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begins his 1964 volume of essays on Ecodemic Aspects of Education. Now,
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Education, Productivity, and &ell-gelng: On Deflning and r,:%/y//i>;L
Measuring :he Economic Characteristics of chcolinb C;C£Lo ’b‘l{

Robert Haveman and Barbara Wolfe®

"0f late economists have been spending considerable time attempting

to assess the economic contribution of education.” So William Lowen

.

nearly two decades and Hundreds of studies‘later, the statement is no
less true.

This paper is in the same vein as Bowen's, in that it struggles with
both the definition and the measurement of the economic effects of
schooling. However, because of the extensive theoretical and ewmpirical
research on this issue during the twc-decade lapse betwe;n Bowen's paper
and this one, our discussion 1s both broader and, in some sensé, less
conecrete than his. A more precise definition of the meaniné of economic.
well-being. a more comprehensive understanding of the complek channels Gty
which schooling alters human bahavior (and,'hence, well-being ;nd
productivity), a far more extensivé'empirical literatur= on tha beha-
vicral effects of schooling all contribute to the more extended view of

. #
education and econcmic performance reflected in this paper.

-

\.

Section I is a discussion of education and wcconomic productivi )
There, we compare the standard measures of productivity to the ldeal
measure of productivity that would be enployed 1f more extensive and

complete information and data were available. The standard neasurss are
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pargial and, at ben“‘ferve as,proxies for the ideal productivity
measure. The standard measures cf the’economic effects of schooling are
closely related to the familiar productivity measures——the effects of
education which are typically estimated are those emEodied in the stan-
dard productivity measures. Hence, 8tandard meaéures of the economiq
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effects of education are “partial,” in the same way that the familiar
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productivity measures are partial. In this sectlon, we state our intent .

/
/

{to focus on the full contribution of education or schooling.fo the output .
;r/productivity'of the'economy.. Hence, our emphasis on "economic well-
b?ing."

In Section II, we briefly review the human capital--or returns-to-
education--and the growth accounting approaches to peasuring the benefits
of education.l These are the two priﬁary approaches to this quéstion
énd, as we will see, they have serious weaknesses. Section III is a brief
statement of the welfare economics notion of "benefits.” This concept is

\
|
|
based on the willingness of individuals to pay for the effects of an .
activity-—either positive or negative effects--and 1s the monetary i

equivalent of the "compensating variation” concept of welfare economics. \

The willingness to pdy concept is applicable to the private goods aspects i

of schooling, as well ‘as to the external (or public goods) components of

the benefits from schooling.

Section IV is an effort to distinguish the numerous ways in which

the effects of schooling can generate willingness to pay. Channels of

impact are distinguished which are Far beyond those perceivéd when Bowen

wrote. They include health effects, fertility effects, income distribu-

tional effects, home time effects, and technology diffusion effects. Any




: fuil discussion of how schooling affects economic well-being must con-—
siéer all of, these channels of impact. . '

While we now know a good deal about the private returns CO‘education
reflected in earnings differences, less is known about these other chan-
nels by which education affects economic well-being. In Section V,'we
review the evidenée which has accumulated in recent years on some of the
benefits of schooling not reflected in monetary private returns. In par-
ticular, we focus on the health and fartility effects of education:
effects on the value of the home timé of mothers, effects on criminal
behavicr, and effects deriving from.the impaéc of education oa the earn-
ings distribution. Assessing the impact of education on economic well-
being by focusing on only those private returns reflected in earnings
differences neglects most of these other contributions, a number of which
appear to be quantitatively large.

Finally, in Section VI, we suggest some policy implications which
derive from our discussion, and describe a research‘étrategy by which
some of these private and non-private, non—earnings related contributious
of schooling to economic Well-being might be measured.

) .

I. Education and Produccivicy——Full and* Partial Measures

"Productivity"” can be defined as the total output in an economy
divided Ey the total inputs which contribuge to producing that outpuc.
As such, 1t is among the most comprehensive indicator of the performance
the economy. In a very real sense, é productivity ratio is a benefit-

cost ratio.,

If data and information were complete, statisticians would calculate

productivity as a ratio of the total economic benefits generated by the




economy divided by the value of resources which entered into that produc-
tion. An increase in productivity, then, would be an increase in bene-
fits holding inputs conscanc, a decrease in costs holding output
constant, or a simultaneous increase in benefits and a decrease in costs.
And any phenomena-such as edﬁcacion, new technology, or weather-—which

&

increased the numerator of the ratio, decreased the denominator, ot did
both would be said to increase productivity, or to contribute to the

growth in productivicy.'
[ 3

In fact, data and information are not complete. As a result, sta-
tigticians have formulacéd a variety of surrogates for true productivity.
Consider the most common (and official) measure, labor productivity.
Instead of measuring the value of all of the outputs of the economy, the
labor productivity index includes in the numerater only the outputs
recorded in the naéion's national income and product account. Indeed, in
some measures oaly the output of the private non—farm husiness sector-are
included. The con;ribgtions of the economy to non-marketed benefits--for
example, reductions in accidents and illnesses, increases in leisure,
improvenents in product quality, reductions in travel or waiting time—
are all neglected infche standard productivity measures. Similarly, the

labor productivity index includes onlj one input, labor, in ch; denonina-

tor. The contributions of capital natural resources, or other non-labor

inputs to the economy are neglected.

A number of more extensive productivity measures Ehan this simple,
single-factor measure have been developed im recent years. The primary
improvement is in including wore factor inputs than labor in the denomi-

’

nator of the productivity index. ‘These are referred to as full-factor




productivity measures, and are represented primarily in work by Denison

(1962, 1967, 1979), Kendrick (1961, 1977), and Christensen and Jorgenson

(1973, 1980)ﬁ Full factor productivyity measures are still partial. They
still accept as the output ndmérac;r only those effects recorded in the
national income accounts, and in fact scill neglect some real inputs to
tﬁe economy . |

The most common measures of the economic effects of education--or
usihg a more limited notion, schooling--are the human capital (or direct
returﬁsf and growth accounting measures. These measures--whlch will be
ceritiqued in detail in Section II--have problems which are very similar
to those of the standard productivity measures. They measure only a por-
tion of the full benefits of schooling, and capture only a'porcion of the
full costs of providing education services. In fact, some of the "rate
of return” measures of the econcmic effects of education suffer from
almost the same limitation as the' staandard productivity measures--the
ret&fns aré measured as only'those effects which are ‘v.corded in the
nation's income and product accounts. |

Both gtaqdard producﬁivicy measures and the commonly used measures of
the economic‘effeCCS’bf schooling are proxies for their more comprehen-
gsive counterparts. ”Bébause both are partial indicatofs of the phenomena
which they are designed to reflect, the answers which they prcvide may be
misleading, indeed wrong. For.example, true productivity=--the :atiqyof
the full economic outputs of the economy divided by all productive inputs

to the economy--might well be rising at the same time that the standard,

partial measures are suggesting that productivity is falling. This might

be particularly true if leisure were increasing.




The discussifon of the relationship of schooling to productivity In

this study takes a comprehensive view of the measutring of éroductivity.
The output measure which we will use is omne which reflects the total out-
put of the economy valued at what individuals are willing to pay for that
output. It goes well beyond the Grbss National Product measure of outj)
put, or any of the other output measures ﬁsed in the standard produc-
tiviCy~indexes. , Indeed, ou; output ﬁeasure captutes the contribution of
the economy to what we call "economic well-being.” Our analysis of the
contribution of education or schooiing to productivity, then, is in terms
of its cqntribuCion ﬁo this full measure of eéonomicvwell—being. In
Section III, we will make this output concept more precise;’prior to’
that, however, we will describe how estimates .of the economic effects of

schooling have been based on partial measures of output in the standard

studies.

I1. Measuring the Economic Effects of Schooling +

Section I has emphasized that economic well-being in a society is
more than aggregate personal income or Gross National Product--that the

. | p
full productivity of an economy is different than the official labor pro-

ductivity index. To be sure, the money values reflected In GNP or pri-

vate sector output are components of well-being--indeed, they are pro-

bably the major components. And, for many purposes, GNP may serve as a
good proxy for economic well~$eiﬁg; and the standara productivity indices
for true economic productivity. Moreover, those variables which-ulti-
maéely determine the aégregaCe level of economic well-being-—education,
health status, environmental amenities, the productive capital stock, the

housing stock, the level of public sector infrastructure--may also be

-
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closely related to aggregate levels of gross income and product. It is

this Judgment which underlies the‘pfimary'efforcs to measure the economic
effects of achooling. Indeed, both the “direcL returns” approach and the
growth accounting approach reflect the view that the economic well-being
effeﬁts of ed&caciOn are céptured by the impact of education on measuréd

inQOme and product.

The Direct Returns Approach

The pioneering work on human capi;al 1s that by Mincer (i958, 1970)
h‘and Becker (1964). In Mincer's formulation, the logarithm of éarnings is
" a linea£ function of the years ?f“schooling (S) and a quadratic function
of én expgr%gnée variable (3), tho&ghc of as post-school investments 'in

huqan capital znd defined as aée (A) less (S + 5).

log Y = ag + a1S + a2} + a332 + ¢ , ¢y

This basic formulation has several'characteriscics.ré}evanc to its use 1in
estimating the direct economic returns to education:

1. It assumes fppliqitly that all private direct returns to education
are reflected in measured earnings ofAindividualvrecipients of
‘educational services; no non-labor market effects -(e.g., non—
monetary differences in the quality of jobs) are admitted, nor
are the consumption benefits of education.

.2. It assiumes that, in cﬁe absence of post-school training, the age
earnings pr&file is flat and the p;esent value of individual
earnings 1is constant aéross indﬁviduals, ragardless of the
length of sch;oling. .

-
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3. It posits that the rate of rétdrn to éost-schobl craiﬁing 13
constant irrespective of the age at which the training 1s
obtained. \

4. It assumes that the individual maximizes lifetime eérninga,
ignoring hours of work and hence hours of leisure.

The first of these assumptions is élearly not true, as we wili argue
later in'this paper. And, as Blinder (1976) has emphasized, there are
good empirical and theoretical reasons for do;bting the remaining agsump-
tions. If the first assumption does not hold; and if those effects of
education on economic well-being which are not reflécced in labor earn-
ings are on balance positive, the estimates of the returns to education

based on this direct returns framework are lower bound estimates. The
ihﬁlicaCion of'che inaccurscy of asssumptions 2.—&.115 that empirical -

&
estimates of the benefits of education are likely to be unreliable;
7

,
overestimates caused by some of the assumptions are oifset by undgresci—
mates due to oéher assumptions in some unknown way.

