
seaduate and nndergraduate students, - Mthongh the coverage is not
ahways consi-tent from year to vear, the full-time dun for 4oyear
collegres as reported in this survey move more or less parallel to the
fuil vine enrollient statisties of the Otlice of Education and the
Cen=us Barewn,

It <hould be pomted ont that fall college envolhnents are decidedly
aobler than envolinent- for the entive academic year.  Meademic
vear fiures include students enrolling after the fall report has been
subinitted. No estimate of projected academie year enrollments has
boeen made becanse tiey comot be pelated divectly to population data
by nero wronps, Moreover, the velation of acadeniie year enrolhuents
to fall envolliients has een erratic in the past so that the conversion
fram one to another s unrelinble,  Although much histovieal datu for
aedemie year envollments ave available, current surveys are em-
pha<izinge fall errollment statisties,

Tl projection of college cnrollment previously in use by the Office
of Faueation for planuing purposes anticipated 4,677,000 students in
the fall of 1965 and soicoon Qudents in the fall of 1970 (48 States
atnd the Distriet of Columbdaay, The earlier estimates were almost
v\;l-'ll.\‘ la:llf\\':l}' between the frend pl'ujt't'tioll and the constant.rate
projection given in thi< chapter.  Thizearlier projection was based on
a procedure ditferent from the projections developed here,

The new projections show a mnge of numbers based on differing
a-suuptions with regand to rates of attendance. The method of
projection hias heen improved by analysis of at least one causal factor,
besiddes the usual aualyses based on population trends for males and
females,  Furthermore, future full-time envollments have leen esti-
taated for the tiest time, 1t is hoped that the estimates presented will
provide a better busis for planning purposes than has been availuble
heretofore.



CHAPTER 2

Social and Eccnomic Determinants of the
Demand for Education’

Harvey E. Rrazer and Martin David®

HE FORMAL EDUCATION of the najority of Americans who

were born before 1905 ended before they reached high school.
Ouly one sixth of the people now 55 or more years of age attended
collegre, and less than half of these hold a college degree. In
striking contrast, only a small fraction (14 percent) of those born
between 1926 and 1912 have failed to go on to high school or beyond.
Indeed, of that generation which, for the most part, has concluded its
schooling, almost one-third have gone to college,  Thus in the course
of twe to three generations the proportion going to college has
doubled.  Moreover, on the basiz of pavents’ expectations for their
children’s education, as repmted in this study, it wonld appear that
alwut twao-thirds of the ehilidren born in the United States between
1943 and 1959 will seek education beyond high school. The trends
indicated in table 1 suggest that within the past 50 years the educa-
tional attaitment of the modal members of succeeding generations has
moved up from less than a high-school education to 1 or more years
of college,

This sharp raise in the level of educational attainment may be
aseribed to a number of cansal factors, One of them, certainly, has
been the incrense in real income of families in the United States.
Within each succeeding generation a larger fraction of American
families Lave been able to afford the costs involved in extending the

*Harvey Itrazer prepared the tesearch «n which this article Is hased while professor of
coonomlen and research associate of the Rurvey Research Center at the University of
Michigan  Martin David was «tudy director for the researeh project and In now assistant
prafesas of economion at the Unleersity of Waiscodxin, The profect wan made posuible
throngh grants fram the Ford Foundation and the U.8. Ofice of Education under ta
cvperative resenrch program  The views ezpressed are those of the authors and do not
in nney way reflect the viewas of the sponsoring agencles,

S The findings uf this study apply to persons who are beads of spending units. A
spending unit is & group of persons related by btlo.d, marrlage, or adoption, Itving in the
same dwelling untt. whe pool thele Incomes for thelr major ltema of sxpense. If the
spending nuit ccutaine g maeried couple, the heat of the unit Is the busband. Otherwire
the head i« the percon who varnu the most money.

Au a consequence of the definition, four-fifths of all spending unit heads are men. The
wutien wha are heade of «pending unity nre wne-Aifth of the adult female popuiation of

the United States.
21
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edueation of ther ecluldten through high schiool and college,  Ineome
Bas e sed aned fanthies e beconse more avaire of the social and
veopotns npeltanee of eheation, At the sine time the age at which
soung peophe mav legadly leave school has been rtised and educationad
factlities have been expanded,

TABLE 1.--Trends in educational attainment of spending unit heads in the
United Staten: percentage distribution, by age
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|;:l. ..,: =u..‘l Cooe b Megione b, W Vb, Muh, Sunved Reseadel Conter, Umniversity of Michipan,

Another major factor has been the substantial inovement of popula-
tion from raral sevicultueal environments to urban, industrial areas
This movement ha< brought o laeger proportion of the population into
cotsnrmities i Which edueational facilities are more rendily accessible
and i which more education is demanded of those secking employ-
ment amd status,

Our rapndly advancing technology has provided a phenomenal in-
ervase in the demand for persons with high levels of edueation. Ap-
pravently the demand for persons with edueation heyond high school
has hept pace with the supply, und there are no visible signs of a
weakeuitier 1 the market for college graduates.?

Inereses in income, facilities, and demand for persons with eduea-
tim pron ide ferrile conditions for increasing eduentional attainment
in this country,  But they do not explain the motivation that has
prodused the astounding inerease in edueation,  In thi= chapter some
of thee otivational factors will be !'.\p‘ﬂl‘!"'.

This ehapter is based on information collected in a surevey of a
nationwide probability sample of spending units in the United States,

Pxve llerman £ Miller, ch, 9 of this gmblleation.  Thete are conteaty viewa, such an

thay of Lotert J. Havicharest, tmevican Jlhigher Fduealion 8 the 1960°e.  Columbiis,
Ohla Ntate Untveredty Peess 1IN0



COLLIEGE IRNINED PLESONNEL D sUPFPLY AND DEMAND 23

taken o March mnd Apnrd of 16, §:|l|l|9lillg prywceitires sl in the
“Patterne of Family Change™ sty from which these data s dswn
are onthred e appendix Ao Ouar approach is to present Jata from
the suvves thar velate educational atidniments in this conntry and
offer st of tentative hy potheses that wight e el to expliin the
bghly <emncticaet velation<lips obwervel i the data. As i all re-
savchy parteularvly researel that deprends on the personal interview
Forat~ basie datag ey relovant factors relating to educational atiain-
ment Tevve et exchicded from the wnaly<is both heeanse of inherent
Pmivations of the ~urvey wethod and beeause of mitations of time
ated resonrees avalable for this particular investigation,  We reeoyg-
nize that in ~overad cases more detailed analysis wonkd have been
desiendide sl thoar many of the interpretations offered could equally
well be veplied by alternative formulations,

The claprer is divided into three parts, The fint sets forth
hypotheses abut the manner in which motivation for edueation is
generated within the family. The svond tests these hypotheses
mranst cross cectional data that deservibe the edueational accomplishs
ments of children in relation to the chiaracteristies aud background of
their paents, Alsoin the seeond part, edueational attainments of
franilies whose children are sull in sehonl or are preschoolers are con-
trasted with the families” edueationnl aspientions,  The third part
offers <one brief remarks on the vealism of parents’ aspirations for
sonding childmen to college,

I. Motivation for Educational A.ttainment—-A Model

The tran-mission of levels of edueation from parents to children
i dmpressive, 1 educational attainments are elussified into three
broad aroups grrade wchool or less, some high school or high-school
diploma, ated at least vome collewre then almost three-fifihs of spend-
inge nnit heads report that they are in the same group as their fathers.
This amplies thar the distribution of educational attainments is
strongly influeneed by the experience of the last generation it also
imphes a strong mechanism for transferving the values and aceom-
plishments of cach generation to the succeeding generation,

We believe that this transfer i< secomplished via three routes: (1)
The mativation and values of the family ereate the atmosphere in
which the childven are mared.  (2) The material and career accom-
plishments of the pavents serve to demonstrate to the children the
ntility and importatee of the pavental values: the carcer failures of
the parents may motivate children to reject parental valnes, Iow-
ever, sch rejection is u less powerfal motivating force than the posi-
tive accomplishients of parents,  (3) The achievements of the
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Jrarents influence the fandly ineotwe and assets, which becomne the

resourees for linancing the higher wducation of children,

We cast thess general notions into speeific hypotheses about the re-
Bation Jups between the edueation of childven and their parvents” back-
srenned. For the most pant values Leld by the parents are measured
indirectly by a wt of indieators,  Chart 1 illustentes the manner in
whieh speecitic mesures of the fumily’s background relate to the
medel we have developed. The left-hand colmun of the chart lists
somtie of the wore obvious inflnences on edueational attaimmnents; the
reader can eastly suggeest others.  The right-hand column indicates
variables that were measured in the 1960 survey and that might relate
to the ulerlying intluences on educational attainments listed in the
left hand colutan, I most eases the underlying influence is reflected
iemene that otie neasured variable —cnltural norms stressing educa-
tion would cerianly bo reflected in reference groups other than the
religions group shown in the chart. Conversely, some of the
mensured variables, such as race, ars associated with severul under-
Iving influctees on education  availability of facilities, cultural
norws, and lifetime income levels.  In short, the chart provides a
erude outline which we shall elaborate on in the discussion of our
tindings.

IL. Factors Influencing the Education Actually Attained
by Children of a Cross Section of the U.S. Population

Edueational attainments of the children of the family were meas-
ured by the avernge number of grades completed by living children
of the head who were tinished with school at the time that the family
was interviewed. This measure contains some downward bias: teen-
agers who lave already dropped out of school are included in our
amverage, while those who are continning their education and will
wise the average at some time in the future are not taken into con-
sideration,?

Strictly speaking, the aualysis of educationnl attainments reflects
not ouly denund for education but also the supply of edueational
facilities available to ehildren of the respondents in onr sample at
various times in the past, Only if we axsume that the supply of
edueational facilities will continue to increase in much the same way
us it has in the past ean we extrapolate from the experience of this
generation of children in relation to the background of their parents.

St

*uther measures of educatlnal attaloments might hiuve heen more useful fur a more
elahorate analynin of the structure of demand for college piacen. Fof example. an analysts
differrutiating between the attitnments of giris and hoys would appear to be extrenicly
g-efil, as there appear to he cubstantial differences In the arpirations for educating male
and feinale childrent. Another useful distinetion would be to differentlate characteristion
of fawlilen whixe children complete cullege from familles whose children obnly attended
college for 1 or 2 gears.
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A MODEL OF MOTIVATION AND EXPERIENCE INFLUENCING THE
TRANSMISSION OF EDUCATION FROM GENERATION TO GENERATION

Theoretee :d grter minaude of educationad aftainments

Muativation of parents and their
i Videes:

ladicaters o¢ pregy carishies

Nevd-gchievement of the par-
ents,

Attitrde toward hard work aned
relf-hiclp as the means for attain-
ing desired goals.

Calturad nofms stressing educae
tisn, evpressed in religious, come
manaty, wnd social groups with
which parent< ure affilisted.

A measure of need-achieves
went of the head? based on
pereeption of the relative de-
sirability of various occupae
tions,

Expressed evaluation of hard
work as the means for getting
ahead.

Religious affilintion and par-
ticipation in religious activie
tiex by the head.

= Achievernents of parents that demons
~teate the effectiveness of values held
by the parents:
Actual educationnd accomplishe
tient of both parents.

Fducation of the head, and
education of his wife, if he is
married,

M Fducational achievement of the Differenice in the education of
F luation parents relative to the achieve- the head and his or her father.
';‘:'"m' ment of the grandpagents,
ehillren Careep paths demansteating ime  Occupation of the head,

- pact of ediucation on earning

power and advancement,
Past nuiohility of the head which indi- Whether head moved off o
cates attempts on the part of the par- farm.
ents to improve their situation, Whether head moved to the
North,
Age of the head at the birth
of his first child,

f|uceessful planning of finances and
other activities of the family,
L \vailability of education:

Existence of local facilitien.

Feonomie ability to send chil-
dren to college:

a. Earning potential.
b. Demands on income and
their timing.

Region.

Urbanization.

Lolor.

Peak income of the head in
past years, his education, his
occupation,

Age of the head at the birth
of his firat child,

Number of living children of
the head.

1 The head of the ypen-iing unit is the hushand in units containing & married couple; otherwise the head
s the majoe carter In the spen ling unit.
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Mverge education attained by the children of respondents was re-
Latedd 1o the ncdicators shown in chart 1 by a multivariate statistical
analyvsis,  Fdueation of the spending unit head proved to be the
mest important factor influencing the edueation of the children. In
table 2 the relative importance of each of the indicators used to explain
educational achievements of children is shown by the vank of its
nnportancee bised on the beta coeflicient of the indicator?  The beta
coeflicient 1= o standurdized measure of the size of the effect of the
inddicator on the dependent vaviable, It tukes into account both the
ditferences between elasses of the indicator and the distribution of
the population amaong those classes,

Tuken together, the explanatory varinbles account for two-fifths
of the variaa in children’s completed cdueation, as indicated by a
coctlicient of noaltiple determination, /%, of 0414, On the average,
children who are finished with school received slightly lexs than 12
grades of schooling,  The standard error of estimate of the result is
196 grrades,

Parallel tindings emerge from nmltivariate analysis of purents' aspi-
rations for edneating their children of school age.  Aspirations are
menstived by unswers to two questions: *H{ow much education do you
expect yonr boys to have beforve they stop going to school 1™ and “How
mnech education do you expect your girls to have before they stop
going to ~choof ¢ The guestions were asked of all heads of spending
units with children aged 20 or under. The answers were ended ae-
cording to the highest level of education mentioned.

‘Tuble 3 shows that two-thirds of the parents of boys and more than
half of the parents of girls expect their ehildren to attain some educa-

¢ The multivarlate procedure in developed fuo The lesign and Analysia of Erperimenta,
ty tnear hemipthorne (New York, Joba Wiley & Rons, 1992, . 91-110),  The procedure
i~ comprletely ofale s to g regresslon procedure in which each eln<«sifying varinble shown
In onp reult< Is repliaeed by a set of dummy variables, (Hee “Use of Hammy Variables
i Regressdon Bpintions, by Danlel B Notte, Jowrnal of the American Statistical Ansa-
cidtinn, B2 4N S04, Incember 1957, and cAn Analysin of Wages and Salarles in Grent
Beitaln " by T TN Eronnmatrea, 27 333 381, July 19500 The heti eoflicients pre-
sented in thls retiele ape the utandardiged regression coefliclents which obtain i ench

chsslfylng varjable ts «ealed accopding to the adjusted deviations shown tn sneceedlug
tubles

Fhe F testan are eatenlatd by teeating the adjisted devintlone jexoclated with each
elacdfstue sarlalie as a ne-way analysls of varlance with uncqual eell sizen, The ratlo
of the varianee expl Ined by the adju<ted caetficlents to the variance unexplained by the
entire maltlvarinte peocebire forme one extimate of F.

As thee sample 1o elnstepsd, campling eprors fu the data exceed what wonld be exspeoted
from eotimates nesipine simple randem sampling.  Clustering 8 not as likely to affect
the significance of multivariate relutinnchips as it is kely to inereass the nample erroes
of simple propurtions and means,  The coneequence of ciustering on the muitivariate
analiste in that the dguiticanes lecels shown for F In the text zomewhat exageerate the
tene tavel of signiticanes.  Nevestheless it s highis llkely that all relatlonships shewn
to be «lgnificant nt the 0 07 level are teuly significant. The number of cases on which
vach coeficiont Ix haced are included In the tabulations as a guide to the sampling ereor

of the cceflioient
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tion beyond high sehool. These findings are roughly consistent with
other stinlivs of parents’aspivations for their children,?

TABLE 2.—-Characteristicns of spending unit heads used to explain average
number of grades mmplelt-d by children®
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TABLE 3.—Percentage distribution of spending units with girls or boys aged
20 or under, according to the education level expected for them by their
parenta
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EDUCATION OF PARENTS AND GRANDPARENTS

The nverage education attained by the children, grouped according
to the education of the spending unit head, is shown in table 4, column

2 Children of a head with ne high-school training are likely to

¢ Roper extimates that 6% pepcent of children helaw IX yenex of age are expected by
thele parents to go to college.  Ree Elmo Roper & Assochittes, Parents’ College Plans
Ntudy; The Education Proagram of the Ford Foundation, 1959(?). p. I Dbata from
lanstug, Lorlmer. and Moeigachl, cited in table 3 of this chapter, show a similar Ggure.
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altan some high-school traimning and children of a college graduate
sotie callege training, The third colutin of table 4 displays the dif-
lerence between the average attimmnents wiven in column 2 and the
seand mean, These "unadjusted deviations" exaggerate the impact of
the head’s edueation on the edaeational attainments of the children,
The etlect= of income, color, and other factors that are correlated with
education are ineluded in the averages shown, Persons with high
icomes are likely to be highly «dueated, so that the deviations may
rewister the greater tinancial ability of educated persons to send their
children to college as much as they reflect the transmission of ideas
atd parents’ motivation for educating the children. Colunn 4 indi-
cates the extent to which the children’s edueation deviates from the
average when elfvets that can be ateributed to other factors are re-
moved by multivariate adjustment,  Thus colunm 4 is Iabeled “ad-.
justed  deviations,” Column 5 shows the extent to which the
multivarinte estimates differ from simple tabulations of means. The
ditferences display the extent to which simple tabulations include
etfect< that ean be traced to other variables, Colmmns 2 and 5 will
be dropped from the rennining tables as the information in them ean
easily be derived from the remaining data,

TABLE {.—Average grades of completed education of children, by education of
the spending unit head, and deviations from the grand mean of 1132 grades

{For spenuling unit heads whose chibiren huve finished scheol)

Average
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Elementary school .. | s JUR —-nlf ) -8
Bome high scluwl_ . . 17 120 et -2 )
High schued diploma o 12.%1 W N .ol
High «whool dipdoma, plus ton-

cetege tralning. ... . R [ EE I # N s |

College, ho Jegree. . .. . nh (X1 Lo 1.64 ' 43
Rucheloe's degree . .. . o TRE $oNs | 1.8 W
Advanoed degree. ... o n LY LU a0 ! M

—— e o

1 Deviations (in graddes freetn the gramd thean of 1198 grades,
l‘ Irevintions (n grades: from the grand it of 10,02 grades, with otler fiuctors controlled by multivurtate
alstment,

Unadjnsted deviations are shown in subsequent tables because they
nuy represent the cumulative effect of a variable that is logically
prior. For example, color is determined before birth. It affects
wlueation, occupation, and income: the unadjusted effects reflect the
total impact of color on the educational attainments of children—
an impact which is signiticant even though a good portion of the
effect can be attributed to other variables,

The eduneational achievement of children does not increase sys-
tenutically with every increase in the amount of schooling obtained
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|».\ the Lead of the .-|wln“llg: unit, "Iﬂ'h school gl‘mluales with non-
ke or veeational training have children with relatively less
attacntuent that do thore who ave high school graduates with ho ve-
catioual tromng Hlowever, the vacationally trained have higher
epiraions for thee children, "This inconsistency suggests that the
attonments of children of the vocationally trained may rise in future
.\'l‘:ll".

The pattern of adjusted deviations in table 4 offers two interesting
result~ Firsty it lends support to our hypothesis that metivation for
the children to continue in school is directly related to the educa-
tional attnment of the parents.  Children of more educated parents
attian anore education than the average, even after the results are
discounted for the better ecanomie situation of the family, Secondly,
the results indweate some regression of children toward the average.
Claldren of pavents who did not finish grade school average some
higehe sehiool training, while children of college graduates average less
than 5 years of college training,  For parents with college training
this re-nlt was to bee expectend. Not all children have the ability to
vomplete i college conrse suecessfully, and only a small proportion
of all chilileen will continue after college with graduate work, The
net result of less education attained by a few less able children
15 to lower the average of the entire gronp below an average at-
tuiniment equal to the pavent’s college degree. The superior accom-
plishment of the children whose education exceeds their parents’
grade-sehool training suggests that community influences motivate
children to complete a minimum education no matter what their
parents” background.,

TABLE J.—Average grades of completed education of children by the difference
in e‘cilncational attainment of parents; deviations from the grand mean of 1182
Krades 1 For spending unit heade whase childrea have finished sehool}

He el eecdtoatton cotnpineed with wife's ! Number olll'nallmatedl Adjusted
cuses

deviations "devlal.lnm s
2+ lovela lors than wife | N e bt iteiemerseeeas l al 1.34 L3
) leve] lese than wife e eee. . 103 -. 0 48
Same level as wife. ., . Cetee eaeees . di0 - N - 10
1 leved rore than wife P W 1.7 -~.08
o & losels ure than wite . e e e e e [Lr3 1.30 -, 94
Fduention wf wife not agorptiine | PO | 9 .16 .
Heusds are ainghe, widowesd, cpotivepoand e e et 3in - 42 -, 11

1 larwels of education are definied 4s.
N edniention High-schuel diploma, plus nontotlege tralning
Gl b Collepe, no egree
Satpe igh shonl Bawhelir's degree

1high sedusn diploma Advanced degree
? Deviations (1n grades: from the gran-d mean of 1182 gra-les,
’ l'!“la.llull! i1 grades) from the gratnd mean of 11,2 grades, with other factars controlled by multl.
vard e mljnstient,
¢ Heuds of spemiing units include women whose hushan s are not present and for whom the educational
attatntnents were not ascertained.
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The average education achieved by the children is also influenced
by the educational achievemnents of the mother.  The more education
the wife has redative to her hosband, the move edueation the children
attait Thos the edncation of both parents appears to stimulate
education of the children, The adjusted deviations in table 5 suggest
an asvinetry i the effeet of ditferences in the parents” edueation.
Where the wife has less edueation than her hu-band, achievements
of the clnldren are impeded, but not so moch as they are advaneed
when the wife bis more edueation than the husband.