In addition to ;hese modelling issues, human capital based empirical
escipace; on the direct earnings effects of education are encumbered by
serious data and spefification problems. The concept of human capital~—-
or, indeed, gducation;—is an unobservable variable, and as a result estli-~
mation of its impacts.confronts problems of censored daéa and self-
selection. The congribucion of educatidn services to earnings differen-~
ces cannot easily be disentangled from differerces in abilities, tastes,
ambition, or "connections.” Estimates of returns (or earnings

inequality) impacts based on life cycle income concepts are different

from——and inconsistent with-—estimates based on a shorter accounting
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period. The effect of ;ébor demand differences on earnings has not been
effectively or reliably'incqyﬁorated.into earnings functions. Indeed,
the definitionlof human capital used in the varijous studies 1is
inconsistent-—the concepts of ability, schooling, skills, and the empiri-~
cal counterparts of each are complex and havg not been clearly thought
out in the litefature. The complex structure by which truly exogenous
factors ;dn ée identified and their effects on outcomes kept separate
from that of other factors has not been'cleariy set forth. For example,
schooling may change individual's learning capabilities as well as oﬁe's
earnings (Welch, 1970). And, finallf, the accumulation of human capital,
while an asfect of lifetime utility maxiﬁizing choice in a framework of
earuin%, coﬁsuming, and leisure-taking, has been evalﬁaced in a context

in which life cycle variation in work time has not been well accounted

for.

-

The Growth Accounting Approach

The growth ;Ecounting framework is a national income account based
Cechaique for&evalu;ting the contribution of various factors to observed
growth in outp?c. Egtimates of the contributions of education services
to income growth-have also been derived using‘chis technique, and com-
pared to those obtained from the direct ;eCurns approach. ’The applica-
tion of che.g;owch acéouncing approachvhag been pursued most forcefully
by Kendrick (1966) and Denison (1962, 1967, 1979) since the early 1960's.

‘In these analyses, education 1s one of these factors contributing to out-

put growth.




In the growth accounting framework, factor inputs (and various éle-
ments whiEh determine their productivity) are the determinants of
national output (measured as ‘national income or néc national product
valued at factor cost). The detérminancs of output demand or input
supply are no; expliciély considered. In the anélysis, the determinants
of output combine mulcipliéatively-—as‘a result, thelr exponentlal rates
of growth combine additively. For example, in the case of labo;, the
following comﬁonents comprise the total inputé number of persons
employed; average hours (adjuéted by various factors); age-sex
composition; education; and unalloc;ged.b The contribution of labor to
th; growth rate of productivity (National Income Per Person
Employed-—N??Pé) is obtained by subtracting the contribution of the
nunber of persons employed from the remainder ;f laber's contribution-
in the 1948-73 period, for eiample, the contribution of labor to the
average annual growth rate of output was 1.42 perceﬁtaga points, of which
education was crédited with .41 percentage points. Of the rate of growth:
of productivity of 1.52 percentage points per year during this period,
education was agaln credited with .41 percentage points per year.

Throughout the various phases of Denison's work, the‘ton;ribution of
education to ouc%gﬁ growth has always been positive, and hgs accounted
for about 15-25 percent of economic growth. “As Tahle 1 indicates,
Denison has estimated that the contribution of educa:ion to productivity
growthAhas increasedzove: timeé/the contribution in 1973-76 less that in
1948-69 was .4 percentage points; that for 1969~73 less that in 1548-69

was .2 percentage points. Kendrick's analysis, alsc based on a growth

accounting framework, suggests a similar pattern for education. The

1i




Table'l‘

Change. in the Effect of Various Factors.bn Productivity Growﬁh:
Contribution in Percentage Polints of'Vdrioua Factors to the Growth Rate
of Productivity in Recent Years Minus the Contribution in rast Years

Factor/Author : Den_ison1 Denison2 Kendrick3 S
Cyclical effects _ - -
Weather, work stoppages z 0.2 0.4 0.6
Shifts from manufacturing
to services -— - - -0.1
Shift from farm to nonfarm . B
Shift out of self-employment G 0.4 0.3 0.1
Changes in hours worked . ~0.3 -C.1 -—
Labor force composition ~-0.1 -0.3 -0.3
- Education 0.4 0.2 0.2
Health and vitalicy - - 0
Nonresidential structure and
equipnment ' -0.1 -0.1 -
Inventories -0.1 0 —
Economies of scale -0.2 0 -0.2
Land o -0:1 -001
Pollution abatement . - L _ —
Other regulation . 0.3 0.2
LGovernment services - - -0.1
Diffusion of knowlsdge ' -— - -0.15
Residual factors (Advances
in Knowledge) - -2.1 0.2 0.2
Total change explained -3.1 -1.04 -1.5

lcompares nonresidential business income per employed person in 1973-76

versus 1948-69.

2Compares gonresidential business income per employed person in 1969-73

versus 48-69.

3COmpares private sector output per total factor input in-1976-76 versus

1948-66.

4The sum of the component parts does not equal the total because of

rounding errors.
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results of Denison's analysis, howéver, have been puzzling 1n recent

years. The category of "residual factofs™ composed of advances in

knowledge and components not classified elsewhere (and in many cases not

even identified) contributed a change of -2.1“percgncage points per year
g

to productivity growth in 1973-76 relative to 19?§#69, as opposed £o "a
change of .2 percentage points per year in i§69j?3 telati;g to 1948-69.
As Denison stated,'"It‘is possibie, perhaps"fqeh probable?'thac
gverything went wrong at o;cé [Qufing the 1973-76 period] among the
determinants that affect the residual ﬁeriés." (p. 145).

While Denison’s results suggest a large énd growing contribution of

- ¥

. TU .
education to output growth, the unexplained behavior of the residual

casts doubts on the reliability of this as well as the remainder of the

%, ) /
estimates. As Stone (1980) has commented regarding the role of the r

residual: "This is a counsel of despair. The presence of a residual in
any set of accounts is perniéious beﬁau;e ic does away with the only
constraint to which the data are subject.” (p: 1540). Abramovicz_(1956)
cailed it "a measﬁre of our ignofance.fﬂ &p. 11). ‘

The growth accounting fra%ework,\howéver, has still other weaknesses

, .

as they pertain to che‘contri‘ucion of edﬁca;ign c; eicﬁZr output or pro-
ductivity growth:' First, edu@atioﬂ refers only to changes'in the amount
of formal education received by members of the labor force. As a result,
it does not account for improvemenﬁs in the quélity of a year's w;rth of
schooling or increases in a va;iety of educational services other than
formal education. This criticism is not dissimilar to that levied at the

estimates of the direct return to education provided by studies employing

the human capital framework. The second criticism is also similar to one

L]




discussed in connection with the human capital framework, namely, the

>

only output which is attributed to education is that recorded in the

national income accounts——its effects on other components of economic
t

welfare (for exanple, the consnmption value of education) is neglected.
Third, Denison's e;timates of the contribution of education to measured
output are plagued by his inability to adjust observed earnings differen-
ces associated with education for the loss of experience attributable to

education and the differences in abilities and motivation of those who in

fact .acquire more education. As a result, Denison assumes that three-

~fifth_s of:the observed education-income relationship is attributable to

’

education. Finally, several of the indirect effects of education——for
example, its impact in increasing the labor force participation rate——are

not accounted for. a

-
’
)

Other Approaches

’ In addition to the human capital and growth accounting approaches,
there have been other attempts to evaluate education's.impact on incomes.
These are (1) the educational planning approach and; (2) the "supply and

demand” approach. ’
1

Those adopcing the educational planning" approach attempt CO derive

the demands for labor of varying educa*ion levels through. eSCimation of

‘

production functions identifying labor of various schooling levels. The *

.

estimated substirution elasticities among labor categories distinguished

'by education levels is.relevant to estimates of the impact of increases

in education at various levels on relative wages and incomes. The esti-

mates of thls elasticity between higher and lower. education individuals

/
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vary widel], but nearly qll are in excess of ‘unity. The implications of -
this on the expected marginal rate of return oa, say, higher 9ducacion,
are significant, f{mplying that factors other than relative siipplies and

demands account for much of the earnings differential among workers of
: 1

v?fioug education levels. .

As discinguished from the supply-oriented human capital and demand-
oriented educational planning schools, Tinbergen's (1975) analysis of
inequali:y of labor incomes rests on his view that the observed level of
incoge inequality is the outcome of a supply-demand race involving edu-
cated labor. In this f;amework, it is‘changes in technology that expand
the demand for labor po;;essing high skill and education levels. If such

changes in technolbgy shift relative labor demands toward hfghly educated

labor and away from less educated labor--and 1if there is no change ian the

w

_ educational composition of the labor force and low elasticities of

subsciCution among workers of various levels--thevequilibriﬁm wage rate
of highly educated labor will increaée felative to that for less educated
labor, and inequality between the two will increase. Hence, in his
vofds, “réductiég’of inequélicy ;g‘possible only 1if the exbansion of edu-
catiod;overtakes thes expansion required by technological dgvelOpmgnc.'
While Tiﬁbeégen's'analysis leaves as many questions unanswered as
answered, it does appropriately cast discussions of the impact of educa-
tional services into an appropriate general equilibrium, supply-demand

framework. And it does cast the question of the impact of changes in the

quantity of education or changes in the education system into an

appropriate income determination—income distribution process.

15
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III. Education Services 4nd Economic Welfare

Neither of the two standard apéroachéa to mea§uring\thé‘benefits of
educational services--the direct reCurn§ and the growth accobunting
approaches--capture the full value of educational services. In addition
to other proﬁlems:mentioned'in part I, this 1is che‘fqndamental criticism
of both approaches. 'In this section, we inquire into the me;ning of the
economic well-being Beﬁefits of goods and seryices consumed by indivi;
duals, irrespective of the nature of the goods or services. Fi?st,

however, a brief description of the nature of educational services. A\

Educational'Services as Public and Private Goods

In some of its guises, eéucational services arefprivately demandeq. . W
Higher education services, for example, are not mandated; the amount of ’
them consumed is at the discretion of individual consumersf The incen-
tives for individual choice, however, are often'aICered by collective
action. For example, higher education services at state instiCuciéns are
offered at prices (tuitions) which are below marginal costs. Similarly,
student assistance (whether public or privétély bffered) or subsidized
loan arrangements segk to induce 2 greater demand for higher education

-1

services than would otherwise be observed.

Individual\@gganié, apart from the special inducemehﬁs, reflect the
private gains which recip%Fnts of the serviqes afe likely to experience.
These private gains can be of a variety of>types; here we will

distinguish but two. First, there are the private gains which are

reflected in market incomes and gross national product. These are the ’

16




producctvicy increases due to education whiéhigre maniEescbin Increases
in the output of goods and services. A second formvofvprlvatevgain is a
direct inérease {in utility attribﬁCable to education. For‘example,'indi-
viduals may enjoy the process of beingveduqacedf Ir addition to‘thes;

private effects, there are more widely diSpersedQ—or “"public” effects——of

. higher education services. These effects are not fully‘refleCCed in pri-

vate demands.. A3 a result, thg quantity of higher education services
privately demanded will fall short of demands~}§ich reflect'both private
and publié effec;s; The extent to which full private and public benefits
of education are not reflected in market démands is crucial in deter-
mining 1f, at the‘margin, the economic well—beiﬁg benefits -of education
exceed or fall short of the economic costs of prodﬁcing them.

The provision of educatién services at lower levels 1s not déminacad
by private choices. ‘In the case of élementafy and secondary educaciﬁn,
for example, attendance is mandatory. For tﬁase‘scudenCS in public
institutions--the substantial majority——thevvolume of‘education services
provided is'deCefmine& coilectively. Oanly for the sméll (but'growihg)

pfoportion of children in private schools 1s ‘the volume of education ser-

vices a matter of private choice.2 However, even in the case of publicly

provided educaCi;n, the education services provided are not pure public
goods. As in the case of higher educaticn, much oﬁ the benefit of educa-
tional services 1s privately expropriated;3 in this case as well,
however, spill-over benefits accrue té-the community at large in the form
of public goods.

For all major forms of educat;on services, éhen, private demands and

Fe .

provision are mixed -in some fashion with collective provision and collec~

'




tive effects. In the higher educacion sector, collective provision plays;f
a small role relative to that in sectors providing lower levels of educa-.
tion. However, irrespective of the level of edudation services provided,
the output stream ylelds benefits in the form of both private and puylic

goods, although in varying combinationg. Ag a cdnsequénce;.eVAluation bfv
the full benefits of education must encompéss benefits reflected in ear—
nings increments, private benefits represented Qy direct utility changes,

and public benefits of educational services.

The Concept of Economic "Benefits

Contemporary welfare economics provides chelconceptuql underpinnings
for defining the contribution of service flows--whether frcm public or
prlvate goods——to economic well—being. As depicted iﬁ formal analyses,
both formsvof service flows enter individual utillty functions, and‘the
utility impacts of each can be represented by maréinal Benefitlfunctionsf
Such relacionships, also known as marginal Wiliingne%s to pay functions,
display for any quantity of the gdod consumed the value of other goods
and services consumed by the individual which he or gpe would have ﬁo
receive in order to be cdmpensated fbr the loss of one unit of the good
iﬁ quest:ion.4 Iﬁelaréa under the curve from zero units to the amount of
the good or service consumed is the ﬁotal value of that amount of the
good or service consumed to the individual-~that commodity's contribution
to the individﬁél's wéll-being.‘iThis total value wodld_be consumers '’ |
surplus if the specified quantity was gecured at zero price. It equals

the full contribution of'the good or service to the individual's economic




well-being. At a positive price, the total willingness to pay equals the
amount actually paid plus the amount the individual would be’willing to
pay rather than go without the consumption of the good (the area under

the curve from zero units to the amount of the good or service consumned

but above the pricé).5

This willingnesa to pay concept of‘the contribution of various forms
of consumption to total individual well-being applies to both-private and
public goods. The measurement of this w 1linéhe§s to pay value 13 quite
different for the tﬁo types of good, howéver. For pure private goods—
those which pass through a compecicfve market and for which a price can
be observed—--measurement of the economiﬁ benefits of consuming any traded
amount fequires estimation of a demand curve and ché.me;surement of-thé "
appropriate areas under 1t.

For pure phblic goods, hoﬁéber, measurement of the contribution which
consumption of the good or service makes to economic well-being ;s
substantlally more difficult. In this ca;e, p?ice—quancicy combinations—-
from which willingness to ﬁay'functions are construé;ed-—are rarely
observed. And, given the public gqod nature of these goods, 1if these
combinations were obferved we would expect cﬁem co_underestimacg the true
willingness to p;y associated with ecach quantity. While a number of con~
ceptually correct approacies ﬁa;e been proposed and evaluated--including
direct sﬁrvey questions regarding willingness to pay and the inferring of
values from price—quantity relationships of commodities whose consumption
is complementary wich that of the public good in quescion--none.is

without serious problems. And, all of the empirical re§earch which has

gought to estimats the economic well-being benefits of public goods has

'confronted serious data and estimation prdbléms.6 Hevertheless, a full
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reduce economic well-being and their private and pubiic good character.

evaluation of the contribution of any good or service to economic well-
being must be based on the estimation of this total willingness to pay--

the sum of the amount actually paid and consumers surplus-—of all of the

‘eitizens 5enefiting from consumption of the good or gervice.” To the

extent that provision of any identifiable service yields well-being
effects of a variety of types, the willingness of citizens to pay for
these benefits must be measured and aggregated over types. .

This conclusion is particularly relevant in the case of educatiohal
services. They, as much as any other good or service, convey a wide | |
variety of effects——some are of a pﬁﬁiic good.characcer, others are J
p;ivace goods, either in the form of monetary returns or direct- |
consumptiop—~with economic well-being implications. It is to this

variety of effects on well-being that we now turn, in an effort to

discinéuish the primary channels by which educhtional services creata or

2
N

IV. The Effects of Education on Economic Well-Being:
The Channels of Impact

\‘ N
Two primary polnts were emphasized in section II. First, educational

services, likeo;herﬁgfods and services, have effects on the economic
well-being of individhlls and families, which effects are valued by means
of the willingness to pay concept of welfare economi;s. Seéond, the eco-"
nomic well-being effects of educaciou services include private marketed
and noé-marketed\impacté as well as external or public impacts; estimates
of the aggregate value of educa&ion services must encompass all of these.

In thié section,‘we will attempt. to i&entify the major channels of impact

by which education services affect economic well-being. This exgrtise
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wiil indicate which of these impacts éré captured Ey nnaiyses baged on
the direct monetary 'returns and (to a more limited-extent) the growth
accounting frameworks. This approach, then, grows out of the benefit-

cost analysis framework of welfare economics. Its emphasis is on the

_total return from educational services, and not on the marginal effect of

a dogse of educational services.

Y

A. Human Capital Based Effects Of Education

- 1. Earnings Differentials

From the perspective of the human capital framgwork, the principal . L
effact of educational services is the increased productivity of the
direct reclipients of the§é;services.~ Given perfect labor markets, labor
gervices will be sold a£ thelr market price and chg/y%oduccivity increase .

generated by education will be reflected in the wage rates and earned

income of the recipients of educational services. Hence, wage differen-

tials among education levels reflect the productivity returns to educa-

tion services. These returns are captured in standard human capital
based estimates of education benefits; they are private returns, and
under certain labor market conditions, they are also social returns.

They are shown in Figure 1.

2. Labor-Leisure Choices

-

In addition to earnings increases, howevet, education services may
generate other productivity-related impacts which also convey economic

well-ﬁeing. For example, increases in human capital, by enabling workers

to command higher ﬁaée rates are also likely to induce alterations in

o
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labor-leisure choices. In particular, 1f leiaure i{s a normal good, addi-

tional education 1is likely to induce an 1ncrease in the quancicy of

. leisure chosen——the gtandard backward-bending portion,of the labor supply

curve. Individuals are willing to pay for this additional leisure, and

it must cherafore be crediced as a well-being benefit to the education
setvices which induce it. -,Although earnings may decrease because of this

choice--and earnings differentials among education levels as well--
. A )

- ‘aconomic well-being will teud to increase.8

3. Nori-Market Productivity Differences

Eduéacion:may also 1nfluence.the uses~madé of an individuals' leisure
time; If e;ucétion increases an 1ndividuals’ pfoductivity, and hence
his/her labor'markec rewards, these same educacioh services are likely to
generate an increase in the value of the activities in which the person
engages during leisure hours. This higher value must serve as the basis
for the evaluation of.leisu:e time. For example, 1f these hours are
spent in\produqcive,activicies—-e.g., do—it~yourself activities-—the
1ncreased’oucpucvfn this non—-market seccor';hich is attributable to edu-

cation should also,be calculated, and included in the value of leisure

time.

The direccidn of the effect of.gﬁucaCIon services on home production
is not necessarily positive, however. 'Forvexgmple, education may have
the éffecc of increasing market work activities at the expense of home
productiod activities. This effect has often been cited for fémales, in
which the increase in labor force participation is seen as coaming gﬁwthe

cost of reduced home time spent with children, less housework—type acti-

vities, and less do-it-yourself activities.
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A Digression on the Benefits of Education-Induced Changes- in
Mothers' Home Time

One likely effect of education is to alter time spent in the labor
force.and time spent on leisure or home production. For the time spent
in the labor force, the benefits of education are measured through earned

income increments. However, the other results of changed time allocation

" areAgenerally not measured. Consider the reduced (or increased) home

time spent by mothers with children as a result of an increment in

L Y ,
mothers' education. 1If, as is often speculated,9 a reduced level of

home-based efforts results inm lower achievement levels for children, a

_set of 1ndirecc impacts on earnings, home production, and leisure——in
this case by the children of the educated parent——must also be measured
and valued at the willingness of recipilents to pay for them. fhese
indirect effects are also shown in Figure 1. Let us consider this
indirect impact of education on mother's home time in somewhat more
detail. |

In the huran capital model, spouses who are not in the lagoi’force
bear an ofportunity cost in the form of earnings sacrifices. Hence, if
education leads to décreases in home time, the reduction in these oppor-
tunity costs'wili be captured as a benefit of education services. =

Similarly, the impacts of mother's home time in the form of Increases in
children's earnings are consistent with the human capital model, and
should be measured and attributed as benefits of educacio2; For example,
if education decreases home time, the reductions in the future earnings

of children should be reflected as negatlve benefits of mother's educar

tion.




in adait;on, }here are effgcts of the home time of motherqﬁwhich ar;
not reflected in their own or their childrean's future earningé. One suéh
effect i3 the value of the non-market work time of wives (mentioned
above), the benefits from which offset the opﬁortunicy costs of foregone
earnings. A second effect is the non—earﬁings-related benefits to
children of wothers' home time——for example; benefits in the form of
children's increased future value of home proéﬁccion as a resulf of
increases in mothers' home time. Because both of these latter effects
are likely to be positively relatea’to mother's home time, the true net
benefits of mother's home time are greater than those reflected izythe
fuéuré earnings of children. Hence, 1if increased.education services pro-
vided to women lead to decreases in mother's home time, the effects
(benefits) of education services estimated through earnings increases of
the recipients of education'éervices (mothers) will overstate the true
benefits of the services.