Children learn from, and are motivated by, the expericnces of their
parents. We assune they also recognize the educational achievements
of their grandparents and use the experience of that generation to
jwsdge the value of an education.  In cases where the graudfather
s more «ducation than either parent, we expeet children to achieve
more schooling than the parents’ edueation wonkd indicate,  If the
grandfither has less edueation than the parents, we should not expect
the wluentional achievements of the children to be affected, althongh

sotne regeession to the accomplishents of the grandfather would
not be surprising,.

TABLE 6.—Average grades of completed education of children according to the

differcnce in educational attainment of heads and their fathers; deviations
from the grand mcan of 11.52 graden

TFor agm n-din s utit heads wheee clabinen Liave finislied  sehoal]

Foler atto o of aputy 12 0t Lieped ot foagedd with that ef his fadber 1] Number [Unidjusted]  Adjusted
sfeases  [destations 3 sdeviations 2

faower lesel than fther ) "

0.43 a 50
At leve ) v fattar (7 | - 0 -0
tlevelmepe troan father R [0 - 37
2o beaeda e Hon £ gther w 251 .39

Clevets af v due atn ussd et were: P ade schoed of less; eduentlon of father not aswertadued; sothe hiche
bl eor o« taed B G e cnlie e op odlete dJegpes

Tinvratbn in 2p s desodran the ot aned thean of 1 82 erodes,
B loanatns aneredes Rt e op o the st of 118 eeldes, wWith athior fictors conteoth-] hy mullivariate

dpstient,

The multivariate analysis confirs part of our hypothesis. Heads
who have less edueation than their fathers have children who are
hikely to attain lal £ a geade more schooling than the avernge (adjusted
deviation). Where heads have achieved more education than the
grandfuther, however, both a pesitive and a negative devintion from
the mean are <hown, The negative effect conld be interpreted as a
regression of all children to an average level of eduention; the positive
etfiet conld be interpreted as the trunsfor of the parents’ extremely

4Ry befinithn, certaln combilnat!one of head's ednrentton and difference In editention of
the head and «lfe cannet exist. Fop egampde, whih the levels geed in this suevey, it In
tmpossihle for the head to have an advaneed degreos ainil his wife to report more sdueation

thun he Al by the natare of the doliafthm. the twe extrewe groups s the erecale
ty plealdy lnelude Wives oop hushands with a high-schoal educantion op more.
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bl wobibity totheir ehilibren, The canse of a combination of these
two etfects 1 obsenre,

Vietnally adentical vesalts eimerge from maltivariate analyses of
aeprrations for the education of vounger ehilden,  The edueation
of both head and wife is positively related to aspirations, mueh as
i tables Pand 50 The velationship between the grandfather’s educa
Hon atd aspirations for children, unhike the result above, clearly indic
eates 1 pattern of regression to the attainments of the geandparents.
Where heads have Jess edueation than their fathers, they aspirve to
relatively high mraimuoents for both boys and girls: where the heads
have more edueation than their fathers, their aspirations ave relatively
low,

OCCUPATION OF THE HEAD

Several interpretations of the relationship between ocenpation and
educational attainment of childven ean be developed.  One possibility
1< that the ok between edueation and partienlar eareer lines is dem-
onstrated to the children throngh the oceupation and sueeess of the
breadwinning parent. Childeen may relate the ability of the parent
to attain high-status professional work, as in medicine, to his eduea-
tional achievements, This would provide incentive for the children
of professional md managerial workers to obtain more eduention
than childven of unskitled laborers,

Auvaltermative interpretation of the vesults is that ecenpation serves
as an indireet measure of the lifetime earnings of the famity. Pro-
fexsonal and managerial workers are better able to afford college edu-
eation for their children than operatives or laborers,  Some support
for the latter interpretation comes from the fact that the oceupation
of the head bears little relationship to his aspirations for educating
boys,

The differences between the adjusted and unadjusted devintions
shown in table 7 exhibit clearly the advantages of the mnltivariate
technigue used to obtain the adjusted results, A simple set. of aver-
ages attributes differences to oceupation that. the multivarinte ad-
justment attribntes to edueation and other dimensions, s a resnlt,
the adjusted effect of occupation is substantially smaller than the
unadjusted effect,

SIZE OF FAMILY

The lurger the fumily, the more demands upon its ineome for eurrent
needs and the less it eun atford the double cost of sending children
to college and forgoing the income that they ean earn. Therefore
we believe that the number of children born to the heand shiould be

azsten 6z 4
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associated elosely amd inversely with the avernge amount of scheoling
achieved by the children, ‘Table 8 shows this effect clearly. The same
effect s seen in the relationship between nuuber of children and
parents’ uspivations for educating childven.

TABLE 7.—Average grades of completed education of children by oceupation:
thuu';u from tlu’l(rnd mean of 1182 ‘ndub' -

[For spending nmt heads whose children have finished sehoul]

Ooenpation of spending umt heads 1 Nugher "nﬂ‘llm'&dl Adjusted

of cases  [doviations? | deviations?
Profeesonat . . L0 L. i veemteanas 0] 28 052
Nl employed maraget o efflensd . oo N a1 . 0
-lo-llo-xmol- ¥ead husilicasthan of astisan. ... feece e L] L4 .54
Cloriol and «los warker. L .. 100 1.1 .49
CUraltsiaan or fur-mm - . el . 121 .08 ~. 05
Qperative. . e e e e teeeiimeeteieieeneaean. 164 -, 48 - 14
Latwier . L. e e © ieee eee e iieeis.iecesee-ee a9 =13 -, 50
Farmes . e iieeeiis eeeer emesamees {15} -5 -.13
tisvermnent pratective wirket . 10 .33 .08
Head has never worked or mvuputlun was not ssorrtamed ceeen ] -. 90 .13

O T T X Trunwy

' For the unemployed - b retired, occnpution refers to the typa of work usually or formerly cogaged in.

1 Dheviations n grades. fratn the grand mean of 1182 grudes

l.l 1 ;; v umt.m (0 grades) frum the geand mean of 1162 grules, with otlier factors controlled by multivariate
adjusinent.

NORTH-SOUTH MIGRATION

We wou'lldl expect children of mobile families to have somewhat
more education than children of immobile ones because mobile families
have broader hovizons and are probably more motivated to take ad-
vantage of economic opportunities. The variable that indicates
whether the head of the spending unit moved bet ween North and South
was included in the analysis totest this notion.

TABLE R.—Average ﬁcdes of completed education of children, by number of
living children of the spending unit head; deviations from the grand mean or

1182 grades
{For spending 1.nit e wl ose chiliieyn § ave findshied school]

Numbter of Uving chilidcen of the spending unit hiead Number |[Unadjusted| Adjusted

of cases  ldevintions tideviations®

[ IR 13171 I, e eeteamiie: teeesitiescessasesccvesectveananans 208 oM 032
2ebuldren . ... et tie ceiteieeiieceeticmriesesnsvevaveas 2 .48 5]
Aar b etiilinen . . et e e beiieseriee cecesmecmeccas o .03 - 07
Sof v cHIAEPI. . v ceeereeiaisccne s cteeiemeancensanansanenans 208 -1.47 - 5¢

' l'o\l atiohs (in erufes) feom the grand mest of 11 .82 veades.
8 Vv atuntie otk of wheesi from the erand miean of 18, srudes, with other factors controlicd by multivariate

@ljustnient.

The edueation of children in families that move from one area of
the country to another appears to be more advanced than would
otherwise be expected.  Children of foreign-born parents and of par-
ents who move out of the South achieve more education than would
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becexpected on the basis of other characteristies of their parent=7 In
spate of the additional acinevementy o gap of almost 11, years of
educrtion remains baet weeq the mlllc'nl 10n ()f t‘llillll‘('lt nf Illi;_'l':ulﬁa‘ from
the South and the education of children of persons wha have lived
outside of the South throughont their lives (see the unadjusted devia-
tions, table 0), Claldren of perss who migrate from Novth to South
do pot attam more elucation than is characteristic of the North,
bt their attainnuents do not drop to the average level that is char-
acteriatic of the South,

TABLE 9. Average grades of completed cducation of children by North-South
m :hrulmu of the spending unit head ; deviations from the grand mean of 1152
grades

Char spen bl st be sty whee Cilinen have fitialied atchual)
1
St St e oo of st bt wint heged SonNumber  Unaedpstel  Adjusted

of vawes  devalionst dey.atams?

' |

Flesa 1 20w Gyt 1 at Sergle bt S0 g 1ees !

Lov g s S L L . . [f] (11 ) [[X 1>y
L \x.:-utu!t'-~unu . e (12 .l.!’ NN

Hloigd crew ripe 1 Lo S agdloetti Sales | !
Liveap nodath L . . ol ~1 31 -. 8
beovnng ant - T Siaper e ) 4N -1 S
Moyl grea g e gt cainitry L e .o . 3 L35 .5
All uthersd, | R N e e I ¥4 i - Uy [[')

Cerelus Tt e eraned ttonan of B %2 0f g des, X
Batedes: o the g0t Ba o LE 820 de o Th sthier factols controllicd 1y multivariote

i l'l"" I"l [
L LRI
&l et
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At lginet.

NEED FOR ACHIEVEMENT

Parents influence educational accomplishment by the value which
they place upon overcoming obstacles and succeeding in the fuce of
difficulties,  This value is termed the need-achievement of the parents.
An extensive bady of literature relates need-achievement to success
in school, pereeption of relative remuneration available in jobs of
rarying dufficulty, and the objective opportunities for getting ahead
in the worlil.*  Aecording to psychological theory, this value is trans-
mitted to children at an early age, largely through early training of
the children in independence,  High levels of need-achievement will
b reflected in the child’s determination to compete successfully in the
academic tests that permit entry to higher levels of education. Low

Pt sotis R Lee grew Ope 01 il than b regan of the country atd persutis whese tegion wasd not

* Nearlyv hdf of thy wlgrants to the North ure Negroes,

S Rev The Achwvement Maotove by David ¢ MceClelland, John W. Atkinson, Russell 8,
Clark and Edigar L. Lawell. New York, Appletan Century Crofts, 1908 ;0 ulxe “Rotne Noclal
Consequences of Nebievement Motlvation by DIuvid €. McCleltand, in Ncbraskae Sym.
prontum om Yotivatinn, 1355, Lincoln. Unlverdty of Nebravka Press, 1905, p. 41-65; also
Achierement Mot ation and Gecupationst Maobility in the United States, by . J. Crackett,
dr.oAnn Nber, Mich, Unlversity Microtilng, 1061 ; also “Race, Ethnlelty, and the
Achlevement Sytdprome.' by Bersard C. Rosen, American Sociulogical Review, 24 : 47-00,
February 1059
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bevel- of achievement wmotivation will be associated with a child’s
williugnes< to get by with an average or the minimum required
performanee,

Parent~ alwo motivate their children to edueational attaimment hy
their emphasis on working hard and their perception of suceess as
the ju-t reward for effort, ‘Fhis value will determine the extent to
which the chilil feels etffort paysoff,  Parents who feel that hard work
brings Litthe payotf are in a number of cases members of minority
gronps, For this reason they may not encourage their childven to
make the zame effort as do parents who see the gates of apportunity
open to personz with ability and talent who work hard.

TAGLE 10.—Average grades of completed education of children, by the need-
achievement index and head's attitude toward hard work: deviations from
the grand mean of 11,02 grades

[For Gendinge nmt heieds whow chil-tien bave fmished selaad}

Neved an hiev it inde s agied Leads” attitude mard hard work © Namier | UVnadjusted Adjusted
{ obcuses 1 odeviations ! | devistions
el work s o e o of tnde ingesrtant than Juek;
Beved e bile e e et e v s .
Hgh ! (L) | 0. [ 3
\Methintn . ! ¥ N .03
law iy -. 50 -. 25
llin Foaerk o boas ttngaertalit than ek, peed woblesetent fsdes
4
el . . H | ') .74
A . 1 -, - 32
Tam 7 -~1.20 ~ 8
Need sclaevetiend odey Wos ot aeertiined - o L L I 9 - -0

Plterbateons in er edess fronse the gz aqed meati of 1 e geaedes,
S Bievuattons an e plest frosn the graned mean of 1082 gundes, with otlier fuctors controlled by suulti-
varkate aedjustaeul
In this analysis we have used an index of need-unchievement based
on the head’s pereeption of the velative desirability of various occu-
pations  The index appears to make an independent contribution
to the explanation of the level of edueation achieved by the children
i the family.  Children of parents who score high on the index

*The lndes of need achiovement was derived from the following questlon: *We ape
interesteal fn how pesple compare «ceupations.  How do you think mest peaple would
foel 41 0 by of theles chise sach of these types of work ¥

The weenputhms listed were carpenter, matl carrler, high-gehool teacher, doctor, book:
keeper, aute wechanie, night watehman, bux deiver, and drugstore owner.

Rewpotalentn ruteed the acetpations in five elasses ranging frold “not happy* to “de
lightedl””  In theary, peesolts With high need for achievement will differentiate sharply o
favur of high reward, ditienlt oceapalions a9 oppoxed to low reward, easy occeupations ;
pereons With low ue ‘hievetent will not Jdifferentinte an sharply in faver of the high-
rewiard ceengativns and mizht even prefer law reward, easlep ocenpations,  Therefore the
sfojne of the relanionship letween the stitus incoms runking of the occupations and the
ratings which wees ghen for ench aeenjution shonld indicate not only the extent to which
the respomlent differentiates high-status, high tncome oceupations from low-statux, low:
eome wocugations, it shentd stso retleet the acblevement molivation of the head.  The
slogee wos eqleulated for overy spetnding anit head and wsed an (he lasis for the three
teed achievorzent indes gonge shown tn talde 10
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aclieve more schooling than do ehildren of parents who score low.,
However, the head’s antinude toward hard work as a means of gotting
ahead i the world does not have as steong an etfect as we had oxprected.
In spue of the belief that hard work is less important than laek in
getting aliead in the world, a small group of persons who score high
on the need achievement indes have childven who perform well above
the expreetation based on their parents’ chiaracteristies, he children
of this group attain more edueation than do the children of the group
who feel that hard work is more important than Iuck,  In the group
who think hard work is less important than ek and whe fall in the
neiddle range on the néed-achiovement indes, the children have less
edication tias the mverageg and dess than ehithdven of the gronps who
feel that bard work is more important,  This finding is what we
waald have expected on the hasis of our hypotheses relating attitade
toward work il educational achicvement,  For the remaining group
it exnnot be said that atvitade toward work makes any difference in the
educational achievement of children.

The adjusted deviations related o the need-achievement index may
reflect, as we suggrest, differences in the early training and motiva-
tion that parents give to their children: other interpretations may be
equally valid. "The vesd-achievement indes may weasure the extent
to which parents place ligh value on jobs that require substantial edu-
cation and low value on those jobs which do not. It may also meas-
wre the intellivence of the respondent.  In cither ease the same rela-
tionship to educational attainments would be expected.

The need-nehicvement index of the head appears to influence not
ouly the attainme nts bt also the aspirations of the head for educat-
inge his childeen, This finding suggests that differential expectations
provide onz foree by which high levels of need-achiovement are trans-
Intedd inter higch attainments. llowever, the evidence does not support
the hypothesis as consistent1y in this instance as it does in the analysis
of completed edneation,  Expectations for boys of parents who feel
ek is more important do not vary in relation to the need-achievement
index.

PEAK EARNING LEVELS

The maxinann annnal earnings received by the head of the spend-
ing anit were inelnded in the anady=is to measure the family's finaneial
ability to send children thrangh college.  Though the relationship
between level of peak earnings and children's edueation is somewh:t
irreglar, the deviations are in the expected direction: high peak in-
comes are asociated with more than average edueational attainment.
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36 FCONOMICR OF HIGHER EDUCATION

TARLE 1L - Average grades of completed education of children by the peak
;?r!mgsduf the speading unit head: deviations from the grand mean of
M2 grades

(Fop wpeer ling arat hewds whoee elithiren buve finletes) shed)

i |
Feak wnt i egnings of spem g ueit Laad Number  Unadjusted| Adjusted

of vuwen ‘-a-\mwm- ideviations 9
$ 440, ) .. wm -1 10 ool
$e Sy . D e ;«\‘ -1 Ty - U8
S5 $1.44% . | L4 -1 6 l -
IR A T : ~ ~1 14 - %
LI Y T O : 17K - 24 NI
400 $T a8 ! e 3 -
$7.4%0 &30 . e ; & 1o, .
RTINS . . e s w YA .97
1t never witked e ] o -1 28, - 6
Fartiings vt sevitained. | R [11] l - 08 19

E ity tgting In gr vhes) oot e grand mean of 11 W grasdes,
1 §revtations (i grades) fr on the geansd meun of 1152 grades, with nther factors eontrolied by mltiviriate

aljustaent,

The fuilure of peak earnings to he more closely related to educa-
tional achicvements can e ascribed to a number of conceptual and
empirical factors. Peak earnings were thought to present the most
fuvorable mea<ure of earnings for retired persons and others whose
incomes have declined since the period when their children were in
school.  However, the level indicated by peak earnings: reported may
be distorted by reporting errors; it may reflect atypical earnings dur-
ing a very brief period: and it corresponds with disparate relative
inecome positions for different cohorts in the sample.  As a consequence,
peak carnings do not necessarily reflect lifetime earning patterns and
the ability of the family tc ~apport children in college. Education
and occupation may be more closely associated with lifetime earning
patterns, (Seetables$and 7))

In contrast to the relationship between peak earnings and educa-
tional attainments, the gross disposable income received by the spend-
ing unit in 1959 iz the second most important determinant of the
level of education expected for boys.'®  Its importance, however, is
considerably smaller with respect to girls. Once the other variables
have been taken into account, the level of education expected for
boys in spending uuits with incomes between $1,000 and $1,999 is
almost 115 index levels (ef. table 3) below that expected by heads of
speuding units with incomes of §15,000 and over. The spread for
girly, however, isonly half as wide.

RELIGIOUS PREFERENCE AND ATTENDANCE

When religious groups are categorized according to the difference
in the avernge ineome level of their members and the proportion of
the wembers that are college graduates, a significant relationship

10 firnne disposable Income Inchndes entimaten of fncome which the family earns from

home produnction and the Impnted rental voalue of its bome an well an the usrual clements
of muney income. An estlmate of the unit's Federal income tax lMabllity is deducted.
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appears between the atliliation of the parent and the educational at-
tutaent of the cluldeen, Children in families that attend ehurch
regularly attain a higher educational level than do children in families
that attend charel sporadically.

The relationdlip letween the religious aflilintion and the educa-
tional sttaintent of the children may be interpreted in a ninmber of
wiays, The seale of religious afliliation may provide an indication
of the ability of the purents to afford an education for their childrens
the scale may alse weasure the degree to which a particular reference
gronp provides a stundard of educational attainment which guides
the parent i educating his ehildren.  Alternatively the seale may
discriminate between different emphases on edueation sunong the three
major eategories, Without further evidence, which is not available
in this body of survey data, we cannot =ay more about the validity of
these juterpretations,

TABLE 12.—Average grades of completed education of children by religious
prefercnce and church attendance of the spending unit head; deviations from
the grand mean of 11.52 grades

[For sttt wit e ol Whise Ctbdeen Boave fiiistied sehool)

Koltouiepref petnoe apd chur boattendagiee of spetnling anat e wd | Number ] wdjuisted | Adjusted
. ol cases deviatiehist fdeviationsg

- — L - —————- s s A ke o+ - RO

Fatnllv unit headaof Cathille preferene, whe attend chunh: |
DIRRIEESE BRI TRE BTV | U SN = (X3
O e 4o onlug ess } e e reeiseceeerevrssensas W - 38 - 13
Fatt byt Y ngs of Protest it pred feliee
Famed oo ndalist Podest ints 3 wha sttend chugeh-
QAT Il P BIR LL liie. i. eeeeeees. “n - b .07
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¥ Ule chivset o af pedecbong we te of the 1'patestant fuith was sgeested by tathes unjmu‘lm! ina smc!y hy
Bepttard Loarwitg ¢CSae Fotaes Vsabited With Vantlons in Church Attetidanu, ' Soetat Forces,
SVl e MO B Pre b st il s were divieded inte Twe efenpi besed ol the averue fncnme any edue
el o mietin®ern of partenlo wots  This s daetedd distinetion appears to correspond clugely to doo
trnal differenoes smolid Protestant craps a8 sugeested by Luzerwits.