These effects are reflected in the following example:

Marginél Benefits and Costs of Increases in Mother's Home Time
- .

Mafginal Benefits . Marginal Costs

Value of Wife's Leisure Time = 25 Earnings Foregone = 25

(including child services) =

1-

Increases in Children's Future Earnings = 3

(not included in child services)
Non-Earnings Benefits of Wife's Home = 2 °

Time Accruing to Children
(not included in child services)

l

Assuming that there are benefits to children not included in the
1

couple's own utilit} function and that the spouse attains equilibriusm
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" when money -wages equal the value of her leisure time,‘chis exxample indi-

cates that a one unit increase in wife's home time (caused by any exoge-
nous change) would yield net benefits of 7. Conversely, should education
aefQices, say, lead to increases in wages 50 chac'earnings foregone rise

to 30, but the value of wife's leisure time does not change, and as a

result, mothers' home time is reduced by a unit, the net benefits would

be -2. If estimates of the benefits of the education services to wothers

were based only on earnings increments of mﬁchers, g value of 30 would
be‘:ecorded.‘ Hence, 1if the effecé of education i3 to decrease mothér’s
home time, the increase in economlic well—béing wi%}(be less than that
sugzestad by estimates based only cn mother's earnings differentials.
Indeed, as thz example suggests, the true change in well-being could be
negative, although’escimates based 6n direét earnings-impacts would yield
é positive value of educafionél services. |
For example, Mincer and Poléchek (1974) estimate that the per child | oo

earnings foregone by wives due to home time varies by education leval of

mother: ) : . . - . ] L . ,1
<.12 - § 7,700

’ - i :

12-15 . 10,700 - : S ‘ i

16+- .- 16,800 | ' - “

IO
Assume that the benefits of the héme time of the Qother, in the form of’
increased future earnings of children -and other non-earnings benefits
aécruing’co childréhl‘are constant over the eéucacion distribution at,
say, '$4000, and not reflected in the mother's util{cy function. Ygésumé

also that both earnings differences and differences in the value df - .

'mpchef’s leisure time are taken into, account in eécimacing«xhe benefits .

¢« ! \
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of education-10 If marginal and average benefits and costs of home time
‘a8 experienced by the mother are equal in équilibrium, the true net bene-
fits of au increase in home time per child are underestimated by $4000.

©

Conversely, a reduction of home time Aug to increased education of wiQes
would bg'aSSQCiacea with %oth'gainsvand losaes; only part of which are
measured by direct earnings recu;ns and changes in tﬁe Qalue of leisure
time. Real economic well-being eﬁfecés of education will be $4000 less
in ﬁhis example than would b? egtimated. |
The general conclusion that estimates of education benefits based on.

éarnings differences overstate true benefits does not depend on the

‘ dir;cfion of.ché effect of ;ife's home time on the value of children's
earniﬁgs or non—earnings‘effegcs- For example, 1f increased mother's
education increases children's earnings and non-earnings benefits (;ven
in the face bg reduced home fime) by thé amounts stated in the benefit
and.cbsclaccoune shown above, the true benefits of education would be 37
(30 of increased éarnings plus 7 of increases in children's earnings and
non-earnings benefits), and the true costs 25, for net benefits of 12.
The es;iaaterf\nec‘benéfICS'baggﬁ only on wife's earnings increases

would be 30, which is again an Bverescimace.

A -

- 4. The AggregaCe Return to Education with Disequilibrium Labor Markets

. Esfimation of the direct productivity-related rgturné of education

. » K . ‘
services 1s basad oﬁ a particular presumption regardiag the operation of .

the labor market and of the economy. In particular, it is assumed that

4

the economy is a reasonably compecicive,'néoclassical écpnomy in which

.

A

' "pricg and, in particular, wage adjustments serve to equilibrate markets,

.
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and that such adjustments occur in response to changes in supply and
demand. - ' | , R

In recent analyses, a disedqiiiyrium framew has been developed in

- v

which wage and péice_adjuatmen;s do not occur~ip resppnﬁe to supply and- -
demand'changes. In this framework, unémploymeﬁt-réthet than wage
rates--serves as the equilibrating meéhaniém. Work by:Todaro (1969),
Harberger (1971b), Sen (1972), Field (19 '), and Stiglitz (1974), all of

o

which concerns an econonic situation in which subst=nti§1 unemployment B
exists, is based on this framework. '

The following simple model illustrates this fr#mework and its impli-
cations for evaluating the economic well-being effects of education ser-

. vices. Consider a two~sector economy-ruraljand urban--with a wage dif-
ferential (W; - W) between the two sectors. This differential induceé
migration. Migration to the higher wage urban sector co?tinues until
urban unemployment rises to equate the "expec:gd va}ue; of urban azd
ru;al wages. The ékpec:ed value is equal to the wage rate if hired times
the probability of being hired (which equals 1 minus the sectorail
unempléyment rate).

" As a consaquence’of this process, for example, the hiring of an urban ;
‘unemployed laborer (say, by the government) causes a reduction in the , 'y
urban unemploymenc rate (U). This reduction in urban unemployment

increases the expected value of the urban wage. As a’;esglt, if migra-

'

tion continues until the. rural wage (Wp) equals the expected urban wage
[(1-U)W,], the opportunity cost of hiring an unemployed urban worker is
W, (and not zero, as 1s often concluded). That is, if W, and Wy are

fixed and unemployment is the eqiilibrating mechanism, Wy = (1-U)Wy.




A numerical example will make this last result clear. Assume
Ug = +b, Uy = .33, Wg = 5, Wy = 3, Y = 2. In this case, the net social
benefit of educating one unskilled worker is zero, the net privaCe bene-

fit 18 1, and the benefit as measured from observed wage differencials is

~ .

2. This conclusion ignores the possibility that educated workers
employed in the unskilled labor markec may be more” produc:ive than
unskilled workers in that market. If this were chercase, the net social
benefit would exceed zero. Positive social benefits cooldielso'occur 1f
‘educated workers in uriskilled jobs have a posiciVe effecrdon the prodo;-
tivity of unskilled workers in these Jobs. |
However, in the absence‘of these latter effects, 1f unemployment
exists and if wage rates do not equilibra:e, standard estimaces of the

e

benefits of education based on observed wage differentials aill overstace

the true contribution of education to economic well-being.

B, Fertilicy Effects of Education M

While the relationship of education to fertility or cnild bearing .has
often been noted, its basis is not well underscood. If it is zgsﬁmed_
that utilicy dependsﬁupon bocﬁ'consumpcion and children, reduccions in
fertility in response to increases-in nnnan‘capital'wouldfbemexpecced.
The reward to work increases because of edycation, and simulcaneoﬁsl?,
the opportunitx,cos* of home time also increases.' The incentive is to
:substiCuce market income~—and the. consumption of goods which it affords—- g
for che “"consumpticn” of children with its required home_cime. |

The fertificy response to -education can'also be underscood apart from

its interaction with the acquisition of human capital. This would be the

o 3'»
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case if education serves to directly change individual tastes for

children, relative to other forms of consumption. This ltagte alteratioﬂ:

i

effect pf education is difficult to deal with within an econonic

framework. Yet it seems unreasonable to dehy that education, among all

public services, is likely to change preferences for st¥les of life and

relative consumption patterns. e _ .

N

' The dominant appreach used to model the relationshiP between fer—

tility and women's educ;tion ié the framework of the “"new home ecgonomicsg”

developed by Becker 61965), Wfliis (1973),‘and.o;hers- The model eh?ha-
sizes the ‘trade—off between the number of children (quanfity) ﬁnd cﬁe
quality of children in'producing child 'services,' which gervices are
hypothesized to enter the parental utility functiom. Payental utility
also depends on the parant's own consumption of'éoods and services;’
Parents maximize their utility subject to production functisﬁslfor

ehild quality and comquities consumed by the parents and g full income

' N . . ~
-,constrainc that depends on the time of parents, the value of the time of

parents, other income sources, and markec prices.11

Wichin the new home economici‘framework, educacion also plays a role
in allowing a family-to achieve its desired family size- 1£ the net
vaiue of an.addi;ignai child is negative, the household improves its
well-being by lowering the probabilicy of conceécion. One,way to do tﬁis
is to use roncracepcives. Howeve- usage involves costS (in terms of

expendicures on concracepcion, psyﬂhic coscs and/or coqts of foregone

-;sexual gracificacion) so that parents may demand'more childten than they

| would desire if concracepcion vere less costly. Bducation 18 "likely to

-

reduce costs of using contraceptives through several chanpels: greater
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 from his alternative activity is V,. ‘With education, he enters Ehe

for one not in the labor market (Vo). For a skilled werker, the

equillbrium expected wage in the akilled labor market will equal the

-

observed wage in the unskilled. market. These two equilibrium conditions

-

lté:
Ve = (1-Up)¥Wn
Wn = (1°Us)wsv

Assume, now, that an unskilled worker'not in the lebor.markat is educated
(again at zero direct cost). The soclal cost of removing this worker
skilled labor market queue, increasing Ug and decreasing {(1-Ug)Wg. As a
result, some unemployed skilled worker will leave the skilled market [as

(1-Ug)Wg € Wp] and enter the unskilled labor market. As a‘preferted

 worker, he will obtain a job. As a result, some uanskilled, empldyed

~ worker will be displaced and enter U,, decreasing (1-Up)Wn. Ia the final

step, equilibrium will be achieved when some unemployed unskilled worker
drops dut: of the labor earket and engages in activities valued at Ve.

In this case, then, the gross social benefits of education-are Ve,
the soclal costs: of education are V., and the net social benefi:s are
Ve = Ve = 0. The‘private benefits, however,fare quite different. The
gross private benefit to the educated worLer is W, (his expected wage in

either labor market).. His private costs equal Ve = (1-Un)Wp, and nec

- private benefits equal (Wn-Vo) > O. If (as in standard estimaeeo) the

gross benefit of education is taken to be the skilled wage and the cost
of education 1s taken to be the foregone unskilled wage, the net benefit
of education i3 measured as HWg ~ Wn, which exceeds the net private bene-

fit of education.

32




Constder, first, the case in vhich there 18  excess supply in the

skilled labor market (Ug), but not in the unskilled market. Assume that

the equilibrium in the two markets 1is such that the expected wage in the .

skilled market f(l—Us)ws] equals the market wage in the unskilled market
(Wn)f The equilibﬁium is maintained by skilled workers mlgracing between
the two markets—-W, and Wg are fixed. Educated workers-are hirad first

in the unskilled market, even though educacion does not increase their

productivity in that market.

Consider, now, the impact of educating one unskilled worker, hence .
adding one person to the stock of skilled workers. That worker will

enter the job queue 1n the skilled market, reducing the expected wage in

that market by increasing Ug. Some educated workers will entar the laber

‘market for unskilled labor until Ug falls to restorz the equilibrium.

Because educated workers are hired before' unskilled in the unskilled '
warket, some skilled worker migrating out of the skilled market queue
(Ug) will find employment in the unskilled market. This worker will

simply replace the unskilled worker who was educéﬁed. Now the unskillad

1

market will have an additional skilled person employed in 1it, but no prb-

ductivity increase wikll be experlienced. The gross social benefit of the

.

education provided is Wh. Assuming no diﬂ!ﬁ% cost of providing the edu-

cation, the sogial cost 1s the removal of the unskilled worker from,

employment in the unskilled market,. also equal to Wp. As a result, the

net social benefit of the education provided is Wy = Wy = 0.
Now, let us change the model slightly, to allow a job queue in the -
unskilled market (U,) as well as in the skilled market. Now, in

equilibrium, the expected wage for an unskilled worker will be equal to

the value of home productioﬁ (or underground economy activity or ieisure)

33
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receptivity to new ideas, increaaed'awareness of new techniques, and
increased efficiency in using any contraceptive.

In Figure 1, two of these linkages between education and fertility
are ahown-none indirect through human capital accumulation and ‘the other
direct, reflecting a change in tastes. Changes in fertility behavior are
also shown affecting economic oell-being: The existence of this linkaée
is obvious' estimation of the economic value of changes in completed
family size 1s less straightforward. Yet, to the extent that‘fertility
decisgions are voldntaryhand do occur in the contextuof individual opti-
mizing choices over a variety of consumption goods, these decisions will

have positive economic well-being implications. If changes in standard-

goad consumption in response to changes in relative prices cause changes

in net willingness to pay——consumer surplus--so too- do chanées in
completed family size caused by changes in the relative price of child
bearing,‘contraceptive-use, and child rearing.

The economic well—-being effects of fertility changes attributable to
direct taste changes caused by education are more Hifficult.to define.
Irrespective of the magnitude—-or of the sign-—of the economic well-being
effects of edacation’operating through fertility changes, it is clear
that neither the human capital model nor the growth accounting framework
captures them in any systematic way-lq Because education induced chanOes
in fertility are likely to generate increases in economic well-being.

standard estimates of the benefits of education tend to be biased down~

ward.




C. Health Effects of Education B

The provision of education gervices can also have effects on health
and longevity. Sucﬁ Senefics oceur chroﬁgﬂ 1) the 1nfofﬁation effects of
education (e-g.; awafenesa conceéﬁiné the determinants ;f health status-
and the potential benefits oé p;eéention and avoidance activitiec), 2)
the effects of educaticn on occupation and location (e.g., higher edu-
cated individuals tend to hold jobs which are less dangerous), and 3) the
effécts bf the higher earnings associaﬁed,wi:h‘more educatiqn on the coa-
sumption of health care se:viées. Tﬁese behefits‘will be réflec:ed.in

both the hedlth status of the direct beneficiaries of education services,

and that of their children. .

In Figure 1, education 1is seen as dire;t caffecting health status,

ot
and as haviag an effec: through the 1ncr; se in earnings associated with
human capital 1nves-tmen.ts. | Simultaneo sl" improvedihealt:h' status 1is, .
itself, a form of human capital aK§=:;ll, through this channel, Jnfluence s
earnings.13 While improved health status will contribute to economic_

wvell~being through its effects on earnings, it will directly affect eco-

nomic well-being by grqviding non-marketed services-—-increases in longe-

vity, increases in the quantity and quality of well-time while living,

—————

and reductions in health care coéta:14 Ihese c ibutions to econogic
wéll—being are captured In qnobServed demand functions for non—aarketed
goods. While staﬂdard estimates measure education-related health effects
which are manifest in increases in eérnings, the contribution of educa-
tion\services to economic well-bging Ehrough increases in iongevity and
well time (outside of wérk time) and decreases in healﬁh care costs afe |

not so captured. To this extent, standard estimates of the benefits of
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educatlon'setvices’undetstaCQAchéit full con;tibugﬁpn co-economic well- =

being.

D. COnQumpticn Effects of Education

A classic example of a non-marketed' yec re#l effect of educacion is
its §a1ue as a consumption good in its own right and 1:s effect on the
value of consuming other goqﬁg.» An impotcant componenc of the demand for
education services, so the gtgument goes, 1is thé value of these services
as consumption goods. Individuals place a positiveuvalué on gﬁe
experiencing of education--it is as 1if actending lectutes-ié like
attending a concert.. Moreovet, it is further argued that bhrough the
gaining of education the future enjoyment of other kinds of metitorious
congumption activities--reading, music, arc-—will'be increased, apd thaé

these benefits also affect well-being and hence should be attributed to

education. To the extent that these effects do exist, they should be

acctibuted to the provision of education services. And to the extent
thac the sign on .them is positive, standard escimates of the benefits of

b
educacion based on eepnings diffetencials will be understated. 15

E. Labor Market Search Time Effects of Education

The efficiency with which the labér market functions depends, in
large bart, on the effectiveness wich which available workers with thelr
skills are matched to Jobs with their fequiremencs. The -process. by which
these matches are made is-6ften envisioned as a seafch process in whigh
both availgple workers and employers engage>in a search designed to

3

secure the best match among the available options. -This proéess is a
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coaclj on¢, and the longer the cimeiiapse bgcween the initigcion-of
. search and the securing of a match or the poorér.che match which is
.attained; the more costly 1s the process. . , o | | -
Education services p;ov;ded to elther afa;lable'workers or pqtencial'
employers, it 1is hypothesized, reéuée the time of seafch o:_imprqve thé'
quality of the matches attained. Individuals wlch'mﬁte educac;ﬁﬁ codld'
be expeccéd to better perceive the requirements of an optimal match and
. proceed to 1t wifh less delay. As a result, the level of search and job-
magching costs-—essentially, transaction costs-wouid be reduced because
of education. This reduction in costs 1s a social béﬁefic approﬁriaéeiy 
aﬁtributed to education. It is a direct impact of education and 1s so
depicted_in Flgure 1. AIChougE some of the resulting cost sévi;; or
improved job matches may be captured in increasad earnings add, Pence,
reflected in benefit meéagggs based on wage differentials, it seems
likely that most of these effects are not s¢ captured. The true value of
education services is, therefore, in excess of that implied by the §Ean-

dard measures.

f. Income Distributfon Effects of Education

.

As has been emphasized, one of the primary impacts of education
oﬁeraces tﬁro&gh the ¢reation of human capitai, and manifests 1itself as
increases iﬁ earnings of iqdividuals who have reééived edﬁcation ser-
vices. Thesé earnings changes are, themselves, reflected in the distri-
vbution of earnings and income. Depending on'wpo receives education ser-

vices and the effect of these services on earnings, the distribution of

iricome- can be made more or less unequal because of education. 'To the
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extent there have becn compensatory efforts In the providlon of educacidn
set?icea, {ndividuals with weaker family-bactground and lower earning
capacities have tended to recelve education services beyond what chef
would otherwise have received. By and iafge, targeted education has been
viewed as contributing to a reduction in income ineqﬁalicy.

Individuals have preferences for the degree of inequality existing in
the community to which they belong. Stated alternatively, {ndividuals
may be willing to pay some positive amount for decreases (or, in some
cases, increases) in the degree of income 1inequality--the. degree of ine-
quality 1s an argument in their utility “function. It 1s this perception
that lies at the‘base of the foptimal redistribution” literature (éee
Hochman and Rogers, 1969).

‘If. in fact, the provision of education services decreases inequality
and‘if a reduction in inequality is of benefit to citizens, educaticn
services must be crediced with this economic well-being benefit as well.
In Figure 1, “the channel of impact is viewed as running from educatian
se;vices to human capital to earnings effeccs and then to income distri-
bution efféctg; Tﬁis implieé that 1t is oni}'earnings ihequalicy that
" enters the utility fdnctions of members of thercommunicy;.in fact, ine-
quality in any dimension of well;being could be relevant. Identifying

only one channel, then is an oversimplification.

_G. Other EEffects of Education

In addition to these channels by which education services generate

~

changes in economic well-being, a variety of other éﬁfects of education

.




have been hypofﬁesized. These other effects will only be mentioned here,

and in cacalogué form:

1. Education services,}it is claimed, reduce the level of external
cogts which 1pd1viduai behavﬁor imposes on others. Holding all else

constant, it is hypothesized that education leads to reductions in crimi-

nal activity and delinquency, reductions in accidents causing harm to -i'ij'

others ot imposing increased health costs on others (e.g., automobile
accidents), and increases in community partiéipation and, hence, social

cohesion.

<

2. Education services, it has been suggested, facilitate.and further

the, process of technological advance and the diffusion of new tech-=
nologlies. 1In effect, che'linkages between Iinvention and innovation
beccmes stronger, making isoquants more elastic and 1ncreasing the

complementarity between research and development and capital

1nvestmenc.16

A

3. PFinally, education has been viewéd as a mechanism by which
talented individuals can be identified and elevated to crucial positions

of leadership. Alfred Marshall (1890), perhaps, expressed this best: .

-

’ o

"We may then conclude that the wisdom of expending public and private
funds is not to be measured by its direct fruits alone. It will be’pro-
fictable as a mere investment to give the masses of the people much
greater opportunities to get the start needed for bringing out their
latent abilities. And the economic value of one industrial genius is
sufficlent to cover the expenses of a whola town.” ’

In Figure 1, these effects are shown as stemming directly from educa-
tion services§ in fact, the impacts could be indirect, resulting from
éhanges in any one of the other effects of the provision of education

sérvices. Again, standard estimates of the benefits of education based

|
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on earnings differcnces or the growth accounting framework will fail to

7

capture these.benefits of education services. ‘ .