AGE AT BIRTH OF FIRST CHILD

Age of the heud of the family at the birth of his eldest living child
was assimed as an indicator of the planning horizons of the family
ad alzo of its ability to finance the education of the children. Fami-
lies who had children late would have opportunities to save and to
carn inconwe by having both the hushand and the wife in the labor
foree, while the presence of a child bovn shortly after an early mar-
ringe tends at least temporarily to remove the wife as a source of
fumily income, at the same time that it places n burden on the
husband's income.  Thus the variable employed in table 13 provides
an index of both the planning horizons of the family and its ability to

RIC

Aruitoxt provided by Eic:

VIV 00 1538



as ECONOMICS oF HIGHER EDUCATION
aecanmlate aswts for sending chitldren to college, While the devia-
tions shown o the tabde are not highly signiticant, they are sufliciently
svstematee to support the hypothesis that the eavlier a conple stars
a fatmily the less hikely 11 is that their children will have a college

vdhurat jon,

TABLE 13..- Average grades of completed education of children by age of spend-
ing unit head at birth of irst child; deviations from the grand mean of 11.x2

w grades

{Eor spetading it heads w hose chabdren have toshed sehool]
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Aditastinent
Tt el b gl e ot pdegatedd Chikdren azied T @ hosts Teagutiwes wete meateistent,
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COLOR

Nouwhite children attained sigmiticantly less edueation than did
white children,

The difference between the unudjusted deviation (-1.82) and the
adjusted deviation ¢ 0.52) for nonwhites implies that puvents of
uonwhite childeen are more likely to exhibit other characteristics
wssoclitted with low edueational attainment—for example, the parents
are poorly edieated and have low-paying accupations requiring little
education,  The adjnsted deviations sugeest racial differences in cul-
tnral values and in the availability of facilities, which aceount for
wore than half a geade of difference in educational attaimments,  The
unadjnsted deviations point out that the color differences produce a
2-vear avernge difference in the completed education of children

between white and nonwhite groups.

TABLE 14.—Average grader of completed education of children by color of
spending unit head; deviations from the grand mean of 11.82 grades

{Fop spen-Bine ueit b sy whose chifldren have faished gehoot]

Loy
F.:' . e e e e . .
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COLLEGE TRAINED PERSONNELS SUPPLY AND DEMAND 39

Though whitex and nonwhites have substantially different aspira.
tions for edueating their boys, the differenee is associated with dif-
fervnces in the edueation, incmae, and other characteristivs of the
two gronps, as the adjusted deviations contribute nothing to an ex-
platation of parents® aspirations,  The two gronps agree more closely
in their expectations for educating girls.  But when expectations are
sdjusted for education, income, and other differences, nonwhites have
signitiiantly higher aspirations for girls.  This finding may reflect
the more strongly matriarchal nature of Negro society.

It is worth noting that nonwhites attained sigmificantly less educa-
tion than whites, althongh aspirations for eduvating hoys are identical
and aspirutions for edueating girls are somewhat higher among non-
white parents. The discrepaney botween attainment and aspirations
may stem from the fact that heads of spending units whose children
have not yet tinished school are vounger than these whose children
have completed their edneation. Thus our finding js probably a con-
sequence of the improvement in the status and opportunities open
to the nenwhite that has eceurred in this kst generation,

RURAL-URBAN MIGRATION

On the average, persons whe live in an urban area obtain somewhat
more edication for their children than these whoe live in a small town
or & rural area, The children of persons who migrated from farmns
to the city attained somewhat more edueation than children of those
who never moved. Though these effects parallel the effects shown for
moving hetween North and South, they ave so small as to be relatively
unimportant.

TABLE 15.—Average grades of completed education of children, by rural-urban
lu;f:;ati:?’ of the spending unit head; deviations from the grand mean of
Rraaes

[Fur spen-ting weat beals whoee childpen bave finishad sehy-ol]
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40 ECONOMICS OF HIGHER EDUCATION

AGE OF SPENDING UNIT HEAD

Ao of the spending unit head was included in the analysis on the
assumption that older persons, who were educated in a period when
educational standards were lower than at present, might have less
motivation for editeating their children than younger pavents. This
notion is refuted by table 16, Apparently motivation does not vary
systemativally with the age of the parent.”

SUMMARY OF FACTORS INFLUENCING EDUCATIONAL
ATTAINMENT

Fables 4 through 16 confirm many of the hypotheses which were
sketehod in chart 1, ‘Tl positive associations hetween children’s edu-
cation amd edueation of the parents und the need-achievement index
of parental values suggest strong underlying values stimulating edu-
eational achievements, Oceupation, peak earnings, agoe at birth of
fitst child, and number of childeen probably derive a portion - € their
impact on attained sdueation from their relationships to lifet.me earn-
inge patterns and the ability to pay for higher education,

TABLE 16.—Average grades of completed education of children, by age of the
spending unit head ; deviations from the grand mean of 1152 grades

{Fof qpetinne unit be wis wleae chillrea have finished school)

-—— e i e ——— e

Ave of speniii unit head Nuter [Unadjusted] Adjusted

of cases  [deviations tdeviations 9
LN L S e e eevas 30 - 57 =011
[ O T . . . e eeeeieiiiiae . 1] - Bl - 19
ETY e et e e eemesegee caenie i sma s a7 .82 .08
sS e v L., stiegeces  ..aa  ssreabesassms. 260 - 03 05

o Ealiane 1 o7 wdes) Teor the geand mean of 11 52 erades
 Loentions n °F wbess fFoth the <2 aful teatt of 1L 82 grades, with othet £ wtors conteotled by smultivariate
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IIL. The Realism of Educational Aspirations

We know that almost every American expects his children to finish
high school, This expectation appears to have become firmly estab-
lished as a minimum standard, one which contrasts sharply with the
fact that at the turn of the century only 7 percent of the children
aged 18 to 17 were attending high school.  As we have seen (table 3),
hewever, more than half of the pareuts of girls and two-thirds of the
parents of boys expect their children to go beyond high school. Our

M The small positlve deviations shown for the older uge groups follow from the fact
that these are the groups which Include mowt of the pefsotin who had thelr children at a
crmparaticely wlder age and whose children went to college. The younger groups, by
definition, had their chitdeen early and did not vend them to college. Thus, most of the

efect shown for the unadjusted deviationa is attributed to the age of the head at the
bieth of his Orst child.



COLLEGE - TRAINED PERSONNEL: S8UPPLY AND DEMAND 1l

study pertuits us to say a good deal abont the characteristics of spend-
g unit heads that wall produce o high potential demand for higher
education 1 the future, Increasing educational attainments of
parents; mereasing incomes § inereasing proportions of the lahor foree
m professional, nanagerial, and other white-collar occupations will
lead to greater demand for higher education. This conclusion
emerges quantitatively from several picces of evidence.

We have already commented on the remarkable increase in educa-
tional attainments und the close relationship bet ween parents’ educa-
tion and their children's academic truining.  Assuming that the step-
up relation=hip will continue to hold for children bern to the present

generation, we can estituate than one-hal€ of the next generation will
have same college experience.2

TABLE {7.—Actual and projected education of children of spending unit heads
under 35, according to education of the head und of head's father

F iucatt-an of hegd’s futleer cpereent Fstimated
. [ L. _} edueativu
¥ 0 -pand ) "o the
e tbet of cpete it unit hen. ' Yy
N Lieh Folne I Hich i Nate l chlldl?ll of
sl d high ' setd 0 culbvge | Totul? | spendin
, sclie! | gradunte unit head
i . : under 38 !
totu) . ! w ton . no ' 101] | 100 ' 100
No bigh selend | . . st 2 5 2 1 14 8
Rofue high schoal . S e ~m 11 1% » 0 18
High schon) gruduste. . e 3 [ 32 puld 32 2
Nutue cullege . ... it e 9 34 LT (] KT "
B mmie spninas s g mmmspersleeres cmms
I'ercent of all spen-fing unit hewds pepope- ! ) . !
sented in the tabulatia o IS 3 4 3| 2

i Inclurles hegods whose edineati-n was not o ceptaitied,

¥ Sew 100 censns ats on aineatien of chilbren in relntion to futbers® sttulnment and pwafections bused
ol these Jduts in Lands 1T Conger, Jr | ch. 1 of this volume,

This tinding is quite consistent with the Office of Education’s projec-
tiom that roughly 44 percent of all persons between the ages of 18 and
21 will be in college by 197012

A quantitative estimate of completed education of children in the
coming generation can be obtained from the multivariate analysis
presented in tubles 4 to 16} For any one family we ean estimate the

Y The estimated dlstribution of educatind is obtalned by multiplylog the proportions
tn the “Some college™ row of table 17 by the propurtlons In the total columu af table 17
and adding the products : Le., 197 % 147 4 34°% X 28% +80% X 32°% + 69 X 3055 =48% ,
E~xtlnates of the proportion who will be bigh-school gradustes or high-school dropouts
ure uhtalned in the same fashion.

¥ An reported by Philip 11, Coomba, **An Economlst's Overview of 1ligher Education,*
In Pinancing Higher Education: 1960-70, Dester M. Keeser, ed , New York, McGraw-HIl
Book ¢o | 159 p. 18,

1 The estimiates Are baxed on the assumption that relatlonships developed from differ
sneen between individuals Ju a cposs section reflect the true Impact of individustion,
tnther than the peculine tmpact of histury on different perwoun In our sample. We know
that {n the pojulation of petssng who have children Bulshed with school. there are sume
whose cducation was terminated by unusual events such a8 the depression of the 30's and

Q
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42 ECONOMICS OF IGHER EDUCATION

average completed education of their children by selecting the adjusted
devigtions uppropriate to the particular characteristios of that family
and edding them to the grand mean, To estimate the average com-
pleted edueation of children of a group of families, we must weight
the average education obiained for each family by the number of
childven in the famly,  We have calenlated snch a sum of weighted
averages for spetsling units with boys aged 20 and under. The aver-
age educational attainment projected s 12,0 grades. When this
average is taken together with our projection of the distribution of
education in the next generation, the resualt suggests that a large
proportion of the students enrolling in colleges in coming years will
not completea full 4-year course,

Comparing projections of past expericnee with parents® expectations
for their chiuldrer, we see that rises in parents’ aspivations ave roughly
consistent with the rate at which edueational attainments have been
mereasing in this country in the past half century,  Clearly parents’
aspiratinons to setl their children to college are a natural conseguence
of their omn experivnee and the desire to provide just a little bit more
vdneation for theirchildren,

Waorld War 11 It cond:tivns and events differ markedly i the next 10 to 15 years from
theese In the Immediate past, or If colleges amd universities change thele practices wmark.
ey, the amonnt of edincation completed by the eblldeen who are now in xchool muy
differ from that extimated bere ol the basin of a croa sectlonal wnulysls of educationul
attonient

The estimntes may be slightly bigh. as the tamilles with hoys under 20 years of nge
are semewhat more lkely to have additional chlldren than the group with ehlldren who
have fineshed sehond Vs ostinuetes of avefuge births jer tnrtied woinan obialtued from
the “numter of childior * varfable uesed I the projection agree elosely with Bugean
ot the Consis extitiates of the aame statistie. the blas cannut be imporlaut.




CHAPTER 3
The Need for Professional Personnel

Seymour L. Wollbein®

HERE ARE three overriding forces operating in this country

which work toward u continued, and even un accelerated, demand

and need for professional personnel.  They join, in the decade of the
1960°s, to necelerate this demand and need.

GROWTH OF THE SERVICE-PRODUCING, WHITE-
COLLAR SECTORS

The first is the continued, evolutionary, structural change, indus-
trially and ocupationally, that contributes to the growth of the
service-producing, white-collar sectors of the economy.

A background, the long-range trend is summarized in table 1.

TABLE 1.—Occupational distribution of employed population, United States,
1910, 1960, and 1970

Percent of employed population, by
ear
Ty of ocvuption y
1910 1060 1970
TuaL . R e et aeeeie o ieiieeieees 100 100 100
Witte Cattaw . L L. . N T; 2 L
Prafessionnl aned technical Cmert e tene eeenene areeees 8 1 1]
Propetctaes and manapeerd . ..o Lo L Ll ? u 1
Clettea) and sales, e e rreeriaemaenrenan 10 2 a
Rerk Cotlag L . et ieeeemens T a7 ]
SKifled .. . e e e irneeees 12 13 13
Se skt .. e e e it eemae. 1 I8 18
ankilled. - R LT e n [} 8
SERVKE. . ... e . R, i) 12 13
Farw. .. . .. . a 9 [

Sovwek: Ruredd of Latwr St itisties, U N, Departiient of Labor.

The persistence of these job trends has been emphasized in recent
yearseven with alternations in overall economic activity. Events dur-
ing the most. recent recesxion are an example of these trends. In
March 1961 there were a million fewer factory workers on industrial

¢I'eputy Ansistant Kecrotary of the Department of Labor, and Director of the Office of
Automatlon and Manpower.
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44 ECONOMICR oF HIGHER EDUCATION

payrolls than in March 1960, Yet tofel nonfarm employment actu-
ally ruse by 80000 between those dates. During that period, the
number in each of the major groups of manual or blue-collar workers
fall, but there was actnally a million and a half employment inerease
among white-collar workers, ahout one-fourth of which was ae-
counted for by the continued growth among professional and techni-
eal personnel over the year.  1n summary form table £ shows what
happened during this period.

TABLE 2—Persons employed in nonfarm occupation groups, March 1960 and
March 1961

1t willions]

e i nstion PR Maroh 1960« Marc) (0)

t
|
X -

T-irat | ("X | Y
Winte (o ltaR . ‘ e U] LTI
Profeanotiad ane ! teetae el e ) TR L]
A U T S U R LT -1
[N X S A L. [ K 14.4
Mastat ap ntc b tobian EX I A
00 men, Bt men K3 N2
LLTE LB SRS . e s - 120§ "3
Potwiters, et gt farm aed nene e e e 2 ' 3.0
[ERvne | . LI ' L)
{mmestoe R . . . . b | 2.4
Uther. | e ey e an

1 WReE NLouthly Lerort on the Fatar Furee, March 1961, 1.8, Iepartment of Lahor, Warhington, D.C.
P

INCREASE IN DEMAND FOR PROFESSIONAL AND
TECHNICAL PERSONNEL

(urrent projections snggest about a 40-percent increase in employ-
ment. among professional and technical personnel during the 1960's—
on top of a similar expansion in the 1950%. This expansion is by no
means an unrelated factor in the subject we are exploring. The second
factor, then, is the very substantial rise in professional and technical
employment that ecenrred during the past decade and that will be
followed by another significant upturn in the immediate years ahend.
This emphacizes not only the continued strong demand for profes-
sional and teehnical workers but also some of the pressure points in-
volved in meeting that demand.

In the face of these anticipated demands, the current decade will
seo an actual diminution in the number of persons in the working
population who are in the prime working age group 35-4% years.
Many of these persons were born in the low-birth-rate depression years
of the 1030%, and we are ahout to experience the impact of the events
of those years. We face an almost unprecedented kind of manpower
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situation- enormons numibers of young workers, but an actual down-
turn in the number of workers in the age group 55 to 45, Thus the net
labior foree inerease of 135 million during the 1960°s will he distributed
as follows:

Age group Percent
D 8 L 47
S 13
D L SIS |
A b e e mm————en 37
B0 b OVCR. . L e e eeean 4
Totnl. . ieaie vmmaceeaee 100

Since the smallest inereases, and also, in fact, the decreases, are
#oing to wecur among werkers in age groups that already have had
some career development and experience-—age groups from which we
normally draw higher level professional personnel-~the problem of
meeting the overall demands in these fields is a ditlienlt one.

ACCELERATION OF TECHNOLOGICAL CHANGE

The conjunction of an expected substantial increase in demand, with
& rather unusual manpower sitnation on the supply side, is further
marked by the anticipated accelerated developments in technological
change during the 1960',

Thus, our third factor ties the puckage together. The whole move-
ment toward the white-collar, service-producing, professionally ori-
ented structure in our economy is founded on the tremendous increases
in productivity that have oceurred in this country. Perhaps tha best
way of putting this is to say that the great productivity advances of
the paat have placed us in the position of afording to have the ma-
jority group in our working population engaged in service-producing
activities rather than in goods-producing sectors. As we are the
only country in the world in this position, there is nothing in the
ofing that points to anything but a continuation of demands for serv-
ices Which carry with them corresponding demands for professional
Personnel, accentuated by the many thresholls we apparently are
seheduled to eross in the years iminediately ahead.

We have entitled this brief summary statement “The Need for Pro-
fessional Personnel.” But we begun, in our very first sentence, by
talking about the “sccelerating demand and need for professional per-
sonnel.”  Anyone using, in juxtapesition such as this, the terms
*“demand” and “need,” makes overt his ambivalence, his hesitancy, his
real donbts about the course of events in the immediate years ahead.

By “need”™ wo really mean our aspirations—what we think ought to
take pluce—in resenreh and development, health services, teaching,
architecture, and so forth.
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By “demaaed™ we really 1ey 1o convey, as best we ean, our realistic
appracal of what will actually ocenr, of how the needs will be tem-
pered by forces sach as availability of funds, our actual manpower
sittation, and aur ability 1o utilize personnel etfectively.

Obviously there are innnmerable (and different) assessments of
“peds" for professionnl personnel.  Just ax each individual has a
<andard of hving to which he aspives and which he views in relation
to his actual level of living, so, too, are there individual and group
differences in the matter of nesds and demands for professional and
tevhuieal personnel.

It 1sa ~trikinge halhuark of onr times that while theve are differences
of the sort we have jnst deseribed, n: well as differences in how, and
in what mechanisns should be wsed, to bring demands and needs
together  there is a signitieant amount of accord on the proposition
that we have a long way to go to fultill the e« ds of our current and
projected population for the services of professionnl and technical
personnel.  Perhaps this is another way of saying that the aspirn-
tiems, the expectarions, of our society today arve high indeed.

In the twe fallowing chapters an attempt is made, in a quantitative
and quatitative way, to nnderscore the needs and demands for selected
“professional personnel,” “higher level personnel,” “brainpower,” and
so forth.

1t «wems to us that the twin keys to discovering what we are after
can be deseribad briefly as follows: -

The fir-t is the overviding factor of change, whether it be in factory-
systents managoement, weaponry and spaee resenrch, medieal dingnos-
ties, economic and statistical computations, or teaching techniques.
In these fiekds theory and practice have been subjeet to radieal and
frequent changes and will surely continue to he,

Under these eirenmstances, whether one talks of demands or needs,
the eritieal factor isthe great necessity for more and more professional
personnel who are endowed with the manenverability, the flexibility,
the adaptability to respond with creativity to the changes to which
we have just referred,  This is the second key.

These two keyvs will open the door to an educational policy directed
to flexibility in trining professional and technical personnel, and to
a labor-management policy directed to efficient utilization of such
manpower.  These policies, in combination, will enable us to match
Sdemands™ and “needs™ for such personnel.



CHAPTER 4
Health Manpower: An Illustration

William H. Stewart. M.D.*

MONG THE MOST IMPORTANT educational needs is the need
for preparing workers in the field of health.

Karly in World War 11 it becnme apparent that military demands
for physicians, dentists, and nurses posed a serious threat to the health
of the civilian population. So serious, indeed, that several remarkable
educational innovations came about. Medical and dental schools
accelernted their programs, so that the school year was shortened to
9 months, and five classes were graduated in the 4 years 19042-45. At
the same time substantial Federal funds were invested in the cadet
nurse program, which with scholarships increased enrollments so that
the number of nurses graduated rose from 27,000 in 1943 to 41,000 in
1947,

By the war's end, most people apparently assumed that demobiliza-
tion would provide the civilian population with enough health workers
and the emergency programs were abandoned.

To the more critical, however, it was apparent that the problem
was not to be so easily solved. Increasing population and increasing
use of health services pointed even then to the need for expansion of
training opportunities. A series of studies, including those of the
National Security Resources Board in 1951, and the President’s Com-
mission on Health Needs of the Nation in 1952 * pointed to a coming
emergency.

The Nation's increasing need for health manpower is related to
three major phenomena: growth of the population and change in its
age distribution, increasing use of medical and hospital services, and
changing patterns of medical practice and specialization,

It is expected that the population of the United States will exceed

°Chief, Division of Community Health Services, Publie Health Sercice. U.8, Department
of Health, Education, and Welfare.

' Rusk. Howard A.. Medicine. Mobllization and Manpower, 1n Medical Eduostion (s the
United gtates and Canada, 1080-51, pt. 11, Proceedings of the 47th Annual Congters on
Medieal Education and Liceosure. Repriated from Jowrnal of the Amerioan Medical Aego-
clation, 147 : 131-169, Sept. 8, 1051.

*U.S., The President‘'s Commission on the Health Needs of the Nation, Bullding Americs’s
Health: vol. 1, Fiadings end Recommendetions, 1962 vol. 2, Americo’s Health Statue,
Noedo and Resources, 1033, Wasbington, D.C,
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uin mllion by 1970 an mereass of 55 willion over the 1960 popula-
tion, The number of perons under 13 s expected to increase hy
almost 20 ndlon s the number over 65 by 6 million.

The Natwnal Health Survey has found that people aged 65 and
over have more than twice as much illness and disability as those
amder 6, The alwu have more physician vi-its and more hospital
care. Young children, too, reeeive more wedical eare than do adults
tn general.

CThurty years ago the average person saw a doctor two or three
titnes 1 years now the annual average is five visits, Sinee 1940 the
tate of adeii=sions to gl'lll'l‘:ll Im*pit:nls has inereased from It per 1,000
per-ons per year to 1353 per Lo, Fhere is every indieation that the
factor- that are bringing about the wider use of medicnl serviees,
including maproved economic il edueational stutus, inereasing urban-
zation, atud estension of hospital and medieal eare insurance, will
continne 1o ineteiee e demand for wedieal services.

Changing patterns of medieal practice will be discussed later in
this l'h:lllh'l'.

PHYSICIANS

In the United States today there are approsimately 260,000 physi-
vians, The ratio of physicians to population has risen only slightly
<nee 1990 cable 1), We now have $.500 graduatesn year, 2 number
that i< et adequate to wmaintain the present physician-population
ratioduring the nest 15 years,

TABLE 1.—Supply of physicians (doctors of medicine and doctors of oateopathy)
in relation to pupnlation of the United States: selected years, 1939-61% "

} Numiher of—

yeor Physiclans, | Phydcians,
1Ly

KI.D?M' g'o'.m'
R T 154, 00 10, 30
alar 178,163 12, 40
[N T R om, 277 12,700
tur 09 14. 100
Tl eetirpeated 246,000 14,300

Rate per 100,000

pop -
e, L, © e e . . tess siiascassssc.asesssesssctnensiantaaseas 8
| $ LI . e i .eeeesteessasasssc.samcscs-anssantatnecns 133 9
(R AT S e .- e eiitesitiresersees s-ssseasscsssssses 133 ]
1] estittintesd .. it eiabr..ssesessmtetsscn-0ti0snnsssesenston 134 '}

L1 8 Dwprtthent of Health, Faueatha, and Wellage, Pabille Tealth Serviee Health AManporwrer Source
How dpagtahislacd 1o g v bar of setionsd Soe, 9, Physiclans, Pentists, anid Vrofesslonal Nurses, 1959;
See 10, Phvstuans Age, §yne af Prwetics, and Laoeatfon, 1960; 1'HS Pub, No. 263, Washingtun, D.C.:
alstr (Eg! 1t e ostiie qtes U the Piblis Honlth depvice,

30 s Departnent of Heaith, Faction, and Welfare, Pablle Fealth Beevice, Report of the Rurgeon
Getier ol's Crnanttant Group o Medicn IEducation, PApsicians for ¢ Girouing Auierica, I'H8 Pub, No, 700,
Waslidugton, §2.0°,, 1909,
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‘There has been considerable discussion of the question of the pres-
ent and fature adequacy of supply. It has been maintained, for
example, that better organization of ervices will make for more ef-
ficient use of the physician’s time, that more hospitalization and less
home visiting enable the doctor (o see more patients in a day or a week.

These statements are indeed true, But in general appraisal of the
picturey, two major problems are often overlouked.  First, the physi-
cian's workweek now averages 60 hours, with a general complaint from
patients: “Dactors are tao busy . . . we'd like to talk more. to tell
them more: we'd like them to explain more; to listen more.”® And,
secondly, with more and more specialists, relatively fewer physicians
are in private practice,especially ingeneral practice,

A major changs in medical service has been the incrensed employ-
ment of physicians in hospital service, teaching, research, industry,
administration, and other types of institutional practice. Since 1931,
while the population has incrensed by about 1wo-fifths, the number of
physicians in these types of service has more than tripled (table 2).

TABLE 2.—Change in type of practice of physicians (M.D.) and in total populs-
tion of the United States: 1931 and 1959

! Numler P ¢
— —— oo ma | Pereentage
fucrease
! 1431 1959
Total population ... ........... .. l 124,140,000 | 174, 012,000 2
- e AETSTTERRRT L @ e el st e—g
*hysiclana:
[12 £V P, er et it cteeeeeenanan 158, 408 246, 08y 51
In m\'uw penctioe ceie emean. f ieeeceas 134,204 14, 82 20
10 hospital seevicr, tewching op adrdndsteation. . oo . ... oo, 12, 60 €7, 68l an
In Feudeeal dovernnuent seevice. ... . ... 3,851 17. 819 393
Nt praetloe. ool i eI 5,081 w37 73

LU S hepartmont of Health, Education, wrd Welfares, Pylle Health Berviee,  Flealth Manpower Souree
fook {puit:lshend in & nutiter of swettons), See, W, Physicians® Age, Tyjpw of §'eoctice, and {ovation, PHS

F'ub, No, 23, Waslagtun, 1.4, 1w,

Changex in patterns of wrviee—~For pervonal health services, the
civilian population of the United States now has a physician-popula-
tion ratio of about 170 per 100,000 populution. Is this enough, too
little, or tvo much? The bext yardstick we have is the experience of
medical groups that offer comprehensive care on a prepaid basis.
These groups, which attempt to meet the health needs of the members
and which have the advantages of organization and auxiliary help to
make the best use of the physician’s time, now utilize the services of
from 1 to 125 phy sicians per 1,000 persons,

These groups do not provide care to patients with long-term mental
illness, and they liave a lower-than-average proportion of persons

¢ Mases. Horbert R, “What does the doctor do? Much. What does the patient want?
More ' Juurnal of the American YMedical Assarintion, 167 1364-1847, July 12, 198K,
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past 65 vears of age amouge their members.  The experience of these
groups strongly suggests that we do not have enough physicians in
private practice to provide adequate services to the entive population.

Other needs are apparent. 1 the past year particularly there has
been miich concern over hospitals® unmet needs for interns and resi-
dents, who combine obtaining edueational experience with providing
stbstantial atmounts of medieal service.  Even the present nse of some
9,500 gradnates of forvign medical schaols in our hospitals has failed
to et this considerable need.

Mental hospitals ave notoriously understaffed--their present need
1s for more than 30060 physicians,

It is estimnted that over 25000 physicians are spending all or part
of their time in teaching or rezenrch. There are increasing demands
for physicians to serve on medical sehool faculties, and the need for
physicians for medienl vesearch is a eritical factor in the growth of
~uch research,

Health departments and other health agencies are seriously handi-
capped by their inability to secure needed physicinns for their staffs,

AN of these findings taken tosether sugwest that the present ratio
of physicians to popnlation is less than adequate.  And yet the present
ontlook is not for an improvement but for a worsening of this picture.

To maintain merely the present ratio of physicians to population
would require 335,000 physicians in 1975—11,00 more than we expect
to have. To reach the level of 335,000 we must by 1975 increase the
number of our mudical school graduates to 11,000--3,500 a year more
than the present number.

Medical school facilitics.~There ave 86 medical schools in the
United States.  Of this number, 83 offer the full 4-year program;
% are schools of the basic medical sciences, offering only the first 2
vears of medical education.  Most iedical schools are fairly small;
the average number of gradunates is 100 a year, with a range of from
50 to 175,

The ¢ schools of osteopathy graduate an average of 75 students a
vear.

To secure the capacity to allow an additional 3,500 graduations a
vear will require both expansion of existing schools and ereation of
new ones, The best judgment today seems to he that present schools
might handle another 1,000 students per class, but that another 20
to 24 schools must be established.

This is a task of great magnitude. Medical schools require both
a substantinl physical plant and a substantial operating budget. A
school with 100 students per class, with a typical program and an aver-
age-sized research program, requires a basic science building which
will cost not less than $5 million, and probably considerably more.
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It must have a teaching hospital of 400 to 500 beds, 1 it builds it~
own hespital (awl most schools find this necessary), there will be o
capital outlay of 810 10510 million,

Operating budigets average about $2 million, with taition providing
only 17 percent of the income of private medical schools and 9 percent
of the income of public ones.

Expanding the Nation's capacity for providing medical education
4 a slow process. After the initial steps in establishing a medical
shool have been taken, the graduation of the first cluss of students
requives a minimum of 8- 10 years,  For this reason, long-range plan-
ning i< anoverridinge necessity,

Lenath of me dical sehool training.~The medical school curriculum
requures continnal reevaluation.  Not only must it encompass the
growmg by of knowledge concerning dingmosis and treatment, but
it st also give more emphasis to the preventive and rehabilitative
sectors of modern medicine and to the preparation of the student for
practice as a member of a health team in the community. Such de-
mands on & curricnlum that alveady requires a length of time greater
than that of any other profession will necessitate inspired approaches
to medical teaching,

Almost every student enters medical school with a bachelor's degres,
After # years of medical sehool he enters a hospital for a 1-year intern-
ship and usually remains another 2 or 3 years for residency training
in a specialty field,

Serious attention is now being given to the possibility of shorten-
ing this periond of training and of bringing the study of the humani-
ties and of =cience into ome better relationship. Several schools are
experimenting with some combination of the last year or two of the
undergraduate program with the first 2 years of medical school.

Others are looking at the relation between the last 22 years of medi-
cal school and the hospital internship and residency in an attempt to
make the elinical experience both shorter and more meaningful.

And perhaps more important is the growing realization that most
medical edueation is not directed at the basic and growing need for
more family physicians—for the practitioner who does not only con-
sider a disease entity, but isable to serve the patient as a person.  ro-
grams training physicians to attain such broad competence are rare
today, and nothing is more sorely needed,

DENTISTS

Though the supply of physicians has just kept up with the popu-
lation growth, the supply of dentists has shown a relative decrease.
Between 19530 and 1960 the number of dentists per 100,000 population
(including the Armed Forves) dropped from 59 to 56 (table 3).
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TABLE 3.—Number of dentists in the United States in relation to population,

selected yoars, 1930-60°
Suaiberof | Number of
Yeal dentints in danth&sﬁ:er
the United 300,

States populution
1940 T 73,108 Ll
tagn e i eeir e ee eeeieeereeeee R), GR8 a2
[RAU I . C e e e eeieieeeettietetatabeaas NS, K76 134
R mony . e vaiirieseeete esens J10, 000 8

VU3 Deprartment of Wea'th, Fof o ition, and Welf ste, Pubilie Health Seevice.  Hoalth Manpower Source
Mook [put-diabud it nntap of s L] Neeoy, Physiclans, Dentits, and Professlony Nurses, 1066;
Sec. M, Phvsieans’ Av, Tape of 07 tes, and Taeation. 19 BPHS Pub, No, %63, Washington, D.C.;
abso unputdist clestitn dos by tie Fubbic lesdth Segvive,

At current teaining rates, the number of dentists as projected will
riso from 100000 in 1960, to 118,000 in 1975—only 50 per 100,000
persons,

Muny of the snme factors pressing the demands for medical care are
evident with respect to dental service.  These include rising standards
of living, greater sophistication as to the value of health services, ex-
perimentation with prepaid dental service.  There is urgent demand
for dental school faculty and for research workers.

Again using the maintenance of present. population ratios as a
minimun goal for 1975, we find a need for increasing the graduation
rate of dentists from 3.200 to 6,200 a year.

Dental school faciities—~There are 47 dental schools in the United
States,  All of these offer a full 4-year program. Even if present
sehools substantially increase enrollment, another 20 dental schools
are needed if we are to secure the needed 3,000 additional graduates a
year.

NURSES

While the number of graduate nurses has steadily increased both
absolutely and relative to population, there seems to be no diminution
in the demang for more nurses.  'With 500,000 nurses working today,
hospitals now have an estimated 20,000 vacant positions. In many
nursing schools, teachers are needed. Public health nurses cannot
he found to fill many existing community positions. In recent years
the number of nurses graduated each year has stood at about 80,000—
a number equal to about 4 percent of the 17-year-old girls in the popu-
lation (table 4).

In recent vears two significant changes have taken place in nursing
edueation.  First is the substantial increase in graduates receiving
the bachelor’s degree, more and more considered to be a requisite for
supervisory and teaching positions. The other is the great increase
in the training of practical or vocational nurses, much of it as part
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of the State vocational eduention prozrams, which receive subistantial
Federal snpport throngh the US, Oflive of Fducation,  These I-year
programs are making a major coutribntion 1o mecting nursing needs.
Thetr rapid and cortinning growth <tands in marked conteast to the
training pricture for most types of hedih workers,

TABLE §.— Number of nursing-school graduates, 1952 and 1958

Pagr vd vt ' 192 ‘ s
Sraclaat war s Como | o
B vndatirent: ¢ 1o ntor’sd ene . Y. a7
Iouplae v oo i 2,7 | 28 314
Swwmgats Jores 2 your conre X o 2%
R e s mes
Prothalot o v ol Loittirny usdally Lyear coure .. g | 207

See ¥ U g gt of Health, Fducstton, and Wy, Public thalth Sepvice, Diviston of
Naestt, Faats Ve ot Nupesang, unpabiished Jdata,

But even these expanded training programs have not met existing
newds. With the expeetation of considerable inerease in the number
and nse of ho-pital beds, with the sharp rise in the nmaber of nursing
homes, and with new emphas<is on home nursing care for the chroni-
cally ally there is every indication that we must continue to expand
our capacity for the education and tyaining of nursing personnel,

STEPS TO MEET NEEDsS

To provide even for maintaining present levels of supply of health
manpower in relation to population over the next 10 or 15 years will
require vizorous action by the educational institutions concerned, by
State and regional authoritics, by voluntary groups, by the Federal
Government, and by others,

At the institutional level. steps are being taken to expand existing
medieal sehools and to establish new ones.  Since 1950 seven new
t-year medical schools have been established. If the goal of the
Surgeon General’s Consultant Group on Medical Education—20 new
medieal schools by 1970—is to be reached, however, the rate of estab-
lishment over the next decade must be three times as great as it was
during the previous one,

There has recently been extensive experimentation with the medical
curriculum at such universities as Western Reserve, Johns Hopkins,
Carnell, Stanford. Boston, Northwestern, and Wayne, Comprehen-
sive family care elinies, interdi=ciplinary approaches to teaching, inte-
gration of basic medical science courses with college premedical
vourses- these are ome of the new developments in the medical educa-
tion curriculum.,

An important trend in the organization of medical education is
the increasing development of the medical center. A medical center

RIC
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i« an integrated administrative complex within a university, optimally
meliding a medieal school, aflilinted hospitals, and associated health
education and health service programs of the community.  The medi-
enl eentor can train physicians, dentists, nurses, public health special-
ist=, and ancillary medival personnel with more efficieney than ean its
components working separately,

Neate aetion, On the Jocal, State, and regional levels, steps taken
to expand medical edueation include provision of financial help by
the varions levels of government,  The report of the Surgeon Gen-
eral’s Consultant Gronp eited the variation in State outlays for medi-
eul edneation and showed that these outlays ave not uniformly related
to the fixal capacity of the Statest The distribntion of States by
support in relation to personal income in 1957-58 was as follows:

Footompated imae ul oof State und beal grrernmental zuppnrt of medical education per 81000  Number of

petsonal phicnme Ntates
Total repeerting.. . e - 4R
10 ¢onts or mere .. R ]
25 Meents (L . e 11
1-25 centa, | . 20
Neeas . ool . e e e ieee 9

Another contribution that is being muade on the State and regional
lovel is planning,  Regional groups such as the Southern Regional
Ldneation Board, the Western Interstate Commission on Higher
dueation, and the New Eugland Board of Higher Education have
nuedertaken broad evalmations of training capacity in terms of the
total health manpower needs of a region.  These agencies have recom-
mended establishment of needed schools and suggested general geo-
geaphie loeations for them,  They have also served as channels for
the interstate flow of funds for the support of medical education.

Veluntary support.—Support from voluntary sources has been
substantinl,  In 1957-58 the Ameriean Medical Education Foundation
for the National Fund Medical Edueation, the Commonwealth Fund,
he Ford Foumlation, and various other organizations, as well as indi-
viduals, contributed an estimated $33 million to medieal schools in
wifts, grants, and endowments, But contributions from nongovern-
mental sources, even if greatly increased, will not sufficiently finauce
the needed expansion of medical edueantion,

Inereasing the supply of medical and dental student«—1If the eapac-
ity of medical and dental schools is to be expanded, will there be
enough qualified applicants to fill the places? Many schools are re-
porting that they are hard pressed to find enough acceptable students

S8 Department of Health, Education, and Welfare, Publle Health Service, Report of
the Surgeon teneral's Consultant Group en Medlcal Education, Physicians for ¢ Growing
America, PHS P'yb, No, 709, Washingten, D.C., 1930,
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teedny. That the avernge quality of medical school students has
dechined is suggested by the fact that the percentage of first-year
students fauiling ov withdrawing in academie dificulty is ulmost half
agaim as high now as it was in the early 1950's3

Medicine and dentistry are professions that offer substantial pres.
tige and a high-income level. But they have become professions
which few persons can atford to enter unless they come from families
with relatively high incones, or lnve wives who ean work to provide
substantial finuneinl assistaeee,  Forty percent of medical students
come from families with annual incomes that exceed $10,000. Even
with their parents' support and their wives’ incomes, 40 percent of
marrivd medical students owe over $5.40 at gradnation and 17 percent,
over R s

Mter he finishes his undergradnate education, the medical or den-
tul student Tooks forwaed to another 4 years, which will cost on the
averige ore than $logon,  And for the medical student there will
be an additional 3 or 4 years of hospital trnining in which his income
will be lessthan hisexpenditures.

Mthough substantial fellowships amounting to $2000 a year or
more are available to many graduate students in other fields of biologi-
eal and physical science, little such aid is available to medical and
dental stwdents. In the last 10 years the number of Ph, D.'s in the
phy=ieal and biologieal sciences, in which seholarship aid has been
more plentifn!, has inereased at a much faster rater than has the
number of medical graduates, (See chart.) It is appavent that such
aid is essentinl if medicine and dentistry arve to secure the needed
recruits,

Federal aid—~On the Federal level several agencies now provide
wlucational and training opportunities for health manpower. The
Public Health Service, the Office of Edueation, the Office of Voca-
tional Rehabilitation, and the Armed Forces have programs through
which many students are educated at some stage of their health serv-
ice careers.  ‘The National Defense Edueation Act student loan pro-
wram provides much-needed tinaneinl assistance to many students.

To increase the ontput of physicians and dentists, additional Fed-
eral aid has been vecommended for the construction of medical and
dental eluention facilities, and for scholarships to medieal and dental
students,  Federal aid may be necessary also for expansion of educa-
tional opportunities in other health occupations.

Legislative proposals now before the Congress wonld provide
matching funds for (1) the construction and expansion of facilities

s ibtd.
¢ Auxociation of Amerlcapn Medical Colleges. study of finnnelal penblems of medieal
students, May 1939. Unpubdlished.
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for schools of medicine, osteopathy, public health, and dentistry;
(2) scholarship aid for students in schools of medicine, osteopathy,
and dentistry ; and (3) limited educational grants to the schools.

No comprehensive study has been made of needs for Federal assist-
ance for the training of graduate nurses, In May 1961 the Surgeon
General appointed a consultant group, similar to that on medical
education, to advise him of needs in this area.

For practical nursing, a very effective program of Federal aid is

" now in operation. Federal funds for this program amount to $5 mil-

lion & year.

SUMMARY

The national need for an increased production of health personnel,
particularly in the key professions of medicine, dentistry, and nursing,
ig being increasingly recognized.

Today a great deal of attention is being given to exploring ways
to meet the need, including planning for new and expanded schools

S From Physicians for & Growing America. U.8. Department of Health, Edacation, and
Welfare, Public Health Bervice Report of the Surgeon General's Consultant Group on
Medical Education. PHS Pub. No. 700, Washington, D.C., October 1050. p. 17.
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in the health tiells, for curriculum experimentation, for student re-
cruitinent, und for both private and publie financial assistance to the
sehools,

Two of the major problems faced by the universities that are con-
sidering expanding or e-tablishing schools of medicine and dentistry
are: (1) meeting the great cost of providing the requisite facilities,
amd 12) attracting enough well-qualitied students. Legislative pro-
posals before the current Congress aim to solve these problems, Such
legzislation would do much to stimulate and assist educational institu-
tions in “ heir efforts to respond to the Nation's need.



CHAPTER 5

National Requirements for Scientists and
Engineers: A Second Illustration

Thomas J. Mille*

OUR DEFINITIONS of the professions of scientist and engineer
are not precise. Frequently we find the scientist engaged in
the applied work one traditionally associates with the engineer. Con-
versely, growing numbers of engineers are found in scientfic research
Iaboratories where their skills are in demand both for science applica-
tions and for basic research in many scientific fields. More com-
plexity and further definitional problems are added when one at-
tempts to trace growth over time.

Rather than attempt to refine vur definitions so that they might
become more precise instruments (comparable data would not be
available in any event), it is convenient to consider these professions
as consisting of rather broad spectra. The profession of scientist
is broadly concerned with the further development and extension of
the subject matter of science. The engineer is more likely to be
engaged in the application of known scientific principles to practical
economic problems. In each profession will be found some persons
who in terms of training, interests, and kind of work performed
are closer to persons in the other profession than to those in their
own. All of this is to say that the professions are closely akin,
and satisfactory criteria for classification are few. At the fringes
of these groups are technicians in science and engineering, whose
knowledge of scientific principles is generally more limited.

GROWTH OF THE SCIENTIFIC AND ENGINEERING
PROFESSIONS

Bearing in mind that precise definitions of “scientist” and “en-
gineer” are not available, T am presenting here estimates of the
general magnitude of growth in the United States of the professions
of scientist and engineer.

*Program Mrectar for Setentific Manpawer, Natinnal Relence Foundation.
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TABLE L.—Number of scieatists and engineers, United Staten, 1900-59
t1a thoxgrads)

Total | Relentists § | Enginecrs®

4
8 o
9 19 130
21 *® ans
N L] s
™ 200 534
L0 30 %00

" TThese estimates are de loped from several sougoes, lucluding the “Steelman aorolt" Manpewer
Kesearch, vol ":‘ut &um‘: Public Nl‘: by Jolu:' R. Bteclman, Wmm overuament Printing
; mm'.’ :.v‘c{&w,d‘ th"e O:mcu Councll oo Education report, The Production of Lecteretes in the Sciences:
- ashing o .
8 Drata for 1w 50 from tho Buresu of the Census, Decennial Census of Population; duta for 1959 trom the
Natlonal Scienee Foundation,

From these data it will be sean that from 1900 to 1959 the number
of scientists is estimated to have increased 75 times, and the number
of engineers 20 times. For scientists, this is equivalent to an increase
of more than 7 percent compounded annually since 1900; for engi-
neers, an increase of more than 6 percent. During that period the
numb.r of all professional, technical, and kindred workers increased
about xix times, while the total population of the United States was
increasing less than 2.5 times. As tenuous as our statistical data
are, especially for the earlier years, the conclusion seems clear. The
rates of growth of these professions are so large that even a very
considerable margin of error would have little effect on the relative
picture,

WORK ACTIVITIES OF SCIENTISTS AND ENGINEERS

It [+ well known that scientists are principally engaged in research
and development, production operations, or college and university
teaching. Relatively smaller numbers are employed as managers,
writers, and consultants. Engineers are most likely to be employed
in production operations, although large numbers are engaged in
resenteh and development and in management. Table 2 shows esti-
mated percentage distributions of scientists and engineers by type
of work.