This-dlscussion, then, emphasizes the partial nature of the well=-
being benmefits of education estimated from direct returns based on ééfn-g
0

ings impacts. Several reasons exist for expecting such direct returns

impacts to be underestimates of the true well-being effects of education

services: 1) the value of leisure, 2) the value of home productioan, 3)

[

future earnings of children, 4) health effects, 5) fertiliry. effects,

6) consumption effects, 7) labor market search effects, 8) i#come distri~-
bution effects, 9) criminal activity effects, 10) social coheslon
effects, and 11) technological diffusion effec;s. However, other,factors‘

suggest that such direct returns estimates yield overestimates of- the

well-being effects of education. Reductions in mother's home time due to

education reduce hoth leisuré and the productivity of,.home time reflected
in?children's future earnings. These effects of education-—either, posi-
tive or n;éative-are‘noc reflected in direcf returns;estimates.
Moreove;, earnings iﬁpactg may not reflect qhe aggregate impact of educa-
tion on produéfivity {f labor markets are in disethlibrium and adjust

via changes in unemployment levels rather than wage rates. Intuition,

and it is only that, suggests that on balance the former factots far out-

weigh the latter ones-—that the c’ economic well-being effects are

substantially greater than those reflected in direct returns. It {s to

some' of the evidence regarding these former factors that we now turn.

A

KA
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V. Education and Economlc Well-Belng: Some Evldence
on Indirect Channels of Impnc

*,

LIRY

As section IV emphasizes, the contribution of education to economic

v

well—being is much broader than is reflected in increasés in mnrket wages
. e N

/ or measured economiq\frowth. Education may influence home._ productivity
(particularly efficiency in raising childrén), health of oneswlf and
one'¥ children (and thus aggregate health status), nutritional intake

(which also inflaences one's own and one's families' heéithi; fertility

a ” ’

t and contraception (permitting closer attainment ‘of desired family size, .
° amount and type of criminal behavior, and rinaily the distribution of
earnings and income. And evidence exists to suggest that %ducation has
such effects and that tney are important. ‘This section reviews some of
this evidence. 1It.is assumed tnat the.effects described'represent the

impact of education, holding tastes constant: In this way, the welfare
impacts of education can be meaningfully discussed. If, alternatively,
!

education'hascimpacts on these variables by changlng individual tastes,
the welfare impacts of education are more problematic. I the following

sections, we first review the literature on efficiency imgacts not . K

g 5\ refleeted in wage ér earnings differences, then the contribution of edu-

\. :
EatiOn to economic well-being tHrough altering the inccme distribution is ' '

L
v o

~ discussed.

. .
» LEPE

A.  Fertility Effects’ of Education — , .

\_ Education increases the value of a person's ti £. Since chil&renfare““”f~-~\_i;

relatively time-intensive goods--particularly foy women=-a rise ir the

mvalue of-a womaa's time is-likely to lead to a substitution away from
2

‘n
.
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children. One approach used .to model this relationship between fertility

-

and wpmen 8 education has been labelled the "new home economics' (Becker,
1965 Mincer, 1962; willis, 1973). 1In this framewo k education 1is
elated to fertility by later marriage, later child bearing, closer
spacing, and more efficlent contraceptivq use. Hence, education affects
; iertility through 1its influence on the value of time, on production func-
tion relationships in the home (such asy more efflcient use of eontracep-t

.;y.

tives and more efficiency in the gtoduction of child qualitv), and on the

Q

value of alternatlve activities and- inputs to home production (by

: altering market income opportunities) For example, as husband s income
increases\ fertility may increase ag more of all goods can be purchased
and wife's opportunity costs of home time are a re atively smaller per-
centage of}potential family income. Similarly, an increase in wife's
education will alter the opportunity costs" of home time; the'yalue of
time spent in the home, and income oppor*unities.

Empirical work»based on this framework generally employs simple
reduced forn and linearbspecifications‘as approximations to estimate the
equations of a com;lex'system. The assumption js made that children are
reIatively intensive with respevt to mother s tide, but not father's
time. This suggests that a partial effect of increased women's education
through the increase in the value of her time is a decrease in the demand -
for quantity of children (or substitution away from children). The
increase in potential income.resulting from increased education leads to
a greater demand for normal ‘goods=—including children. The bulk of evi-
7 dence suggests a net negative association between womeén's education and

o
fertility (that is, the quantity of"ghildren)

® 42 | .
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Robert Michael (1975), for example, uscs che Consumer Ancicipacion '
Survey of 1968 and estimates a coefficient of -.06, relating number oE
children to the years of wife's education. Willis (1973) alsq finds a
negative effect of wife's education, as does Detray (1973) in his analy-
sls stressing the qualicy of children. However, in a study including
wife's opportunicy gost in addicion to her education, Wolfe (1980) finds
opportunity costs have the eXpected negacive sign, but that education
itself has a positive sign. This, argues that the effect of educacion on
ferciliry through changing tastes may vell be positive. The negative
effect through changing opportunicies generally dominacas, however.

3

In sum, then, the evidence suggests that education services lead to a

reduccion in completed family size. To the extent that this represents

greatetr efficiency in achieving desired family size and greater effi-
ciency in producing child services (through child qualicy), this repre-
sents an improvement in well-being.

Additional evidence on tne effect of education on fertility is pro-
vided in the literature on contraceptive use. If "child services,”

thought of as the quality adjusted hours of children, are viewed as a

consumpcién good encéringfparencs' utility functions, it follows that

securing the optimal amount of child services will maximize utility: In -

effect, because child services raquire monetary and time expenditure,
parents weigh the benefits of a prospective child to the net expenditure,

to obtain their desired family size. If the net value of a conception is

b

negative, the household will improve 1its well-being by lowering the pro-
4

e bability of conception. One way to do this is to use contraceptives. .

<

However, contraceptive use involves costs (in terms of expenditures on

L]
’

contraceptives, foregone sexual gratificatiom, ov conflicts uith reli-

-
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gious beliefs) so that parents may demand more children {use fewer or

less efficient contraceptives) than they would Lf contraception were less

costly.

More educated couples may be able to reduce the probability of con-

" ception at lower cost than less educated couples. More educated couples

may have greater receptivity to new ideag;‘increaaed awareness of new
:echniques, and increasad efficiency of use’ of any contraceptives
(Michael, 1975). Several studies (Whelpton, Campbell and Patterson,
1966; Ryder and Westoff, 1971) provide evidence that more educated women
have more knowledge of contracepcives and employ more effective tech-
niques. For example, Ryder and Westoff found that more educaced couples’
use oral Eontracebtives more frequently, are more i;formed of the timing
of the ovulatory cycle, and are moré likeiy to appfove of contraceptive .
use. This, in turm, suggeécé that education heiﬁs‘families achieve ﬁheir“
desired family'sizé-—a well-being benefit.generally not recognized in the

returns to education literature and not measured by obser‘&ng,eduation~

related differences in labor market returns.

B. Infant Mcrtality, 'Child Health, and Child Quality Effects
of Education

As suggested above, child services yleld economic well-being, and one
gomﬁonenc of child services is the quality of children. To the extent
that education increases efficiency iﬁlproducing child quality, well-
being 1s also affected. In the work on fertilicy‘and education, child
quality and quantity are viewed as substituteéiin the household produc-
cion of child services; educacion s effect on child quality also influen-

ces fertility, ' ' -
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 Moreover, beczuse an experience of intadt mortality decreases well-
teing, this 13 also a channel by which education generates a return not
measured in earnings differences.( A number of studies have found that
educatioa-hae a positive impact on child survival: _mothers‘with more
education are more likely to oave a éhlld gsurvive (Wolfe and Behrman, y
198la). Similarly, more educated mothers are less likely to have low
birth weight children, which children tend to have a lower health stock
(Birch and Gussow, 1970)

Mothers' education also has a positive effect on the height and

weight of young children. And, among school age cnildren,'mother%,

education 1is also associated a wide set of healtk. measures;' Edwards and

Grossman (1980), usiqg the Health Examiﬂation Survey, a national sample

Vof over 3000 children collected in 1963 -55, found nothers' education to-

-

be the only socio—economic factor associated with a large set of

children's health measures among children 6-11. Measuring health as a

 latent variable wﬂihin a simoltaneous structural equation model, Wolfe

and van der Gaag (:981)17 elso find a significant, though_Smell positive
effect of mothers' education on children's health. In another study

using the RES data, ZEdwards and Grossman, (1979) find indirect positive

effect of mother g education on child quality-—intﬂllectual development.

The path 1s fr¥om mother's education to improved child's health, which has

-

a positive association with intellectual development.
Increases in parents' education are also likely to affect other
dimensions of child quality. For example, another form of increased

efficiency in home production is through production of nutritlon; In a

study of the U.S. (Chernichovsky and Coate, 1979) and another of a deve-

loping country (Wolfe and Behrman, 1982), an additional year of a

.
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mother s education is associated with a significant increase in nutrition

for each family member, although in a study of Columbia, Heller and Drake‘

’(1979) find a more anbiguous effect of education on child ‘nutrition’ and

heai;ho . . . ' .
- Pather's education i3 also a determinant of child quality. One early

study (Morgan, David, Cohen and Brazer, 1962) found education of the

father to be the most important: determinant of the education of their

children'who are heads of households. Children of fathers with more edu—c'

cation attain more education and all the benefits that go with it. 1In a
1971 study, Robert Michael, using the NBER- Census Bureau's Consumer

\ , S
Anticipation Survey of about 4,500 households, found that parents with

‘more education etpected a higher educatidnvlevel for their children.

While a good deal of evidence exists that education affects both the

aumber and quality of children, there is little evidence of the effect of .

child servicas on either the well—beina of parents (whose education level
is at issue) or the social beneflts of this component of education 8
effeccs. A few studies haVe tried to estimate the total social value or
such intergenerational effects. These are liuited to first generation »
types of benefits generally included in the human capital framework_—
namely, the increments in childrens’ earnings attributable to parents
educatlion. A study by Swift and Weisbrod (1965) found that benefits of
elementary and secondary education increase by 7 percent wheil such
intergenerational benefits are included; Spiegelman (1963) estimates
still larger benefits by measuring both the traditional childrens' earnj

ings benefits discounted back 20 years, and private benefits of ‘the

parents attributable to utility increases associated with children's ear—

s

nings increases, which he estimates as a fraction (.3) of the children's’
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eaéngggs benefits. Both of these studies indicate that.a full estimate
bf‘the social benefits of educatfon (including intergenerational effects)

is‘in excess of the private beneflts related to market earnings differen- .

tials.

f
-

Thus, parent’s education may influence many aspeezs of child quality—

health, education, achievement, and future market succz2ss. Underlying

these influences is a hypocheais that education increases the produc-
tivity of time spent in home production or at leasc in "child quality”

Atleen-Liebowitz (1975) has tested the quescion of whether
/ , :
or not increases in mother's education lead to an increase in home pro-

production.
duceivity. She assumes that in equilibrium, a woman will equate the.
value of her- home time to her wage rate. As a resuit, observed éifferen-
ces in home time of women of different education levels wich childten of
varying ages provides a'basis for 'imputing the value of “home cime. Thus,
the essence of het~approach is to use the value of a mother' s‘time in the
market (her wage rate) to estimate the value of home time, based on the
allocation of her cime becveen the market and home.

Sne~obserVes that for women with small children, education is posi-
cinely related c? ggﬁh‘che number of hours of home>time gng.che value of
home productivity per hour. As a resul the valuevof home productivity
relative to the market wage is greacet for more educated women wich small
children than those with less education.

The resultsl® estimated for 1959 based on the 1/1000 sample of U.S.
Census show that college—educated womer with a child 3-5 work eomewhac
less than women wiih less education (3 weeks less c0mpaned to those with
a grade school education and 1.8 weeks less ‘than hiph school educaced

women) . There is a somewhac smaller differential for each child 6*11
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.presenc; women with high schoql'and college education work about one

. - ]

week less than those with a grade school education.

Tﬁis evidence suggests that tﬁe Increase in market wages resulting -
from increased education i3 an underés:imate of’the increase In woﬁén'é?
total productivity attributable to education. When only actual earnings

increases are included, Women's time spent .in child rearing will not be

‘included in the measurement. To fully capture this effect, a full time

labor market equivalent.value must be adjusted upward.to reflect the fact

that home time is valued above the market wage for more'educated women
with young children.

Grduaﬁ (1973) also finds that more educated wgﬁén have a higﬁgt
shadow-price or value:of time with the presencé of "swmall children. Tﬁe
presence of a cgiid under 3 was found to increase the value of a woman's
timé by 30 percent if shé is 2 coilege graduate.

A final impact of education operating through non-market home pro-

duction activities conceras the efficlency of the production process for

home sarvices. According to Michael (1975), education is like new tech~

. , :
nology in the home. Households of more educated individuals have more

access to knowledge, “facts, and ideas and hence are able to act more

efficiently. This may also include more efficient market expenditures.

o

This implies that families with more gducaﬁion can do the same home tasks
more efficiently, implying that they aré better off even i1f they haéé the
same available time and money as less educated households. Micheal tests
this theory by comparing three repgésentative households which vary by °
income and gducationlg. On the basis of ?his comparison he finds that,

ceterls paribus, education\ihproves a family's well-beirng just as income

S
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improves thelr well—being. Thie 1s'ihCerpreced as evidence of an
increase in non-markec'ptoﬂuecléicygdue to increased education.

Thus, there isio;her evidence that parehcaleechooling;,patticularl}
that pf che.mocher, has a'widespread poeicivelimﬁacc on ehild quality and
these are additional gains from education that are generally not counted
in estimaces of the benefits of éducdtion; Increasing parents' education
appears to 1increase hone produetion in terms of {nfant and child health,
child nutrition, child education (and thereby feture marketrsuceess), and
cheAeffieiency of ﬁhe production process by which home serv}ces are pro-

duced. And all of these impacts contribute to economic well-being.

C. Own Health Effects of Education

’

Consistent with a human capital f?amewdrk, investment in education

may be joint with investment in health status. Improved health status is

human capital in its own right and, like education, will have some

-
Y

effects which are measured by earh;ng differences, some which are private

\
~

but not captured in earnings differences, and some which are external to
the individual. 1In Eecenc years, substantial literature on the corre-
lates of health status has‘appeared; education is often one of the‘rele—
vant independen: variebles.

In one of the earliest papers, Michael G;ossman (1975) set sut a
model to explore the effect of schooling on health.l9 Health is treated

as a stock (a type of capital) which can be increased through investzent

and depreciaces‘over time.. The stock of health increases available pro-

doctive time. Education serves to increase the wage rate (a2nd so the




value of productive time); however, education also inéreases the produc-

tivity of time spent on the production of health.

>

Grossman's estimates, using the NBER-Thorndike data, suggest that

éach year of schooling increases health by one to three and a half per=
: L

cent (depending'on whether poor health wad controlled for). Spouse's

- education also has & poéitive influence 6n husband's bealth and, in fact,

the ‘coefficient is larger than husband's ocwn gchooling. Finally, using

logit énalysis, Grnssmén finds that schooling has' a positive and sta-
tistically signifitant effect on the probability of. survival. Indeed, it
is the single most significanc factor among . an extensive 1list of indepen-
dent variables (including intelligence and income). At the expectad mor-
tality rate, a one year inc;éa;e in educatiom lowered the probability of
death by .4 percentage points. Orcutt (1977) has found a similar rela~
tionship between education and probability of death. |
These findings suggest that education has an important.indirecc
effect on produccivity which operates through an-individual's odn héalth
status. Only to the extent that this form of human capiCal increment is
reflected in market earnings will it be cantu;ed in standard estimates of
-’
the returns to educacion. These findings also suggest a pos‘tive return
from wife's education to spouse's health-—an effect likely to be captured
in standard benefit estimates only to the extent that OWn and spouse's
education are correlated. And the evidence suggests that education
increases the probability of survival. To the extent this is so, a por—
tion of the benefits of education from this source are increased lifétime
earnings. For all of these héalth or survival effects, the willingness
to pay of the individual for increased probability of survival, survival
past retirement, improved health over one's lifetime are noc'capturedﬂ

i
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Nor are the external effeccs\of improved health or survival effects (for “
example, spouse's or children's improved health due to an individual's
improved health).

D. Crime Effects of Education

The decision to penform'a criminal act can be viewed és a utility
maximiiing responée to economic opporcuﬁities and, gb such, 18 likely to
be affected by education. Wh{}gwgducacioﬁis effect on market wages isA
well documented, Ehrlich (1975) suggests that education is also likei; to
increase the producpivity of an individual in illegit}hate activities,
particdlarly invavoiéing detection. Since expected lifetime legitiﬁgte'
earnings are increased through education, the “potential cost™ of detec~ .

tion Is higher. Hence, individuals with more education are likely to

‘'engage in "more profitable” illegitimate activities, if any, and nbt the

most ommon property crimes.

Ehrlich surveys the limited evidence fro@ a variety of studies to
show that those who gommic property crimes have relatively low educa-
tion. However, thg evidence 1is weék since, if his model is correct, cri-
minals with more education are less likely to be detected. The effect of

_ , .
education on illegitimate activitles is uncertain.
There is a sprinkling of other evidence: Spiegelman (1968) finds

juveniles with more education are less likely to coummit crimes; Webb

(1977) studied the educational backgrounds of inmates and found many have

[

e

low education.




E. Income Distribution Effects of Education

As iection I1I emphasized, if people care about the income distribu-
tion or income poverty, the effects of education on the income distribu-

tion may contribute to or detract from economic well-being. If less ine-

. quality is valued, for example, and 1if education‘ié equalizing, the bene-

" fits attributed to education must belsupplementid fdr,tﬁi; reai:z;///’ii

Hence), a basic question in measu:in; the benefit§ of education 48 whether
education equalizes in;o@e or not. Education has been viewed for many
years és a means of increasing economic mobility and therefore promoting
income equality. Hdwevef, a number of‘;esearchers (e.g.,?Mincer, 1974;
Chiswick, 1974) find that income is more.unequally distributed as the
result of education and the returns to eduﬁation. Others (e.g., ﬁarin
and Psaéharopoulos, 1976; Tingergen, 1975; and Pechman, 1970) conclude
that education is an equalizer of the income distribution.

Marin and PQ?charOpoulos present an insightful way of seeing the

source of different findings. Begin with a standard human capital wmodel

_measuring returns to educationm,
.,

: . s
log Yg = log Yo + L log (1 +1j) +u @
I=1

and rewrite it is estimatable form
log Yg = log Y, + IS + u, (1a)

where Yg = earnings of person with s years of education,

Y, = earnings of person with zerc schooling,:

0
r = rate of return,

u = error ternm measuringﬁthe effects of omitted variables.




» Then by dropping the variance and covariance of u\aﬁd estimating Var
(log fs) = Var (log rS), ;ne can obtain an estimate oélthg degree to
- which income inequality is associated with the qurrencxeduéation distri-
/f/ bution. In order for researchers Eo analyze and'pfedict the impact of
“changes in educ;:ion (and rates-of return) onuﬁhe income distribution,

this e&uation can be approximated by one which disaggregates the right

hand side into its component parts:

Var (log Yg) = T2 Var (S) + S2 (Var) r + 2ES Cov (r,s).

As Marin and Psacharoéolous point out, Qome researchers (e.g.,
Mincer, Chiswick) simplify,ané assume that r and S are independent random
variables. In this case, they estimaée var (log Yg) = 2 Var (s) +
32 var (r) + Var (S) Var (r): Since all of these terms on the right hand
~ sgide are positive, increases in the levél of schooling must lead to

increases in inequality. 1If, instead, r and S are allowed %o be
dependentzo agd, if rhe covariance of r and 5 is negative, the income
distribution can be made more or less equal through increases in S,
depending on the relative size of the positive ;nd negaqug'termé.

Marim. and PsacH:ropoulos perform estimates of the re;Q;nse of the Var.
(log Yg) éfycganges in schooling assuming both independence and depen-
dence. For a close approﬁimatfon to the level of actual schooling in th;
U.S., where the rate of return declines as scheoling ilcrease321, they
find a one-year increase in schooling of the pogulacid; leads to a 15

percent increase in income inequality assuming independence and a 10 per-

cent decrease in income Inequality assuming the rate of retyrn declines

as schooling increases (dependence). This suggests that .a good deal of-

the dispute over the income distributional effects of ‘education stems

L2 . . -
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from different underlying models or assumptions incorporated into the

model, and that at best, the estimates are offering only clues,'not clear

answers .