TABLE 2.—~Wcrk activities of scientists and engineers in the United States,
1960, percentage distribution, by type of work
Fercentage  distridution of—

Type of occu pation Nelentists Enginesrs
Total, . ....... @vemeccececoscreenssracannmnccn 100 100
Production. oo eeoe i i eeiimeccceecnaeas 23 40
Research and development... ..o ieciaanaaennnn.. - 43 30
Tenehing _ _ .. ... eemeieomane e 20 2
Managenient and administration. . . oo eeeoo oo .. 3 8
A O e e . et iteteeececcccaacanencan. 9 20

Sovrner: Nattonal Sctence Poundation estimates, doveloped from pumerous Foundation-sponsored
surveys of Industry, colletes and universitiss, and Government, and from the Foundation's National Reg*
ister of Sclontific and Technical Personnal.
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EMPLOYMENT PATTERNS OF SCIENTISTS AND
ENGINEERS

The types of employers of scientists and engineers reflect the
locations in which their work is done. With the growing emphasis
on research and development in industry, business establishments
now employ more scientists than do either governmentul or educa-
tional institutions. The pgreatest number of engineers have tradi-
tionally worked in private industry. In 1060, 83 percent worked in
industry. Fducational institutions, principally colleges and univer-
sities, are the second largest employers of scientists, and Govern-
ment is next. This relationship is reversed for engineers, who are
emiployed in larger numbers by the seveial levels of Government
than by educational institutions. Only 2 percent of engineers are
employed in educational institutions.

Estimated percentage distribution of scientists and engineers, by
type of employer, appear in table 3. Percentages given are approxi-
mate only and should not be congidered precise values.

TABLE 8.~Employment of scientists and engineers in the United States, 1980,
percentage distribution by type of employer

Percentnge diatribution _of—

Type of employer Scieuiste Esngintera
g ] 7 [N 100 100
Industry . oo e iccccceiiaccneccnccaceaaananan 50 83
Fducational institutions. ... ..cceivoecmeneeccnnccanca. 25 2
GovernIent ., ... .. e t.remmacncencaancens 20 14
ANOtheT. ettt eiieerccncasoecreaccaanan 5 1

Sovnce: National Relenes Foundation estlnates, developed from numnerous Foundationesponsored
surveys of industey, colleres and universitics, and Government, and from the Foundution’s Nutional Reg.
fster of Suentific and Technical Personnel.

FORMAL EDUCATION OF SCIENTISTS AND ENGINEERS

As is true of other professions, formal higher educaion constitutes
the main part of the preparation of scientists and engineers, There
are still considerable numbets in these professions without the con-
ventional baccalaureate—particularly in engineering—but these are
becoming the exception. To a large extent these numbers may reflect
the fuzziness of the definitions of scientist and engineer rather than
constituting a subgroup of these professions. It is agreed in any event
that professional workers without any formal higher education in
these fields are relatively few and the number will grow progressively
smaller as higher levels of training are sought and demanded for
professional recogmition.

Graduate study is increasingly required in these professions. Per-
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sons with gradiate degrees in seience, which are traditionally asso-
Sated with callege and umversity teachimg, arve found in increasing
nutbets noandusoey and Government,  In some fields of science
doctorate 1< becoming a tequirement for full professional recognition.
Data vepeated to the National Register of Seientitie and Technieal
Personnel show that awdwut 40 pereent of the seientists resistered in
it hold a dectorate, and another 25 pereent a master’s degree,  Seien-
tists wecluded i the Register are, however, mope likely to be engaged
moresarch or college teaching, fields traditionslly associated with
aradunte desrees,

The baceadaurete is marve likely to represent the higliest degree
beld by enzineers than it is by seientists,  But in engineering too, more
smplisis is being placed on graduate study.  More graduate students
are pow enrolled i engineering than in any of the basic science
tiehds and the wumber of doctorates conferved ench year in engineering
15 pow exceeded among the seienve fields only by the number con-

erred i chemistry, o the present time probably no more than 1

to 2 pwrcent of the engineers hold doctorates; another 7 percent or
more Lave anaster’s degree, For about 67 percent of the engineers
the bacealaureate i< the highest deggree held,

Table 1 mives estimated pereentage distribution of the highest de-
grves held by scientists and by engineers,  Each level is a broad spec-
tram that includes not ouly seientists and engineers who have com-
pleted the minimnm qualitications for that level but also those who
have progressed almost to the next level, It is noteworthy that more
than two thinls of the engincers without degrees are estimated to
have completed 1o 3 years of college,

TABLE {.—Fducation of scientists and engineers in the United States, 1960,
percentage distribution by highest degree held
Percentage distribution of—

Highest degree held Sclentists Engineers
Total o L e, cecesencae 100 100
Doetar:ite, e e teeeeecmemececececmane ecnem 25 1
Master's degree . L L e 35 7
Bt et eenens 35 67
A ] T 5 25

darker. Nattonal Setence Foundition estimates, developed from numeraus Foundation-sponsored
sigves s of gubastee, celleses qed ntvepsities, and Governent, and from the Foundativn's National Reg-

fatep of h-ntifle s Pect nled Bersannel,

FUTURE DEMAND FOR SCIENTISTS AND ENGINEERS

Fstimating future demand for any oceupation with an acceptable
amount of prevision is far from an exact science, Various methods
have been developed to project future demand (or need) for pro-
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fessionally trained manpower in order to arrive at the kinds of data
rwquired to establish sound personnel policies and reach necessary
decisions on educational facilitics. Among these methods are the
following:

Projection of occupation—population rative—For some occupa-
tions demand estimates are prepared by assuming a desirable ratio
between the number of persons in a profession and in the
total population. ‘The ratio may be such ax to maintain the current
relationship. Or the ratio may be arbitrarily placed above or below
these current ratios, after acconnt is tuken of developments in the
utilization of and the need for these professional services. (liven the
population projection and the ratio, the occupational estimate is
readily derived.

Summation of job opportunitica—Nometimes estimates are made
of the demand for workers by summing up information solicited from
large emploving groups reporting present job opportunities—those
filledd as weh as those unfilled—and employer expectations regarding
opportunities for employment in a period ahead. The effect of this
method is to diffuse the responsibility for an estimate among em-
plovers, who are believed to have information on which to base a valid
jndgment.  To provide a reasonable guide to estimation, the defini-
tions of job apportunities need to be carefully standardized and con-
sistent. assumptions followed.

Projection of occupational trends~The historical growth rates as-
socinted with an eccupational category are sometimes projected on the
assumption that the underlying economic and social factors responsi-
ble for the ohserved historical trend will operate more or less in the
same way in future years.

Projection of occupational developments and economic growth.—
A number of estimates of future requirements have been made that
establish with few or many variables the complex relationships that
existedd in the pust between the occupation and other economic or
socinl phenomena. One fairly simple relationship often applied is
that between growth trends in an occupational category and changes
in the gross national product. An industry-by-industry examination
of the numbers required in an occupational category for a given change
in value of production is illustrative of a more complex method of
projection.

Drojection of needs based on criteria of desirable levels of profes-
sional servicen—Estimates of needs for professional services and of
manpower to provide these services have at times been formulated.
These estimates do not attempt to define the magnitude of the market
demand for an occupational group, or of employment prospects di-
rectly; rather they set out to define what the number of persons in
an occupation “ought™ to be in order to meet certain desired objec-
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nves, as, for example, i seientitie researeh, faculty <afling, or divect
provision of professional serviees to individuaals and 1o indusiry.

Nnalysis of the do mand.  Athough we are a long way from the
development of adequate tools for neenrate projection of market de-
mand for persons with specitie types of professional edueation at
current or even projected salary levels, historical relationships be-
tween ontput and ceenpational demand ean be used to yield an
approxitmation of such demands. Moreover, detailed analysis of
labor market requiremenis helps to demonstrate the nature of prob-
lems emerging even if it does not yickl a precise set of munbers
of persans required in each o cupational eategory,  For one thing,
sich analysis serves to emphasize, at lenst in the case of scientists
and engineers, the importance of the Federnl Government in the
denund-supply equation.  Currently the Federal Government pro-
vides about €0 percent of the more than $13 billion expended ench
year on sientifie research and development, one of the prineipal activ-
ities in which scientists and engineers are engaged. A dditional scien-
tist< nned engineers in large numbers are employed in the production
of military hardware items or in the administration of Federal seience
programs.  Federal activities thus necount either directly or indirectly
for a large, although unknown, proportion of the employment of all
seientists and engineers,

The Federal Government plays a far less important role in the
training of scientists and engineers.  Although there is little Federal
tinaneial support of elementary and secondary school education, the
Federal Government indirectly is a strong influence for science eduea-
tion, Nt the college and university level, increnzing amounts of Fed-
eral funds are providing support for students, faculty, and facilities.
Federal funds are especially important in the graduate schools, where
large amonnts are devoted to providing fellowships, research and
mst=uctionnl equipment, and research assistantships, principally in
the seienee and engineering diseiplines.

Whatever methods are used, projection of demand for scientists and
engineers di-plays unique problems, These rapidly expanding pro-
fessions are outgrowing many past relationships.  Data permitting -
the measurenent of these relationships are seanty and time series
information is even more limited.  Lack of precision in the occupa-
tional definitions szgain posex a problem.  These limitations upon
the estimating process are stated liere not to discourage projection,
but to suggest that any estimate derived should be regarded as a point
within a range, rather than an exact statistie,

it has been shown earlier in this chapter that the namber of scien-
tists has een inereasing by over 7 percent compounded annually since
1900, and the number of engincers by more than 6 percent.  If these

635105 62—
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vates continte through 1950, there will be an indicated requirement
for about twice as many sientists and engineers ax were employed in
1930, (This estimate assumes that the number employed in the past
has been equivalent to the number requinsd,)

Girowth of denand at about this magnitude is indieated by a Bureau
of Labor Statisties study prepared for the National Science Founda-
tion, and published in 1961, This study, entitled *The Long-Range
Demand for Seientitic and Techuical Personnel, a Methwlological
Stidy,™ extrapolated employment to 1970 on the basis of the past
ratios of scientists and engineers to total employment, industey by
induatey, The findings were then reviewed and adjusted in the light
of recent developrents suggesting some madifications of patterns of
employiment. The final estimates show about a 90-percent. increase
in the number of scientists and engineers needed over 1959 levels, for
a total of a little more than 2 million by 1970,

As erude as these projections may be, they appear reasonable.
They are in line with trends over the past 60 years, when relatively
little public attention was paid to science and engineering. Within
the pa-t decade scienve has generally been identified as important to
cconoinie growth and military security, and we may expect that this
emplasic will continue for the next decade, in view of the state of the
cold war. 1t may he persuasively argued that the projections are
more likely to be low than high in the light of our national under-
takings.  For the purposes of this diseussion we will use the Burean
of Labor Statistics estimates—50,00 scientists and 1,485,000 engi-
Neers— as an approximation of requirements by 1970,

IMPLICATIONS FOR HIGHER EDUCATION

Out national labor force contains no unutilized reservoir of trained
manpower wdeqitate to meet national requirements of the magnitude
noted above.  The requirements will have to be met through training
large additional numbers.  In view of the educational qualifieations
reuired for acceptance in these professional groups at present-—
college and often graduate education—the burden of training ade-
quate muabwrs falls largely upon the Nation's eolleges and universi-
ties, ‘Thus, the need for scientists and engineers becomes translated
nto . requirement for the higher education necessary to produce
them.

The colleges and universities at first glance would appear to be in
@ pumition to provide this training.  Total enrollments in colleges and
univer<ities are expected to rise from 3.6 million in 1960 to prehaps
.0 million by 1970, For a somewhat smaller enrollment, the num-
ber of earned degrees in 1969-70 has been estimated to include a little

$ 8ee Louin 11. Congee, Jr., ch. § of this publicativn.
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over Tongint bachelor and tirst professional degrees and abont 18,000
detorates,

A second look raises some doubts as to whether higher education
will achieve this task. The overall estimate of expanded college
curollinents represents actually the number of qualified students wish-
g to enroll, provided colleges ean admit then.  ("Qualitied” is
meant in the sense that this group represents students of approsi-
mately the same levels of ability as the students colleges have ad-
mitted in recent years.)  In question is the ability of the colleges to
ahsorb an average of Soogon moere undetgraduates cach year for 10
years—an annual inerense of ahnost 10 percent of present enrollments.
Will additional faenlty and facilities be available to provide higher
education to so wany without sacrificing quality ¢

Fven assuming that an enrollment of this magmitude ean be ac-
commadated, it is not certain that scientists and engineers will be
produced in the volume required. A\ requirement of 1,485,000 engi-
neers by 1070 implies an increase in engincering baecalaureates from
the S8000 engineering degrees granted in 1960 to an average of about
SO 4 year over the next 10 years, when both additional require-
ments and replacenients for death and retiveiment are taken into
account.  ‘The deeline in freshman engineering enrvollents since 1957
has already fixed the number of engineer bacealaureates at fewer than
40,000 per year throngh at least 1964, At this rate engineering
bacealwreates will have to avernge more than 100,000 per year for
the G-year period 1965-70 to meet the estimated requirement. This
seems impossible,

Even the assumption that a quarter of the new engineers will enter
the profession without a degree does not make it 2 simple matter to
meet the estimated requirements,  Under this assumption more than
0,000 new bacealaureate engineers would be required on the average
during the yemrs 1965 %0, in view of the smaller 1961-G4 classes,

Requirements for scientists present a similar problem. The 550,000
scientists requived by 1970 implies an annual average of more than
S000 new scientists trained per year over the next 10 years when
allowance is made for replacement of normal attrition.  If no more
than 25 percent of them are doctorate holders (the present percent-
age), doctorates in science should average about 7,500 granted per
year over the next 10 years, Currently fewer than 6,000 doctorates
# year are granted in all sciences and engineering combined.  Ac-
cording to present trends, science doctorates conferred should reach
about 10010 per year by the end of the decade. It would appenr that
the present proportion of scientists with the doctorate can be main-
tained and might be increased slightly. A substantial enlargement
of the proportion of scientists with doctorates does not appear likely,
however.
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MEETING THE REQUIREMENTS

Although analysis of the projected rejuirenents, in engineering
particularly, suggrests that these requireients cannot be met by the
output of higher education, the johs will not remain vacant. The
vacancies of one year cannot be realistically added to those of the next
year to arrive at a cumulative number of vacancies. Personnel will
be found 1o till lmost of the positions: ur.fortunately, the workers will
be less hroadly trnined than is desivable,  (Some of them, of course,
will b bneealaureates in fiekls other that that usually associated with
their positions,  For example, sciencs bacenlnureates will be found in
engineering jobs,)  Generally, the effeet may well be to substitute
more narrow, on-the-job oriented training for the broader education
assaciated with institutions of higher education.  The scope of this
chapter does not extend to comparing the relative merits of the broad
and the narrow systems, but for the training of professionals it is
usually believed the systems should be complementary rather than
competitive or exelisive,

Edueators have set forth the dimensions of the problems facing
higher edueation in future years, The tasks and the challenge are
herculean.  Additional resonrees are needed to expand college and
university facilities and to reeruit and retain the teaching staffs re-
quired nuder present standards.  Even greater resources are required
to elevate the quality of edueation so that the responsibilities of the
collegges and iniversities for training scientists and engineers way be
met.

To use most effectively and efliciently the resonrces that are allo-
eated for higher edueation, there must be mors widespread applica-
tion of some of the metheds that are now applied in only a limited
or experimental way.

More nearly complete utilization of educational plant through
lengthening both the selool day and the school year gives promise of
traininge larger wmbers in a shorter time. Continued attention to
techuigues for selecting students and more attention to retaining them
would be expecially valuable if together they reduced the 40-50-percent
rate of lows in undergraduate study,  Utilization of faculty is a topie
always approached with trepidation.  Yet it is the single most im-
portant one from the standpoint of quality of training. The tools
that exstend faculty teaching skills, such as the various forms of visual
aids; the recognition of instruction as the primary mission of higher
education: and attention to teaching londs are among the areas where
progress frequently ean be made with limited resourees,  Finally a
mechanism by which the student bady can be apprised of the oppor-
tunities and challenges of the different professions would do much
to bring the supply more nearly in line with prospective requirements.
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CHAPTER 6
Human Capital: Concepts and Measures

Mery Jean Bowman®

I. Prefatory Remarks

HE PAST FEW YEARS have seen a rising interest in viewing

education as an investment and in attempts to assess the role of
education in economic productivity and economic growth. There
ure of course many approaches to this set of problems. One can look
in detail at the particular kinds of education possessed by certain
groups of people in order to ascertain how this education affects their
subsequent productive roles, at the same time comparing these results
with the associated costs, At the other extreme, one may take a
global appronch that attempts to assess the aggregative costs of edu-
cation and the aggregative impacts of education on the economy.
Aggregative analysis may be viewed as providing a picture of the
wide setting within which the more detailed studies take their place.
Between these extremes there are of course many possible variations,
just as there are also variations within the detailed and the global
approaches, .

This chapter was written for professional economists, but it is
nonetheless relev .. for those who make educational policy. It is
concerned with t'.e theory and measurement of “human capital,”
which are basic to any attempt at assessment of aggregative aspects
of investment in education, There are a number of different concepts
of capital, and throughout this paper the importance of choosing con-
cepts and measures appropriate to the particular problem is stressed.
In most of the discussion “human capital” is defined as one or another
variant of education “embodied” in the labor force.

Analysis of human-capital concepts and measures is necessary as
# basis for proceeding to consideration of four important questions:

1. What have been the total human-capital inputs into the pro-
ductive system, and how have these affected national outputs, that is,
gross national product, over a period of time?

® Research agsnciate professor in economics, University of Chicago. This article was
first published an a conteihution to the Featkrift for Professor Josgm Akerman, entitled
Mowney Growth, and Methodology, C. W. K. Gleerup, Lund. Sweden, March 1961, It
is reproduced here with only minor changes except for the addition of the prefatory
temarks directed to readers who may be specialists in education rather than 10 economics
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"2, How large a part of society’s productive resources has been put
into formation of human capital over the past, and how has this
compared with what has gone into investment in physical capital ?

3. What rutes of return have been realized from investments in
human capital (in college edueation, high-schoal edueation, and so
forthy 4 For example, $12000 invested in a college edueation will
add ~ome cempirvically obrerved) amonnt to average earnings during
a man’s lifetime over and above what he would exrn if he terminated
his edueation with completion of high school.  ‘Faking into account
the time pattern of these additions to his annual earnings, what rate
of interest on the $12000 investment is implied ¢ The $12,000, merely
assimedd here, is the human-capital measure needed as the base to
which the additions to the earnings stream are then related.

4. Looking ahead, how may past, present, and prospective aggregate
investments in formation of human eapital be expected to affect the
strenm of national produet in the future?  Putting this in another
way, one asks first what is the productive potential embhodied in the
human -capital stock, how is this distributed among the various age
cohorts, and how 15 it changing through time? How will these facts
be reflected in the size of the contribution human eapital will make
to gross national product and in changes in the magnitude of that
vontribution over coming decades?  Questions of this kind are espe-
cially important in situations that are rapidly changing. For exam-
ple. the fact that & large percentage of the edueated populations of
newly developing countries are young makes a big difference, By
et atrast, a very different situation has arisen in Israel, where the new
immigrants have educational backgrounds far inferior-to those of
earlier settlers and where the most highly educated people are dispro-
portionately in the older age categories.

The concepts and measures of human capital that are appropriate
in analyzing these various problems differ considerably. Two primary
distinetions are important (variations of detail aside).

First and most important is the distin- tion between capital viewed
as a *ore and eapital as a current input into production.  As a store,
vapital is something from which a stream of future yields can flow,
aid it value depends on both the size of this flow per year and the
period over which the flow will persist. For example, & new college
graduate with a prospective 45-year earning life ahead of him is inore
capital, as a store, than the i0.year-old college graduate whose future
lifetime income will be less. On the other hand, looking at the educa-
tion embuudied in these men in terms of its contribution to production
in 1961, that ix, a= a capital input, there is no such difference in their
capital values. (For the moment, both the differences in the quality
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of education received by the vounger and the older man and the
effects of longer exprerience on the earning power of the older man are
tgnored ; such problems will be consideved Inter.)  The “effective cur-
rent stock™ concept introduced in this paper is a meceare of ecapital as
an input. Some such measure is the appropriate concept, and indeed
the only appropriate coneept, for analysis of the first of the four basice
questions posed above, This istene whether physieal or human eapital
15 imvolved, even thourh empirical measures of physical as well as of
human capital a- inpmrs have heretofore been lacking,  On the other
hand, gquestions 2 wand 5 oeall for a coneepr and measure of human
capital as a eore, Question | requires use of both a store and a pro-
jected input measure,

Second, there are the distinetions in methods of weighting, .\ year
of elementary ~chooling is not cconomically the same as a year in
college: e lm" these together to et an estimate of ageregate hiiman
capital requires some weighting sy=tem that will grive greater impor-
tance to the college year than to the elementary-school year, But
there are two quite different points of view from which the relative
mportanee of the elanentary-school year and the college year may
be assessed. One of these is a comparison of their respective costs,
The other is a comparison of their respeetive values in what they may
contribute 1o the productive potential of the individual, In either
case sonie nichanging system of weights is needed for most purposes.
For example, costs as of a particular year or earning increments as-
soviated with edueation at p-mu wlar time (say 1950) may provide
the weights,  These are “base-year” weights, The distinetion het ween
base-yenr cost and base.year yield weightings is often an important
one, Cost weirhting focnses on the resources nsed in forming human
capital and i< elearly the amorupri.uo l\'po of human-capital concept
for use in dealing with questicus 2 and 3. On the other hand, weight-
ings in terms of base vear yield< attributes to each comporent in educa-
tion an importanee commensurate with its productivity potential as of
the buse year. (\u educational administrator in my course in eco-
nomies of edueation sugaested that this might be called measurements
i “KIVs")  Both base-year cost and base-vear yield weightings of
capital az an input have a legitimate place in attacking question 1. but
the use of the one or the other implies a difference in the nature of the
qm-stmn itself. A base-year yiehl weighting is appropriate to question

4. provided an assumption that this \u-u.'hlnw will have oonlmmn,t_v

‘llltll'} iv legitinate,  However, empinieal estimations appropriate
v question 4 mvolve problems of quite a ditfferent order from these
that arise in connection with the first three questions, and adequate
treatment would require another long paper.
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I1. The Treatment of Quantity and Quality in Measuring
a “Unit” of Human Capital

An implicit elementary concept of human capital has long been at
hand in economic writings, primarily in the context of analysis of
economic growth. Subsistence-fund theories that regarded mass con-
sumption as the fueling and maintenance of the human machine are
clear examples! However, until recently human capital has been
measured only as an undifferentiated number of men. In fact, any-
thing verging on explicit treatment of human beings as capital was
for a long time in disrepute.®

Meanwhile, the basis has been laid for an explicit coneept of human
capital that attributes ditferent quantities of this capital to individuals
with different productive capacities. Attacking Marshall’s narrower
concept of capital, which excluded human capital by definition, Fisher
presented an all-inclusive theoretical analysis in which eapital was any
stock, physical or human. Then came a host of studies of national
income or product and physical eapital formation, of productivity
per worker or per man-hour, and of physical capital-output ratios.
The inadequacy of physical capital and employment or man-hour geries
in explaining growth in the national income has directed attention in-
creasingly to an undefined “third factor” that explains the rise in
outputs relative to inputs. Recently there have been some attempts
to give this third factor & more respectable status, whatever it may
be called. The popular label seems to be ¢, interpreted as “technologi-
cal change” in so broad a sense as to include the growth and spread of
knowledge and know-how in the population by whatever processes,?
In fact, ¢ includes changes of all kinds in the capital stock embodied
in men, physical and “mental,” and also changes in the efficiency of
physieal capital and econoniic organization and structure.* Picking

1 1n thia cunnectlon, see Mary Jean Rowman, The Consumer in the History of Economic
Itoacteine, American Economic Review, 4] : 1-18, May 1981,

3 huring the Interwar decades there were sporadic treatments of the concept of human
eapital. but thexe were not Integrated Into any major atream of economic thought and were
therefore pelatisely ahortlve. Esamples are: J. R, Walsh, Capital Concept Applied to Man,
Quarterly Journal of Ecomomics, 49 : 258-288; February 1935;: and Louls 1. Dublin and
Alfred 3. Lotka, The Yoney Value of @ Man, New York, Ronald Press, 1930.

S Examples are work by Aukrust and Bjerke in Norway and by Solow In the United
Htates. Nee 0. Aukrust and Juul Rjerke “Real Cupital in Norway' in Income and Wealth,
Neriea VI, luternational Assoclatlon for Research ln Incomne and Wealth, London, Bowes
& Bowes Publivhers, 1859, p R0 and Rabert M. Solow. Techinleal Change and the ARRre:
gate Productlon Funetion. Keview of Economice and Statistice, 39 : 312-320, August 1957,
Ree also Chapter T In Edward F. Denison, The SRoxrcrs of Ecomomic Grotwoth in the
United States, Committee for Economilc Development, Supplemeuntary Paper No. 13,
Junuary 1962,

¢Over the past decade authors of the income and wealth studies sponsored by the
National Burean of Economie Research have made recurrent references to the need for
examination of fnvestments In the hnmao factor. though nohe of them has yet published
anything on measurement of huthan-capital formation. Most If not all of the recent efforts
to measure effectn of education on econotnic growth in the United States have been elther
made by Prof. Theodore W, Bebults of the University of Chicago or stimulated by bim.
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up this theme, Schultz has attempted to isolate and meusure in cost
terms one nujor component of this change in human eapital—the edu.
cation embeodivd in persong in the labor foree®

Writers on physical eapital have pointed ont that in a dynamice
world, cost and yicld perspectives are quite different both conceptu-
ally and in measurement results. Also, appropriate concepts and
menasures will differ aceording 10 whether coneern is with (1) assessing
capital formation as part of national produet - a reselt—or (2) pro-
duetivity studieos that use capital measures as indicators of resource
inputs  a conse, In the latter context the usual concepts of eapital
stock and new eapital formation (cost or yiekl weighting aside) are
not the most suitable ones: instead, a measure of a type 1 am terming
“effective current stoek™ is wanted,  Thus, measurement of changes
in stock involves three general concepts within each of which there
may be a further variety of concepts and measures: gross capital for-
mation, net capital formation, and changes in effective eurrent stock.

One of the major problem:, which has been widely discussed in
contiection with gross physical eapital formation, is the treatment of
gquality versus quantity,  However, 8 quantity focus does not mean
that edueation or physical capacities embodied in human eapital must
be relegated to the “quality™ sphere, leaving measures of human capi-
tal in their old undifferentiated form of population or labor-force
counts, Let us consider for the moment education only, treating edu-
cation embodied in human beings as synonymons with human eapital
merely to avoid awkward terminology. .\ measure of education em-
bodied “in persons in the labor foree can be used to convert this
particular quality into a quantity, still leaving changes in the produc-
tivity of a unit of education in the quality category. The educational
component of human capital then becomes a specific independent vari-
able, comparable with physical capital and labor-force measures in
analysis of economic growth,

Coneeptually, units of human capital defined in the limited sense
of *education embodied in the labor force” may be metsured in a num-
her of ways, all but one of which have at least approximate counter-
parts in the identification and measurement of units of physical
capital, These unitsare:

A. Number of school years (with or without adjustments to school-year

equivalents in terms of numbers of days of schooling per year).*
B. Efficlency-equivalence units.

o Foe detalls, sce Theodore W. Schults, “Educstlon and Economle Growth” jo National
Soefety for the Study of Education. Nelson B, Henry, £4.. 1'urt &, Norial Forees Influencing
Amevican Education, 1961, Untvernlty of Chleaga I'ress, 1061, . 46 88,

¢ The first ageregiutlon of sclivol yenes to my knawlodge wax direussed {0 O Arnold
Anderson ond Mary Jean Bowman, “Fdneatlennl Diatelbuvlons and Atialament Norms,"
in International Populatium Cungress, Rome, 1954, wre, 27, However, the focus of that
paver was on distribution of schooling and identification of the location and importance
of {ntermediate completion norms. The aggregates were not used to measure buinan capital
assuch,
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. Base-year lifetithe carned incoes.
. Approximuations to base-year real costs,

1. Reaul costs as consumption forgone,

2 fteal costs as inputs of labor effort (or tine) and savings.
E. Approxtmatious to current real costs.

A. NUMBER OF SCHOOL YEARS

A simple aggregate of school years or school days embodied in
the labor force provides a proximate measure of total human capital
that has no counterpart with respect to total physical capital, the
components of which can be added only through some kind of money
valuation. However, this woulld give the same weight to a year (or
a day) in college as to one in clementary school. Hence, some
system of weighting may be desirable, In any case, only when
cost or yield-value weights ave used does the measure of human
capital become comparable to measures of physical eapital,

B. EFFICIENCY-EQUIVALENCE UNITS

Measures in “efliciency-equivalence™ units (not to be confused with
base-year yield weighting=) incorporate productivity changes in the
measurement unit, In the case of education this would involve
weighting yeurs of schooling obtained at different times (or in dif-
ferent schools) in terms of their productive contributions. For ex-
ample, if the high-school education of 1960 turns out students whose
lifetime productive cupacities exceed those of the 1940 graduates
by, say, 20 percent (after adjustments for effects of postschool
experience), the education embodied in a 1960 graduate would have
n weight 1.20 timee that emboadied in a 1940 graduate; in efficiency
the 1960 graduate is the “equivalent” of 1.20 graduates of 1940,
Such a weighting would be analogous to measures of physical eapital
in which new capital goods are valued in terms of their base-year
productivity equivalents; this is the sume as weighting by base-
vear costs of turning out capital of equivalent productivity, pro-
vided base-year ratios of cost to productivity for various kinds of
capital are equal (that is, capital markets are in equilibrium). If
the purpose of measurement is assessment of changes in produciive
capacity, such an approach is appropriate; changes in the quality
of schooling have been incorporated in the measure. However, if
it is productivity relative to ultimate inputs that is of interest,
efficiency-equivalence units are clearly inappropriate.

C. BASE-YEAR LIFETIME EARNED INCOMES

Measurement in terms of base-year lifetime earned incomes does
not build changes in productivity or quality into the definition of
a unit of capital. Such a measure is very ditferent from the produc-
tivity weighting involved in efficiency-equivalence units, In the case
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of physical capital, base-year market price approxinates capitalized
lifetime yield, which tends to be cquated also with production costs,
Thus, to the extent to which cotmpetitive eguilibria ave approximated,
the distinetion tetween base-year capitalized income and base-year
cost measures of physical capital (see D below) tends to disnppear.
This s not the situation in the case of hinuan capital, which is not
suldd as capital and has no market price. Taking a market view
of the vabie of new hunan capital requires explicit (not merely
mnplicit) estimation of the value of lifetime earnings. 1f the con-
cept 1 contined to the educational component, this becomes the value
of the inerements to lifetinie earnings attributable to education,  Bw
market forees do not equate costs of new human eapital anld s
eapitalized eapected income to the ¢ cop to which this ocenrs in
the case of physical eapital. 1. 5+ £ the interest rate used,
if any, in disconnting, empiricu. . shows that these yields
vary by levels of schooling.?

If a browder concept of hunan capital is wanted, one that ineludes
noneducational components, ieasurenient in haze-year lifetime earned
incolw units is the most convenient and probably the only feasible
approavch A elassitication of hunan capital by edueation eategories
would in this ecase include people with no edueation, a group exeluded
when hunian eapital is marrowly defined as edueational eapital only.
When human eapital is detined broadly, elassifieation by education is
of course only ane of many possible ways of disaggregmting the total
into components with distinetive income characteristics, bat it is one
of the most useful®

P Fur g disensetun of stabditties amd tuatadalithes In Beetin- e dneome differsntials by educa.
tion level In the Unitedt Stuten staee 19020, ace Merman 1% Ser, Annual and 1ifetime
Inewwe 1o Relatlon to Edaeathoa - 1087 10580, dmerican Economic Bedes, 502 962 988,
Decomber 1900, Auadyses of 1Hfetime fuentng aevepding te eduention, ag evidenced In 1950
evasueslata, are prescated 10 Pand ¢ Glick and Heeman 1. Miller, FKducational Level and
Potetitial Juceme, Amcrican Seetologueal Review, 21 307 312, June 105G and In H. R,
Honthakker, Rdueation and e, Keview of Evonomice and Statistire, 41 24 28, Foeb.
ruary 139 Houthakker estimaton captallzed valnes of both protax and posttax incomes
at awge 14, without dscountiingg, and a-ing several disesunt eates. Pudep the aaspleen of
the Natfonal Burean of Eeunende Researeh, Gary K Becker s carrently completing an
Mtetsive study of rates of peturn from oducation. A helef peport of some preliminary
findings appeared fo bie article, Uteleptnvestinent fa College Eduentlon ? American Eeo.
Auened Bevicer, 500 286 30, May M. An varller <tndy by Milton Friedmnn and Simon
Kuzaets sets farth the baste b thaba oy clocwme From Independent Professional Practice,
New Vark., National Burean of Econemle Reseapeh, Publleation No. 45, 1045).

¢ Thangh he did net Lleatify bis serles as a mepsure of “haman eapital”® Kendrick's
welithting of man honres In each industey by averaze base year hourly wages In that industey
Invalven an adjdatmeat of the Leesan factor fhpat measures that wonld be altidlar to a
bare-year ineame measneenent of hutimn capitad if higher wage Industeles cloployed higher
quality thee However, hish hoarl, wages are often asseelated with deregular and
seananal emplogiient (nx in the baitdire teadesi, op dangerous niil disagreenble working
eondition tag tn miningi. A breakd swn o5 bnlastey bas po very disect relation to human.
capital formathn s sueh. U<ing cduenthen tastead of Induxtey entegorlen focuser on the
stenificance of changes n the hinnan factor itself rather than the tocus of Its staploy mont.
See John W. Kendrick, Productivity Trenda: Capital and Lader, New York, Nationatl
Burean of Eeonamie Rescareh. (cearional Paper 53, 1958, and his Productivity Trende in
the {'nitcd States. Princeton Unlversity Presw, 1001,
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Choice of diseonut rate in measurewent by hase-year lifetime earned
wneome is an arbitrary matter, and there is mach to be said for
simply ageregating hictime earnings withont discounting.®  How-
ever, this does not imply merely adding up average incomes at each
age as they appear in census tabulations of incomes by age and
cducation.  The desired lifetime figure is expected total lifetime earn-
ings, and these are atfected by mortality and other withdrawals
from the lnbor force. The same procedures that provide capital-
consumption estimates in the measurement of net capital formation
provide the hasis for base-year lifetime-income estimates of gross
capital formation,

D. APPROXIMATIONS TO BASE-YEAR REAL COSTS

Regardless of whether future earned incomes are discounted or not,
any valuation of human capital in base-year lifetime income units
muy be regarded as an expression of quality differences in quantita-
tive termz; however, prior and subsequent changes in quality within
an education (or other) category are excluded. Cost valuation of
the educational stock embodied in the labor force goes further than
this in the quantitative direction. Basically it goes back of the edu-
cational components to measure the .esources that produce them.
Fven buse-yenr differences in quality or productivity from one educa-
tion eategory to another are excluded to the extent that they deviate
from cost differences. This is o step taoward measurement in base-
year “real cost™ terms. But the concept of real costs has more than
one meaning.  Subjective real costs may be defined either as consumer
satisfactions forgone or as disutilities of labor and of waiting. The
ubjective counterpart of the former is consumer goods and services
forgone, The ohjective counterpart of the latter is labor time in-
volval in production plus interest viewed as a payment for waiting.

At this point it is useful to compare Denison’s approach to the
measurement of gro-: physical-capital formation with approximations
of human-capital formation through investment in education.

* thnthuckher (elted tn footnote ) demonstrates the importance of the rate of discount
welected In lts effecta ol cepltatized values of total Hletime icomens even after allowing
for ertality.  Beeanse of differences caused by education in the thae distribution of lfe-
thne inecome. the higher the disccunt rate used the lower the resniting educational differ-
entlals I vap Htalized calues. s figures are for total—not merely earned-—incomes;
this eSugeeraten the effeets,  Jlewever, the dircount rate chioken will have a significant
vffect rn the welghtings of the varivus eduration categories even when earped iucomes
only are colsldered,

Choelee of a disosant rate when the analysts i 10 the context of Individual declslon:
making (Houthakker's fratne of peferenee) Mmvolves considerations somewhat different
from those that 1re most perthitent for purposes of melsuring aggregate human capital.
Fog the latter pmrp o, risks (ard rick aversions vermns gambling propensities) canp be
tenored.  Thin narenwe the rauge of discount ratex that might “reasonadly™ he yeed ;
prepitinbly & gllt edie’ ente woatd be o macitonm.
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Denison argues for a cost-based physical-capital formation measure
such that—

oo o 40 the conts of twe types of capital goolds were the same (or would
have heen the same were bath newly produced) in the year in whose prices
the tneasures are expressed, they are considereid to embady the same gmount
of capitul regardless of their ability to contribyte to production™

Applying a similar approach to measuvement of the clucational
component of human eapital leads to a valuation of each year of
schooling at its base-yenr cost— the method used by Sehultz in com-
paring the educational “stock earried™ in the populations of 1924
and 1957, ‘The only important difference is that in the ease of physi-
eal eapital, virtually all eo<ts involve market exchanges, whereas a
large element in the costs of formation of educational eapital is the
earning forgone by students—-“opportunity . osts,”  From a social
point of view, these opportunity co~ts measnre the sacrifice of con-
simer gowds and services involved in alloeating the labor time of
students to schoolwork.  But direet outlays on edueational plant and
equipment and services of teachers and other school staff—like all
outlays in the production of a physical-capital good--are also rough
measures of opportunity costs.  Thus the hase-year weights are in
both eases approximate measures of real costs in the meaning of bagse-
vear consumer goods and services forgone.  Subsequent shifts in
the compesition of physieal eapital toward, for example, relatively
more of th. kinds of eapital the production of which required (in the
buase yvear) large propertions of skilled workers will be reflected in
a rise in the measured “quantity of capital,” other things aside. This
is consistent with the interpretation that the quantity of capital has
risen in terins of the consumption that would have been forgone to
prosduece it inthe base year.

Base-year money-cost valuation of physical eapital deviates system-
atically from a base-year real-cost measure in terms of labor time
and waiting. I shall avoid interminable complexities by consider-
ing only labor time for physical capital. To start with, the base-
year cost valuations count a man-hour of expensive labor as more
than a man-hour of cheap labor. If the composition of capital re-
mained wnchanged, estimated rates of capital fermation would be
the same (so far as the labor element is concerned) as the rates of
inerease in labor time that would have been required to produce it in

® Edward F. Denison. Theoretical Aspectn of Quality Change, Capital Consumptlon,
and Net (‘spital Formatlon.* In Conference on Rerearch in Income and Wealth, Prodlems
of Capital Formation, ¢'ancepte, Measurement, and Controlling Factors, Studies in Income
and Wenlth. vol, 19. Natlunal Bureny of Eeonomic Reneareh, Princeton, N.J., Princeton
Cotversity "ress, 1957, p. 222.  8ee also Dentson’s dircusslon of employment versus man-
hour sefien an real-cont measufes and as “effective labor input' mesauren in hin “Measure.
ment of Lahor Inpat.” pages 347 572 in Output, Input and Preduclivity Measurement,
Studies ia Income and Wealth, vol. 23, Princeton University Press, 1961,
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the buse year. Howsver, n shift to kinds of eapitul reguiring more
expensive Lthor and away from those requiring cheaper Inbor (at
bases vear rates) would lead to a mensured inerease in eapital with-
ont any change in the total undifferentinted man-hours that would
have beet needed to produce it in the base year.

Similap con<iderations apply to the cost measures of educational
enpital,  However, they niay come fairly close to base-year Tabor-
timne teal-cost measures because the estimates of actual consumption
forgone for the various =chooling levels are carrelated wth real costs
in terms of libor time, 1t is the opportunity-cost component that
accomnts for this, A change in the compaosition of aggregate school
vears thut inereases the proportion of college years in the total will
raise agereeate opportunity costs (and hence measured eapital) for
a given total of school years becanse these costs are higher for col-
lege thau for lower levels of sehooling. But if student tinie is regarded
as work, 1t is clear that a college year (at least in the United States)
entails more divect *labor” than an elementary-sehool year.

Unlesss intere~t rates are built into the cost estimates, real costs
of waiting are of course underestimated for the higher levels of edu-
cation relative to the lower.  This means that a shift to a larger
proportion of college years in the aggregate of schooling will under-
estimate the incrense in human capiwl in base-period real costs of
waiting"

E. APPROXIMATIONS TO CURRENT REAL COSTS

As Denison has pointed out, his measure of capital is not equiva-
lent 1o n current real-cost measure either in consumption forgone or
in terms of labor and zavings. This applies to Imse-year cost meas-
urenient of human-eapital formation as well.  To attempt measure-
ment of ecither physical or human-capital formation in terms of
enrrent consumption forgone would make nonsense of productivity
amalysis by huilding increases in national levels of living into the
capital measunes,  This is strikingly obvious if one looks at Ameri-
catt collegre students” consmmption forgone in the 1930 versus that
taking place today. It is appropriate to look at current econsump-
tion forzone in the context of current deci<ions concerning allocation
of resources to education, but such a concept has no place in measure-
ments of changes over time in the quantity of capital.

If we view peal costs in terms of labor time and waiting, it is
equally clear that the eost< of capital formation being considered are
not equivalent to current real-cost measures. The deviation from
current real costs in the ease of physical capital will be of consider-

" Thin problem 1s discassed o the sectlon on tabor fofee participation and withdrawals.
tnter in this chapter.
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able maggtude i advaneing technology (brondly detined) permits
output of the ~sane eapital good today w a real cost in lnbor and
saving sigiuticant Iy less than i some lase vear,  Again, similar devia-
tions from cnrrent real cost measures are involved in the case of
hunea eapital, but they are of lesser meaaenitude,

Base year woney cont valuations of haven and physical enpital
ave alibe meexclndine from changes : quantiny™ two types of quality
changes: changes in the eflivieney of the resources (or of their organi-
aationy involved in producine tae capital and changes in productivity
per measneed it of capital formed. Fhe faet that veal labor and
waiting cosis of formuoee physieal enpital have declined more rapidly
tian real cost< of forning human eapital has some interesting impli-
cations for interpretation of empirieal observations concerning growth
rates in physieal versus human eapital. The ratio of human-capital
growth vates to physical-eapital growth rates measnred in current
real cost mnits would evidently be wreater than that indicated by
messureinent in biase year money cost-,

HI1. Some Special Considerations in Cost-Based Measure-
ment of Human-Capital Formation

Most extimates of gross (and net) physical-capital formation arve
convenient compromises with bookkeeping practices. As such they
start with values in current dollars, Various devices for deflating
these figires to w constant dollae base have been used.  Towever, the
diversity of physical eapital (even when only plant and equipment
are considered) and the rapid changes in its composition pose prob-
letiz of far wreater magmitude than are involved in eost measures
of the edneational component of human capital. There is no under-
Iving basis for identifying units of physical eapital comparable to
<hool-year equivalent="* nor can a few major components analogous
to level< of <chooling be as readily identitied,

O the othier hand, eost measures of gross human-capital formation
run into specinl difliculties,  The mast important set of problems is
i the sorting out of investiuent in hunmn producer capital versus
imediate consnmption and, more important, investment in human
consumer capital.  This is awkward cnoungh even when attention is
coneentrated on the educational eomponent only, but it is much more
serious when a broader definition of Luman eapital is considered.
A sveond set of proldems iz the estimation of opportunity costs of

B lhe o et of 1 sehasl sear equivalent o o measuee adiusted to & constant number
of dave in attend -ure wag elaborated by Clarenre 1 Las: 1n bhis The Lathor Force {'nder
Changing Incvme snd Pmployment. Princeten, N, Princeton Universlty Press, 1058,
Setinltz st the Loeng methoal of es*iuating schaol year egaivalents.
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tident tine : only one of the-e problems, the treatment of unemploy-
ment, Wil b diseussed here, Finally, sonie interesting considerations
arrse in exataining the gquestion of whether to count as part of human.
eapital formation the costs of schooling persons whe leave school after
only a few years,

THE CONSUMPTION-INVESTMENT COMPLEX

Cotmenting on the inadequacy of conventional definitions of invest -
ment in national income and produetivity studies, Abramovitz re
ferred to an uiederlying “more fundamental coneept which is broader:
ratelv, any 1u o of resonrees which helps increase our output in future
perind<." ' In this broad view there is relatively little human con.
<umption that iz not in some degree also investment in either human
capits! formation or its maintenance. The problem of cost allocation
between cotsmmption and investment then becomes in part a typical
joint pradact ease that poses the question of how overliead costs should
be alloeated among the products,  The chief difference is that econo-
mists disew-zing the distinetion between investment and consumption
with respect to the human factor often turn to consideration of the
motivations of the spender.  For theoretical analysis of individual
deci<ion-making and preference functions, this is clearly appropriate.
However, when the problem is one of mensuring the growth and com-
pozition of produetive resourees (in this ease specifically of the human
resouree), the motivations behind resource formation are not the
primary consideration,

Counting all base-year costs of education per school-year equivalent
as “investment™ in human producer capital amounts to treating all
consumption produets of this measured education, other than invest-
ment in human labor, as “zet 2-cost” byproducts. But these zero-cost
consumption returns are omitted from the national-income accounts
also. For some purposes simply omitting the cost of educating all
men and women not in the lnbor force is a possible compromise,

Training man's mind aside, the ensts of forming human capital are
primarily these involved in building his physical condition, But
many of the outlays that have this effect are also consumer priorities
of the first order, and with minor exceptions any assessment of rates
of return on such outlays viawed as investments in producer capital is
meaningless unless the men are slaves. The usual solution in studies
of produetivity has been simply to count men (or, more frequently,
man-hours).  For time-series analysis this has the same result as if
we were to assign any fixed dollar value, however estimated. to a man
(or a wan-hour), and it earries the implication that a “man® is the

S ———
¥ Reavurce and Output Trende (n the United States Rinee 1870, New Tork, National
Bureau of REconomic Research, Uccastonal Paper 52, 1958. p. 12,



HIGHER EDUCATION A% AN INVESTMENT IN PEOPLE 81

sute physically from one generation to the next. Al intergeneration
changes an physical health are ignored and thus thrown into the
“qualitative” reziduals,

Conceprually it may be helpful to view the physieal formation and
maintenance of human eapital as composed of two parts. The first
13 some mininmn necessary for survival of a given number of potential
labor- force members (taking into account mortality rates and allocat-
ing total costs among survivors).  The simple count of numbers of
men way then be interpreted as the equivalent of assessing this sur-
vival minimum at a real cost that is constant through time. The
second component changes over time with improved nutrition, medical
serviees, amd so forth,  In regarding ontlays that improve health as
totally consumption, an important change in human capital is ignored.
Un the other hand, to handle them all as investmient outlays on pro-
ducer eapital with zero-cost consumption by produets (even if only
members of the labor foree ure included) is to throw a laryge part of
cot=nmer gains into the factor-cost measures, and so to eliminate
factor-productivity increases virtually by definition,  No. cost-based
measure of this component seems feasible at present—uot merely
because of the ditliculty of measuring costs but also because of the
immedinte consumption and the consuner-capital elements involved.

If vates of change in health components of human capital are closely
corvelated with chinges in the cost measures of hunun-capital forma-
tion through education, the relations between the lutter and growth
in the national income will incorporate etfeets of better health as well
ns of education per se, whatever the cuusal interpretations, If not,
proxy varinbles for changes in health might be plugged into the
time-series models. A vavishle that immediately suggests itself is
adult-morbidity rates, justitied on the assumption that changes in
these rates provide a good index to the physical capacities of sur-
vivors in the labor force, But however elosely such an index v:ay
be associated with changes in men'’s physical enpueity for production,
there is no justifieation for interpreting it as an index of hunan-capi-
tal formation in cost terms, 1t is more consistent. coneeg.2ally with
an efficiency-cquivalence approach to measurenient of lr-aan-capital
formation.

THE TREATMENT OF UNEMPLOYMENT IN ESTIMATES
OF OPPORTUNITY COSTS

Taking the approach of traditional marginal analysis combined with
probability theory, the opportunity-cost component of educational
costs at a given time has been measured by an estimate of the wage
income the student would earn if he were to get a job, reduced by
the proportion of the population of his age (ideally also of equal
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prior trmningg who ave unemployed.  As an approxination to a meas:
ure of opportunity cost from the point of view of the average indi-
vidual, that is, of private opportunity eost, this is prolably the best
way of handling the problem,  When unemployment is widespread
and elironie, it might be argued that social as distinet. from private
marginial opportunity costs are z2ero in the short tertn so long as the
number of jobs available is not alterad by the number of young peo-
pla in the lubor market, but this argument would apply equally to
all mnemployed resonrees, phy<ieal as well as lnman, sud it exeludes
consideration of alternatives such as publie works,  Sueh validity,
if any, s may attach to it is inany ease limited to shovt-term mar-
ginal vnhnations, wherens we ave interested in long-tevm averages and
aegeregeates, When long term aguregmate human-eapital fornation is
the focns, social opportunity costs are not zero even with chronie un-
craplovient, amd the traditional approach mentioned above is probably
the le<t alternative as a measire of socinl as well as private costs.

Unfortunately, this pragmutic solntion i3 still ambigmons.  The rate
of unewployment varies from yenr to year, hut to build these varia-
tions into cost estinates according to the vears in which each age
vohort was t=nined wonld distort measures of changes in hmman capi-
tal ax n resonree available to the economy,  Selection of a base year
ar at least an unemployment rate that may be regnrded a8 in some sense
“normal™ i :he only possible solution- -even though definition of what
i normal i< inevitably somewhat arbiteary, The higher the unem-
plovment rate regarded a3 normal, the lower the estimated oppor-
tunity cost feaction of total educational costs,

EDUCATIONAL CAPITAL AND THE “UNDEREDUCATED”

Although the educational component in human-capiinl formation is
the one most amenable to measnrement, an awkward problem arises
i connection with the semiliterates who leave sehool after a few years
only. This becomes most visible when adjustments for eapital con-
sumption are attempted as part of the task of measuring the eduea-
tional component in net hunan-eapital formation.  For that purpose
it is neces<iry to identify the lifetime patterns of incomes attributable
to edueation as distinet from the total enrnings of the average man
in each edueationnl entegory,  But the “undereducated” pose issues
that are basie ta the logic of treating edueation as human-capital
formation in the firet place,

For those who continne in schonl, contributions of schooling to gross
human-eapital formation elearly begin with the first years, which lny
the foundations for what comes later: obviously costs of these early
vears should be included in the cost valnations, However, evidence
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coneerning Lipses into illreraey strongly suggest that 2 ov 3 years of
sehooling i~ almo-t total waste when schooling is not continued,

Bovaghe e argued that costs of schooling of men who have left
seluml before, cay, the third or fourth grade are part of the costs of
edueating those who continne, aud shonld thus in effect be allocated
teo the Bntier. However, as sehool vears por man rise, the aggregate of
vears endodied inomen with less than 3 or 4 years of schooling grows
sialler ared ~netller: thus the edueational costs of the underedueated
to beallocated to thewe who continme in school become a simaller und
smaller tisenre both absolutely and relative to the aguregmte,  Since,
in mdedition, a viving proportion of wlatively well-eduented men tends
to have the indiveer effect of raising the absolute produetivity level
of the <hrinking minority of the underaduented (of any given ability
level), the perverse performance of this element in costs is all the
more awheard,

This siegrest< that a reasonable alternative in a society in which only
a small minority stop before 3 or 4 years of schooling would be to re-
sard onrhon s o their sechooling as ananlogons to lnying the foundations
of 2 builling and goinge no further, The bailding remains unfinished
andd expenditures on the foundation add nothing to the available capi-
tal stock of the cociety, However, this is an extreme position, A
more texaonzhle <olution wight e to weight these years for the under-
eduented ar come fraction of theireosr-,

IV. Net Human-Capital Formation

ne of the hnottiest problems in all physical-capital measurement
i3 that of adjustive for eapital consmantion to arrive at net eapital-
formation measares  the net effeet< of appreciation, depreciation, and
obsaleseenee, Fortuuately, it is mach easier to muke rensonable esti-
mates of the time flow of viells and henee of capital consumption and
net capital formation in the cace of human than of physieal capital.
Theugh x durable capital good, hnman enpital is continuously for hire
and its “rent™ is continnally given a value in the market. Physical
eapital in the form of plant and equipanent is not so regularly either
rented or <obl after its initial purela-e by the nser,

Conceptually the analogies hetween human and physieal capital are
clear enough, It there are some signifieant differences in the relative
importance and the lehavior of the various elements determining the
distribution of returps throngh time.  An important element in the
cnso of humian eapitnl i< mortality or withdrawal from the lahor force
due to illnesz, necident, or otler canses before normal depreciation
or even ob<olescence has taken its toll,  Analogons losses to physical
capital throwgeh aecidental damage, such as fire, nre of mueh less imi-
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pratatve, Appreciation with experience appears to be an important
element in the time faw of yields from anits of human eapital, but
after a very short breaking in period, appavciation of physieal eapital
is rare  as the fregquent texthook citations of old wine atte:t, Human
capital, like physical, suffors from deprecintion, though if human
capital is not worked too hard, it< ate of depreciation is more licely
to be retardud with wse than speeded ap. Finally, human capital,
like physieal, sutfers from obsoleseenee, and the more dynamie the
ceonvany, the higher the rates of disoleceence, Yot here agnin thee
is & signiticant differenee,  Human producer enpital, and even the
educational component of that eapital, is less specialized than most
physieal prodiver eapizal. - As a vesulty obsolescence does not sweep
away the vield of & unit of human eapital or even of the educational
component of sueh a unit to the degree to which this oceurs- with
physical eapital,  For practical purpo-es of measurement it is con-
venient, and in the ease of human eapital feasible, to ignore con-
sideration of ohsolescenee as di<tinet from deprecintion, treating them
jotly,

Treatment of appreciation of human eapital ealls for special com-
ment.'s Over the years between completion of formal schooling and
attainment of maximal annual earning capacity, there is, of course,
“cdueation”™ in that continned lenrning is involved. The increases in
produetive eapaeity over these years could be viewed either as further
human-capital formation or as entirely annlogous to depreciation
(that is, simply a5 an aspect of the time flow of returns inherent in
the nature of the original capital when it is put to use). To the extent
to which a reduetion of earnings in the earlier years is a condition of
acquiring the eapacity to enrn more later, an opportunity cost is
involved: the observed sequential incrense in earnings is then, in part
at least, n reflection of continuing eapital formation measured in cost
terms.  Uniler these ciremmstances even informal on-the-job training
is thus eapital formation. However, much of the observed increase
in enrnings with age entails no additional costs of any kind, Thus,
while treatment of rising annual ewrnings as apprecintion proper
ruther than as additional capital formation is not an ideal solution,
neither is it an entirely unrensonable pragmatie simplifieation,

Given this simplitication, the hasic logie involved in using data on
the lifetime patterns of yields as a basis for estinmting capital con-
sumption is alzo simple, even though nctual measurement becones

8 Fop some valuable sldelighte on this problem, see the esecellent scudy of “Investment
to Human Capltal and Personal Ineotne Distribution,” by Jacob Mincer, in the Journal of
Political 'eonumy, 60 : 281-302, Suguat' 1058, A brlef analysis of opportunity costs
Invulved 1o apprenticeship trolaing s lacluded in Paul G. Keat, Long-Run Cbanges io

Occupativaal Wage Strurtnre, 190-1950, Journal of Folitical Ecomomy, 48 :084-800,
Decomter 1040,
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vomplicated.  What is required is an allocation of the original value
thowever measured) of a unit of eapital throngh time in aecordunce
with the proportion of its lifetime productivity that has been used up.
Upun fetivelent the entire original value, neither more nor less, is
uaccounted for. But this raises two types of questions: What assump-
tions e involved in using age-income data as measures of lifetime
real praductivity patterns per ~urviving member of the lubor forve,
and what is the appropriate way to deal with changing labor-force
participation rates and withdrawals from the labor force §

AGE-INCOME DATAr AS MEASURES OF LIFE-PRODUCTIV-
ITY CYCLES FOR LABOR-FORCE SURVIVORS

Two basic assumptions are involved in the use of age-income data
as ueases of real life-productivity eyeles among survivors in the
abor force. Fiest i< the assumption that within each education
categery cor other categorization of the population) the ratios be-
EVeen ineanes ar any two ages represents a stable historieal lifo eyele
that is repeated with each sucvessive age cohort.  The absolute level
is irvelevant; it is only the distribution through time with which we
are voncerned. Second s the assumption that the age distribution
of private earned incomes is proportional to that of socinl returns.

At fir-t <ight the assumption that distribution of earned incomes in
any single year will apply longitudinally to successive age eoliorts in
a given edneational entegory seetns to be quite untenable. The diffi-
enlty is not merely that during a man's lifetiine changes in the eco-
nowe stracture may shift the relative market advantages of the
varions uge-ednention groups: it is also that changes in rates of un-
employment through time hit suceessive age coliorts at ditferent poiuts
i their life eycles.  This can have effects of considerable magnitude
on the time pattern of income per member of the labor foree in one
age cohort as compared with another.  However, it ean reasonably
be nrgued that alloeations through time for consumption of hwinan
tas of physical) eapital shonld not be sensitive to short-term fluctua-
tions in employment--that these have virtually nothing to do with
the “umount™ of the eapital stack or net capital formation in any
meaningful sensc. If this argument is accepted, then the relevant
estimates of lifetime flows will take acvount of average rates of un-
employment for each age-edueation entegory, but will ignore fluctua-
tions in these rates.  Average or “normal™ unemployment rates are
importunt in thiz context only as they have a diffevent. incidence for
ditfferent age groups within any one educational category. The in-
come averages used to build up the appropriate time flows are then
uverages for the entire lubor force within each age-education group
after adjustients for “normal™ rates of unemployment.
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For the purpose of allocating capital consumption through time,
diserepancies between prvate incotes and real productivity from &
social pot of view are wrelevun provided these diserepaneies are of
the same velative magnnude at each age within each education cate-
gory : differences in the mtios of social to private returns between
education catezories at any given age will have no effect on the
vapital.entsmnption extimates. .\ priovi, age constaney of these ratios
13 probably 4 better approsimation to the true picture for the average
meotue ~treats in the pre-secondary -edueation eategories than is any
alternative assumption,  However, some systematic distortions seem
likely in the higher education categories, ‘The observed incomes of
men in the middleage bruckets are probubly too low relative to
vounger amd obder men.  Two factors are involved, Firsty in a
dynamic soviety each new coliort of mien with a given number of years
of schooling enters the labor forve better equipped in knowledge and
know-how than its predecessor.  An extreme illustration is provided
by recent changes in engineering, This means that the younger men
earn (and produce) more than their predecessors did at the same age.
The re-ult i~ a tlattening of the age-incote curve, which rises less than
1t woukl with the appreciation of productivity with experience in any
<ingle age voliort, Today's young men will in turn gain through
experience el receive higher incomes in their middle years than they
receive now (or than men now age 40 receive), but they may be fol-
lowed by new coliort that is still jaore productive.  This is an
inverse way of Jooking at the ohsolescence process, Second, the age-
incotne curve i« probably tlattened agmin at the upper age levels rela-
tive to a tete productivity carve, for status and seniority ruies snain-
tain income of older wen even when their veal productivity is falling.'®
However, this distortion is partially neutralized because the middle-
age cohort is niore productive age for nge than the older one.

A WAY OF HANDLING LABOR-FORCE PARTICIPATION
AND WITHDRAWALS

A true life pattern of yields to any given kind of human capital,
let us say for the moment male secondary-school graduates, must
adjust average productivity perr member of the labor force at each age
to take necount of the proportion of men who have dropped out,
whether temporavily or permanently. The neasure wanted at each
age is earned income per initial memlber of the age cohort, not average
income per active survivor. Initial members wonld be counted as the

¥ The fact that older men have greater dittficulty in finding Jols when they bave become
utiemploret brings about a fallure to dtiilze thelr productive potentials. This reduces
the average lucome per labor-force membwt In the upprr uge brackets. However, it does
uot affect the relatinn between actual productive contributions of older men (real outpute)
and thely privately mllu_'c earned incomen,
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number at tho age at which the level of education involved is normally
completed.  Adjustments for labor-force participation may there-
fore be greater at the earliest ages than a little later; strictly speak-
ing, it is not just “survivorship™ that is involved.

A simple adjustient has been applied to olnain estimates of average
incomes per intinl member, using U.S, data for males and taking
1950 us the base year in distribution of lifetime yiolds (including
“norwal” unemployment rates by age-education categories). The
first figure needed was a survival mte based on mortality tables—a
standard demographic measure of the number of men at each later age
surviving per thousand completing a given amount of schooling.
Then for - ~ch age-education category the rate of labur-force partici-
pation was computed. The product of these two rtes yields a “labor-
force survival rutio.” Multiplying observed average earned incomes
per member of the labor forve in a given age-education category by
the appropriate labor-force survival ratio gives averuge income per
initinl wember of the age cohort involved, here termed income “per
entrant.”  This provides the basis for proceeding to estimates of net
human-capital formation.

LIFETIME YIELDS AND NET CAPITAL FORMATION IN
BASE-PERIOD INCOME UNITS

With acceptance of the cross-section age-earnings data as the hest
availuble mensures of lifetime real productivity patterns, the method
of estimating lifetime yicllds suggested by the preceding discussion
may be summarized briefly:

1. Base-year earnings per member of the labor force are compnted
for each age-education category, allowing for a *normal” rate of un-
employment for this category.

2, These earnings are adjusted downward by applying Inbor-force
survival ratios to obtain Imse-year incomes pet-entrant.

3. Earnings per entrant for each age are added (each year being
given a weight of 1) to get total lifetime yields for each education

%'Fhin I8 the polut at which the production of the new unit of baman capital s com-
pleted.  Analyie of Putes of Peturn to cducational investments properly take age 14 (for
the 'nited Staten) as the starting point for all education groups, hit cur prodblem fs a
different one.  The bigival procedute I to focun either on the polnt at which the capital is
oompdeted of on that at wiileh the Orst Investinent occurs.  Taking the former view, In &
human-capital meaniiee based on lifetime earnings there should be no dlvcounting for years
privk to the point at which the new capital {9 complete, even If sulmequent yields are
dimounted, On the othep hand. when cost valuations of the educational component are
used, relinement of the estimuten to take Intefest into account Would requlve ullowances
for intereat on each cuecensive Inventment from first geade on for the period required to
complete each level of achooling. Alternatively, a puristic view of real costs of walting
would requive catryiug lut~rent charges up to the dates of feceipt of fncomes. Analo-
goualy. & paristie treatment of discountiag in a yield-hased mensure would include children
who were still belew working sge as atready rtitvalying some enpital (porltive or negative),
‘This would approach the capital ronevpt in Iibiin aud Lotka (cited in footnote 2),

FIGVWGAY heus L33d
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categgory. (A refinement of this would first discount each income
per entrant back to the normal completion age for the edueational
category imvalved. ) These sums are the measure of the capital value
per inttial toember of each education group in base-peviod lifetime
income units without disconnting,

It is then a very simple suatter to estimate capital consumption, net
capital stock, and net eapital formation in base-year carned-income
units, .\ vear's aggregate eapital consumption for each age-educa-
tion category is simply base-period income per entrant, multiplied by
the numbier of entrants in that eategory, Summing . hese figures gives
the year's aggregnte human-capital consumption, Net eapital stock
embunlicel in an average individual in any given age-education cate-
gory is the buse-period lifetime yield for that category minus its cumu-
lited capital eonsumption.  Multiplying this tigure by the number of
such imbividuals in the lnbor foree and summing the results for all age-
education eategories gives a measure of net eapital stock,  Compar-
ing this tutal with the total for any otler yomr gives a measure of
net huwnman eapital formation during the interval,

CAPITAL CONSUMPTION AND NET CAPITAL FORMA-
TION AT BASE-PERIOD COSTS

Some miner modifications of this procedure are needed to arrive at
estimates of net human-eapital formation at base-period costs, First
of all, eost valuations as diseussed here apply only to the educational
component of human eapital.  This mezns that earned incomes per
entrant among men with no education must be subtracted from the
earned incomes per entrant initinlly ~omputed. Summing these net
or incremental incomes per entrant gives the appropriate lifetime in-
come for each educational eategory.

However, even if the base yenr is the same, this measure is not
dircetly comparable with the cost valuation of new capital. An inter-
mediate step is therefore required hefore eapital consumption can be
estimated, The percentage of lifetime earnings aceru’ng in each year
of age is computed, and these percentages are then applied to the cost
valuations of new capitul per man in the education category. This
gives the figure for capital consumption per member of the labor force

1 Hop funtnote 16. Another alternative might be eannidered mont approapriate whea
human capital Is measured tu bave-year Nfetimedncome unite. Remaining futuee Incomes
“per enteant” could be discounted to the “prosent® hefore summation to get the entimate
of net eapteal stock  Net capltal formatlon over & Sear In then “peencnt” value an of the
end of the year, minus “prenent™ calve as of the beginning of the year. The greater tank
of computution aside, this svproach baa the dbamdeantage that the sum of eapltal con-
aumtiva estlinates uvver a lifetime will not enual the original value of The gew capital,
Though summation of the suctessive enpital eonsumption estimaten for a onit of capital
would give s lifetime taral amaller thao the sgsregate of ondisounted gieids. It wuold
excved the value of uriginal capital computed by discouvnting incomen buck to the year of

compietivn of schuoiing,
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in ench age-education category.  From this peint on, the procedure
is identival with that described for estimating uet capital formation
in base-period income units,

V. Effective Current Stock

Studies of productivity change as evidenced by relations between
aggregate factor inputs and gross or net national product have used
estimates of physical-capital stock not becauso any of these is the
conceptually correct measure but becanse nothing comparable to what
has been termed “etfective current stock™ is available for physical capi-
tal; Solow explicitly recognized this problem (se tnote 3). In
dealing with human eapital we are more fortunate, .marily because
thero is a better basis on which to assess lifetim.. distributions of
yickds, “Effective current stock™ measures the relevant potential cur-
rent inputs of human capital much more directly than other capital
concepts,

Fstimates of the rates of gross and net capital formation and of
changes in effective current stock will ditfer to an extent depending
upon the degree of contrast among educat’mml categories in age-
income patterns and the magnitude of changes in educational attain-
nients from one age cohort to the next. Changes in age composition
of the population will also affect the results, Choice of “effective
current” stock rather than some other measure of human capital is
therefore rtupirically important as well as conceptually sonnd in at-
tempts to compare year-to-year changes in human-factor inputs and
their relation to national product. For this purpose either a cost or
a yicld base-year measure ean be used, but these variunts do not
measure quite the same thing: the differences between them are anal-
ogous to those already discussed in comparing base-year income and
cost weightings of gross capital estimates,

Schultz nsed a “stock carried™ estimate of the educational com-
ponent of humian eapital that might be regarded as a first approxima-
tion to a measure of “effective current stock at base-period cost.”
“Stock earried” equals eapital formation at buse-period cost over the
past lifespan of the present labor force, minus whatever was iuvested
during this period in people who have died or have left the labor
force for other reasons, The time pattern of :ields from a unit of
human eapital is ignored. Using this measure as an approximation
to effective current stock assumes that edusation embodied in human
capital has a yickl flow that starts out at a level that is maintained
unchanged until the capital suddenly and cumpletely disappears.’®

®As an approtimation to & measure of net human-capital formation tn a growing
population. this andsrentimaten raten of capital consumption, since aging of men otill o
the labor fores tn ignored. It amounts to making the obvinusly untenable assumption that
total remaluolng fature Mifetime eatnings (whether or not discounted) are the same for all
ages.
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It i a conguarntively simple matter to convert such a measure
into “eifective current stoek™ in base period cost units by the use of
age invame datn sueh as were employed in arriving at net educa-
tiotn] eagoral forraeation e<stimates,  However, the prm'eclllre would
e diferent,  No adjustinent by “labor- force survival ratios” is re-
gquret, The ineremental income avernge wanted for each age-edu-
Cation categery is just average income per member of the lubor force,
minns the corresponding average for the unedueated, or underedu-
cated, grenp that s excluded from the edueational component of
hunian capital, The procedure is then as follows: (1) A simple
imereinental merage annual incote is computed for each education
vategory, giving each vear of age equal weight; (2) ratios of incomes
at eineh age to the average for all ages within ench education ecate-
gory are eompnted: (3) the base-perind cost value of a new unit of
ltaan eajatal for the elucation category juvolved is multiplied by
the invotne patio for ench age, giving a set of fizures for effective
cwrrent stk per man; (4) effective current stock per man in each
ngre wheation eategory is multiplicd by the number of men in that
catezrory in the lnbor foree: (5) the estimates obtnined in (4) are
stipned to give agmeste effective current stock at base-year costs.

A similar provedure gives effective earrent stock of the educational
component in base-year earned-income terms, The only difference
is that the base-period value of a new unit of humnn capital is its
estimated base year lifetime income.  Estimation of effective current
stk of the total of human capital. not merely its educational com-
ponent, is ximilar: but the average earned incomes used include the
incotues of the uneducated or undereducated, and the investment in
the lalior foree helow the edueation cutotf point is valued and in-
eluded in the ageregate, It should be noted that this last measure
is one way of adjnsting a total labor-force count to take into con-
stderation both it age and its edueationnl composit ion.

Ideally, to convert an “eflective current stock available” series
into an “effective current stock utitized” series requires adjustment of
the lubor-furce multipliers in step (4) for changes in unemployment
rates, Thiz woulld be done for ench year by multiplying the number of
persons in ench nge-education category in the current labor force by
the appropriate ratio of current to “normal” rate of unemployment.
However, memployment rates by age and education are rarely avail-
able year by year. A cruder adjustient, hut one that would give a
gl approximation, nses the ratio of the current rate of unemploy-
ment reardless of age and education to the corresponding normal
rate, The ngurogate effective current stock estimates for all educa-
tion and age eategories together is then multiplied by this ratio to get
current human-capital inputs.
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V1. Conclusions

Having argined for the fensibility of human-capital measurement
and suggested several types of measures, 1 must offer a word of
warhing.  No mensure, not even an unattainably “pecfect™ one, can
solve the problem of determining the contributions of education to
ccononiie growth,  The difliculty hiere i in the very mature of the
question posed, and it applies squally to attempts to asess the role
of uny single factor,  An entire /eatalt is involved, and Lience analy-
sis m terms of a nmltiple-factor matrix is needed.  In such an
annlysis the role of any single fuctor emerges for what it is- a
conditioned role dependent on the movenient of other faetors,  More-
over, estimates of its importanes will depend npon whicls other factors
have been included in the matrix.  Each method of dealing with the
mensurement of education’s contribution to economie growth has its
own defeets,  Time-series analy«is in terms of aggregates has been
the usual approach in assessing the vole of physical eapital, man-
lours of Iabor, un:d the eatehall thinl factor, 7. Introduction of
hunmn-capital formation wries (or more specitieally the edueational
component of humag capital) into snch an analysis is one possibility.
This has the wivantage that secial returns not peflected in private-
income ditferentials associated wich schooling differentials may be
captured; but interpretation runs into serions problems of circulur
catsition beeaiae growth in edueation reflects growth in national
income as well us atfecting it.  Schinliz’s appronch, which applies
rates of return on incremental investients in education to cost esti-
mates of the edueational stock, nvoids this circle,  However, it Tins
into trouble hecanse of the difliilties of distinguishing edueational
fuctors frow other factors wssocinted with education that affect in-
come ditferentinls, because of divergence of socinl from private re-
turns, becwse nonedueational ehianges in steaetural relationships that
are a part of growth are igmored, and because “fullucies of sunun-
tion™ are involvel.  The best we ean do is to use several approaches
nd compare the resultz,  In dealing with this problem, economi=ts
would be well adviswl to keep continually in mind Skevmun's strie-
tures concerning eausat ion, fallacies of sumiation, and the importance
of sArnctural shifts. These roflections suggest fonur nest stops,

Firet, wo need further experiments with the measnrenient of human
capital in its various aspeet<, andd the sensitivity of these mensures
to some of the assumptions that have to be made in adapting em-
pivical duta,  Such exploration may contribute not only to hetter
measurement but also to conceptual clarifiention,

Seecnd, aggregative analyses of factors in the growtk of national
income in various countries should be elslorated by introduction of
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human capital formation seriex,  Where the data permit, effective
curretit stock measures should be used, Bt even in these enses other
mensures shoubd be tried also, in particnlar these for which data are
most commonly available, so that direet international comparisons
are posschle, "This means norongh cost-based measure of the eduea-
tional component of human eapital, perhaps at first esentially
Selialt2's stoek eartied™ mea-nre, in some eases estimating years of
sehooling etlualied in the adult population by projections of earlier
data on enrolbinents, adin<ted for mortality and wigration,

hied, aggresative analyvsis using lagaed varinbles is needed—if
possible tn enmbination with geographic and international eompari-
~ons, For example, changes in outlays on edueation of youth may
b congiind with lagged changes in incomes as part of a multiple-
factor matrix “explaining” income change,  Then, as a cheek on the
problem of two.way eansation, changes in edueational outlhys may
be taken ns the dependent varinble and lageed after changes in in-
comes, Sach an analysis involves comparisons of gross human-
capital formation, not eapital stock (by any definition), with income,
It woull go further than anything yet attempted toward the type
of “causnl” analysis on which Akermuan has laid so much stress,

A fewrth tusk is to break human-eapital data into several series for
types or levels of edueation, to explore the interrelntions among these,
and, tnally, the nature of the educationa] “mix™ in relation to other
factors nsaoviated with economie growth,  Though dita are limited,
they are suflicient in a number of conntries to mnke breankdowns of
this kind in stock-earried estimates evetn when estimntes of effective
current stack nve not possible,  International comparisons of the paths
of the various components of the ageregmte stock of adueation em-
bodied in the population and their relation to economie structure and
growth should at the least open up rome fresh insights into important
bt elusive problems,



CHAPTER 7

Rise in the Capital Stock Represented by Edu-
cation in the United States, 1900-57

Theodore W. SchAulls®

NVESTMENT in human capital is a distinctive and important
feature of the economy.? Peaple invest in themselves, and these
investments have becone large, and knowledge about the human capital
that is thus formed is fundamental to an understanding of economic
growth. .\ major source of this human capital is education.

To look upon education as an activity that develops human capi-
tal is not to disparage its cultural purposes?® but among its other
contributions are knowledge and skills that are useful in economic
endenvor,  Keonomie progress is greatly dependent upon these con-
tributions,  Surely the most universal limiting factor in achieving
economic growth is ignorance.  For attaining an optimum rate of
such growth, investment in skills and knowledge is essentiul?®

Education has various measurable dimensions, which differ depend-
ing upon the purpose of the measurement.  School attendance is one
such; others are the years of schiooling completed and the number
of students finishing elementary school, high school, and college.
The real cost entering into education is still another way of measur-
ing edducation.* It is indeed weaningful to treat education as some-
thing that is measurable.

Economists make much of the distinction between flows and stocks.
Investment is a flow; plants and equipment are stocks. Land is a

*hiepartment of Beonomics, U'niversity of Chicago. This chapter was haned on Professor
Rebnitz's sauay, “Elucation and Economie tGrowth,” 1n the Natlonal Botdety for the Study
of Education doth Yearbuok, Neluon . Henry, ed., part 2. Surial Porces Infiuencing
Ameriran FEdwralion, 1861, Ualverddty of Chicure DPresg, 1101,

! Thewdore W. Schults, lavestment in Human Capital. American Econemic Review, 51 ¢
1-17, March 1001,

U1t in necennary to gnderseore this paint because of the widespread apprehensions that
arlse whenever sconamic analyuls is heougbt to bear on education. I Bave gone to much
trouhle to take acrount of these apprehenaiona, as may be sren In WY “Investinent i
Man: an Heonomist's View,” forial Service Keview, 38 : 100-117, June 1939 ; and also In
Wore pecent (mprPs peferred to herein,

s ftranke florvat. The Optimum Rate of Invertment. Economiéo Journal, London, 63
247 763, December 1038,

$ Themdare W. Sclhivlts.  Capital Formation by Education. Jesrwnel of Political Reonomy,
€8: 571 -083, December 1960.
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b e preelnctove werviee that it renders s a flow, and =0 1< rent.
Tiw wizes oo itwn, utied eapabilities of the labor foree represent
4 tock s the work that 15 done in an hour or a week is, on the other
Teved, o, el <o e weeses andd <alaries,  Inputs, whether they
ave the peeults of the efforts of man or the contributions made by
mater ] things, are all flow concepts. The natural endowment
(lund ; reproducible physieal eapital (plant, equipmient, and inven-
tariesy gl the libor foree (workers) are all stock coneepts,

The connections between additions to the stock of eapital as a
store of wealtn and the corresponding additions to output capacity
ave very inieoate®  Things that ditfer only with respeet to durabil-
ity may represent ditferent stocks of value, although their annual
output eapacity is the same.  Consider two engineers who are equally
eapable and who do the same amount of engineering work during a
partienlar year, Their respective contributions as engineers during
that vear ane the saine, although the two may be very different when
Viewed as astoek of engineering capabilities beenuse one of them may
Lee a1 vontee man just starting his carcer and with a long productive
life atwad of hin, and the other an old man doing his lust vear of
worh before he retires,  In ganging the value of the stock of engineer-
ing capahilities, the age of engineers is therefore important.

Fdueation is more durable than most forms of nonhuman repro-
ducible eapital. A ligth-schoo]l education, for exnmple, will serve the
person during the rest of his life, and of this period 10 years or more
are likely to be spent in productive work. Most nonhuman capital
has a nmueh shorter productive life (aan this,  Education can be aug-
menited beeause it is durable, and the fact that it has a relatively long
life means that & given gross investment adds more to the stock than
the siame grosz investient typieally adds to the stock of nonhuman
eapital,

In the Unined States young people entering the labor foree have
on the average more edueation than older workers.  When the young
people whe enter the labor foree have more education than the old
people who ave retiving, the value of the stock of education in the
lnbor foree rises, even with no change in the number of workers. Such
has been the case in the United States for a long time. Though
younger workers baek in 1900 had only a little more schooling than
older ones, this ditference nas become much larger, much to the ad-
vantage of tho<e in the younger age groups.  The stock of education
accordingly becomes more valuable in two ways: (1) The level of
edueation of the population rises, and (2) a larger share of the total
cdueation is embodied in the younger workers than formerly.

$Prieve Haavelmo, 4 Study (n the Theory of Investment. University of
Proes, 1980 p 12 12, .
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Why Estimate the Stock of Education?

Fatuuates of the stock of education may seem vetnote and academic
to persons Who are concerned about expenditures for classrooms and
for teachers’ <alavies, ‘Tliere are, Llowever, issues that can be settled
only thrangh knowledae about the stock of education: What are our
seieutitic and engineering enpacities and at what rates are these in-
ereasiig?  We are coustantly devising better methods for measure-
ment of inventories, plants, equipment, natural resonrees, und other
foras of capital becanse such neazurements are necessary in gauging
changes in them, Sunilarly, there is a growing awnreness that knowl-
edere 19 reguiaresd about ehianges in the stock of human capabilities.®

Comparisons of skills and knowledge in different countries are
bused as a vule on erude puesses concerning the respective stocks of
education, To alln=trate, in the United States the number of persons
with # high ~«chool or a college education has been rising in relation
to the number of persons in the labor foree, This kind of advance
in education has aleo been taking place in some other countries, Yet
the ditferences nmonge countries in the rtes of this advance are im-
pressive. Countries i Western Europe have Ingged in this respect
vompared to the United States, whereas Japan and more recently the
Soviet Union, both starting from much lower levels severnl decades
ngo, have been moving ahead at a higher rate than has the United
Ntates,  Moreover, it is altogether possible for the level of education
of the labor foree to decline, as it appears to have done in recent years
in Fast Gerneay mainly as a vonsequence of the large outmigration
of de tors, tenchers, Tawyers, and <killed technicinns,  Israel’s unigue
pattern of inmigration is also instructive. There came to Israel a
large number of highly edueated people.  But there were not enough
secondary seliools for preparing young people for college und uni-
versiy anstraetion to maintain the high level of edueation which the
mmigrarion of talent had established.  Thus, until enough secondury
sehonl< and college and nuniversity facilities were estublished, thers was
n prospeet that the tevel of edueation of the labor foree would decline.

International and other comparisons aside, the economist is tmiming
to lman capital to see whether changes in the stock of such capital
will account for the otherwise large unexplained inerveases in output.
As things stand, mereases in nonhuman capital and in man-hours
vombined appear to necount for only a sinall fraction of the increases
in national income.?

—— ettty

*There te aiready & suhatantial hody of Itepature treating human rescurces, taleats,
amd «kilte. and the demand for and supll) 0 sientifie and other personnel, .
* - Elaeation aud Econenile tirowth,” op. cit., pp. 49 30, AN
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Three Mcasures nf the Stock of Education

The alternative measures that follow are at this stage only elues to
what we ate seeking. This is necessarily only a progress report,  First
we examine the concept of & year of sebuoling completed as a unit of
mensurement.  National statisties based on this concept are readily
avakihile and they ure widely nwal. Next we present an cquivcalent
year of shooling completed, based on 1940, when the avernge period
of school attendunce was 152 days. A third measure will then be
developed, baxed on the rewd eovt of @ year of schooling.

YEARS OF SCHOOLING COMPLETFED

Although “years of schooling campleted™ is a convenient unit of
mensurement, it is like counting the acres of land in furms without
taking any acconnt of the differences in lawd: an acre of low-produc-
tive semidesert land and an aere of highly praductive irrigated land
are simply added together,  Likewise, we can ageregate the education
of a population by counting the number of years of schooling com-
pleted as one might count acres, houses, or tractors,

Table 1 prezents the vesults of such a count for eduention. It shows
that the years of schooling completed per person rose by abiout two-
fifths between 1900 and 1957, It follows, of course, that the total
number of years of schooling completed rose relative both to the popu-
lation and to the labor force. If each year of schooling completed
were the stme in amount and value, the inference would be that the
stock of education in the labor foree, measured in this way, increased
sotmewhat more than 315 times (from an index of 100 to 359) hetween
1900 and 1957,

TABLE 1.—Years of schooling completed by the population 14 years and olMder
and by the labor force 18-64 years of age, United States, 1900-57

[
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EQUIVALENT YEARS OF SCHOOLING COMPLETED

Avastandand, nosyear of schooling completed™ is much too elastic,
for the schuol year 15 now 60 pereent longer than it was six deendes
agon In Boo the uverage daily attendance of enrolled pupils aged
Dok wis only 0 ddays, whereas in 1957 it had reached 159 days,
Maoreover, the Libor foree of 1900 consisted mostly of workers who
had been i sebiwl when the average attendanee was even less than
W days; for example, most workers who then were 3545 years of
nge were presuntably in school in 1850 when the average attendance
wis only TS days (this lenves aside the schooling of immigrants).

I have adapted o procedure developed by Clarence D, Long® to
wdjust the tiznres on school years completed for these chuanges in
length of <chool attendance, 1t gives me comparable figures for years
of schonlivg completed, whichi 1 have based on the 1940 experience
of an average of 152 days of =chool nttendanes,

This Dunple adjustiment for changes in school attendance alters the
pretare consuderably,  As s shown in table 2, the rise in cquivalent
years of schooling completed, ndjusted for differences in the length
af the schoul year, is much larger than that shown by the unadjusted
fiares on wWhich table 1is based. - For the lnbor force, whereas years
of schooling completed rose by about two-fifths betwen 1900 and 1957,
the wpuivalent years of schooling completed became 234 times as high
in that periad trising from an iudex of 100 to 252). During these
siune years, 1o 57, the total number of yenrs of schooling completed

“by persons in the labor forve, on u 1940 equivalent basis, rose 614

Q

tuntes (from an itdex of 100 to 638),

TABLE 2.-Equivalent 1940 years of schooling completed by the population 14
years 7and vlder and by the labor force 18-64 years of age, United States,
1900-3
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*Net farth In hin study, The Lahor Foree Under Changing Income and Employment,
Natwal Byrean of Beonomte Reseutcu.  ininceton, N.J., I'rlncetva (‘niversity Press,
1NN ew empectally ngp Fio Profirasnt Long has kindly made availuble to me his basie
workahestn, which provide the adjustment factors on which my esti