Tinbergen uses an alternacive model as the basf; for his conclusion

that education equalizes ‘the income distribucion. His model is based on

a supply-demand race becween cechnological Shifts toward more highly edu-

caced labor on the demand side of the labor markec ana tncreases in edu- -

cation of the labor force on‘che supply side. Equalization depends on
the relative rate of increase between the'percenCage of the population
edgcaced-and tﬁe technology—-bsed demaﬁd’for educated workers. Reductions
in inequalit;‘occur only if the expansion of education overtakes the
technology-based demand for higher educated workers. Based on a set of
estimates explaining income inequality, he concludes chac income ine-
quality'could be halved by either doubling the prOporcion of the po;ulam
ciqp with higher education or increasing secondary school enrollment ?o
90-95 berceuc and doubling higher education enroilment522

Dresch also ba;es his analysis of reCufns to education and income
distribution effects on-che technology—-based demand for eéucaced workers.
Iﬁ this analysis, ;;e continued high returns to education in the U.S.
through the 1970s were a uﬂi&de period based on cechnologf&ally based
changes and rapid growth of sgectors employing highly educated labor.
Based on reasonable estimates of subscituciﬁn elasticities from a model
employing fitted production funétions, fairly nonrestrictive labor demand
models, and a'supplx model sensitive to demographic and relative wage
changes, Dresch‘estimated that the ratio of ccllege g:aduété to non-

graduate wages would decrease about 13 percent from 1970 to 1990 in

response to the relative increase in higher education. This will
‘ v
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. . ‘ e
equa}ize the income distributionf Asawith Tin%}rgen, Dresch finds that
equalization debenda on the relative rates of %?cregée of edﬁcaced per;
sons and the technolpgy—baaed demand,forﬁlagor. Dlﬁ

Others argue that, in terms of income inequality,' schooling appears
to have little effect. Even if schoo;ing is targeted at 'disadvaycéged

* groups”, Jenéks (1972), Levin (1971), and Thurow (1972)Largue, there';ill

be little change in the inequality of the incecme distribution. According

o

to Jencks, education alone explains little of the variation in men's ! K
incomes. EQeu if traditionally disadvantaged grsups (e.g., nonwhites,
women and working class whites) iIncrease their education, their Incomes
will not increase substantiilly becau;e of constraints on the access of
these persons to highly paid positions. Because ﬁost of the financial
benefit of education comes via access to more highly paid occupations,
increasing or 2qualizing education'for'everyone would not quéliﬁe
incomes since, in his words, "giving everyone more credentials carnot
provide everyone with access to the best-paid occupations”™ (p. 224). .
Hence, it follows that "equalizing everyone's educaﬁional attaioment
would have virtual%y no effect on income inéquality“ (p;‘224).
Levin gnd Thurpq also argue that educagion 1s not an effective meauns
of equalizing income. Thurow's argument is baged on the view that the
labor market should be characterized as one of job competition rather )
than wage competition. Ihe role of education is to dgtermipe'ong's posi-
tion in the labor queue, while productivity is determined by on-the-job
- training after one's position 1s attained. Since education oniyfaffeccs

one's position, not productivity, educating an additional person leads to

eqﬁglizing within an education group, but may accentuate the éifferences

between groups.
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An important question in evaluating the contribution of education to

well-being. via 1its impact on income inequality or poverty concerns the

distribution of education services. Clearly, the distributional impact )

-
16

will be differentﬁif educational $Services are targeted on the disadvan-
taged population‘i; opposed to, say, being distributed equaiiy- One com—
mon view is that the public-private financing of higher levels of educa-
tion has a regressive effect on the income distribution insofar as the
children of upper socloeconomic groups have a greater probability of'
attending collége than chiidren froﬁ less well-to-do parents. An'alter-
native view 1s that pﬁblic subsidies’ or loan programs allow lower—income
children to attend institutions of higher education. This:increase in‘ﬂhﬁ
socioeconomicﬂmobilgty reduces income inequality and this should be :
included in any measure of social benefits.

" The evidence on the ﬁobility effect is that there 1is some limited

-

response to subsidies, but the elasticity is low (approximately 3).

.(See R. Freeman, 1969.)' Even 1f all individuals who attend colleges only

if thex fecexve subsidization are from low income families, Freeman

e

argues jbét 75% of the suhsidies are allocated to' studants from higher
- . / .

5 .
income :::Ti%gs. ‘ ’
. S

Rivlin (197%)'ha; also addressed‘the question of the distributional

effects of'targq;ed education programs. In her view, even such

targéting efforgé will nbt substantially reduce income inequality: only

a iimited numbef'of,the poor recelve such subsidization, education does
~ ‘

not have large income impacts and these income impacts only aﬁgwrealized

over the long run, .and the relative earnings of educated workers have

’

_ begun to erode.

AN




, From thfs brief survey, ‘then, it seems clear that the evidence on the

5 ., . - DY T

effect of educacion on the income distribution 1is not conclusive. This ’

is due to several factors: data limications, the lack of _clarity on the

s
way the demand for educated iabor interaccs with the supply of educaced

labor, the existience of a dependent relationship between the returns to
education and the quancicy of educacion, and the discribucion of addi- . -

Y

tional education services. However, all of these studies only include

-the earned income effeccs of education in measuring the income distribu-

tion eﬁfects-. The effect of education on the discribution of nonearned

income or a more comprehensive definition of full income including the
.

value of leisure time has not been analyzed. _As a result, the influence

of education on inequality in distribution of well-belng 1is likely to be
understated. In any case, it seems quite impossible at this“stage of

understanding to attribute any socilal well—being benefits to education

. operating through the income distribution effects. Neither the socilal -

benefits of reduced .inequality nor the -equalizing effects of educational

4
.

sarvices are known with cenfidence.

In sum, Enen, the indirect effects of education on economic well- .
being which we have discussed point to the following °°“°1“§%$§&
Education tends to reduce completed family size. This'ls partly
explained by the increased abilicy to achieve desired family size through
more efficient‘contraceptive use. . In addition, education leads to more
efgiciency in producing higher qualicy children, in parc Ehrough improved
nutrition. Since the utility from children (according to the newnhome _

economics) comas from child services, quality, more education leads to _ -

©
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more quality, which‘leada to « reduction in the quantity desired.
Education improves several dimensions of child quality: child healthr,
intellectual development,.education,,and ekpected income. Including edu-
cation and expected income benefite‘nay increase the measured returns to
education by one-third. Education also leads.to greater efficiency in
consumption. Thus, more edudation indirectly leads to greater utilityl

through improved ‘market expenditures. Still further, education improves

own health, spouse ] health and decreases expected mortality. To . tHe

extent these are beyond wage increases, they are not captured in standard
estimates of the benefits of education. There is also some evidence that
crimekma§ be reduced due to increased education. Finally, evidence was

presented on the effect of education on the income distribution. The

‘everall effect is not clear, although education has played a role and

targetéd education policies, or large increases in the college educated

may decrease income lnequallity. )
Evidence on other effects of education such as social cohesion,

leadership, the speed of techfiological diffusion, are not discussed. The

first are not included because there is little documentation of these
rd P

'effects, the latter because another paper in this series deals specifi—

cally with this issue. s -

e v

Y

VI. Implications for Research and Policy

. Our discussion.suggests that the provision of education services 1is
likely to have a- larger‘impact on economlic well-being than is’ estimated

by studies based upon either the direct returns or growth accounting fra-

'ueworks. The p*imary effects which contribute to ‘this overall impact and

. 58~ o




-

~
It

which are not reflected in the standard studies include health and'longe-
‘ . .

vity related effects, fertility and child quality éffects, income distri-

bution.effects, and social cohesion effects. The conclusion‘that stan~
dard estimates understate the total effect of education services reflects
the judgment that the overstatement of the well—being effects of educa-

tion in the standard estimates (due to erroneous estimates of the value

of the home time of spouses'and the displacement'effects emphasized in

. ° . N
disequilibrium models) is exceeded by the health, fertility, home produc-

tivity, social cohesion, and distributional effects of education on well-

being which are not measured in the standard estimates).

This conclusion suggests that the total. contribution of education to -

soclal well-being 1is in excess of that reported in the standard rate of

o

return to education estimates. It does not, by itself, lead to any

- policy conclusi?n regarding the level of public support for education.

The question oﬂ’public support must rest on an appra*sai of the public =

good component of total educational benefits, externalities assoclated
with the provision of education services, or.other market failures
.restricting the ability of the private sector to optimally respond to the
demands of individuals reflecting the private goods bﬂnefits of educa-

tion. The preceding discussion does not directly address this question.

Nor does this discussion shed very much light on the optimal composition’

of resources allocated by educational services. The internal rate of

4

return on marginal expenditures in various directions is requirad for

judgments on this issue.

\

There are some policy-related conclusions which this discussion

suggests, however. First, if those components of economic well-belng

' \6 -
generated by education services but not captured in the standard estima-

- .99




.tes (eig., healch and nutrition beneflts) are private goods, private
decision will refleccothem automatically, with no implication for public

support.23 \This is so, of course, unless markec failures (e.g. ptivate
\
.capital market failures) rescricc the ability of individuals to secure
: :

the desired leﬁgl of education services privately. Many of the non~human

\ .
capital benefits we have identified have this private {good character-—a

large share of health and nutrition benefits;'fettilicy benefi:s,'and job

search bgnefics are of this sort. Others, hbwever, are domirated by
externality or publ#c‘goodvtraICS. These include the income distribution
effects, the socialccohesion and technology effécts, and some share of
the health and fercilicy effe;ts. To the extenc\chac these channels of
benefit comprise a larger share of total benefits than is commonly

believed-—and our review of the evidence does suggest major well-being

effects through these channels-incréases 1a public support toward educa=

~

tion would be justified.- : S

Second, to the extent that these less racognized channels of well-
being eff;cts are public good or externality dominated (or if private
good in character, but constrained due to market imperhections), he
allocaéion of reso;;ces within the education sector should emphasive

these outputs. This implies that educational services which induce beha-

vioral change related to fertility, health status, oOr -abor market Searyh
or. wh*ch secure desirable changes in the inequal'cy of income (e.g., com~
aensatory educacion) should be emphasized.

A third conclusion relates more to research than to policy. If edu-
/ cation services create public, unmarketed benefits as well as p:ivace
beneﬁits,‘a spacial burde? is placed-én empirical work designed to

' measure the full willingness to pay for eduéation‘Services: The problem
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is not unlike that which dominates éhc question of the economic well-
being effects of env;ronmental impro;hmenf. Like educatlon:,environmen;
tal improvements con#ey economic Well-béing through a Vargety of
channels-—~health eﬁfeccs; amenity affeccs: macérials damage and cleauing
effects, and expansions of recngatiohal options. . o

One question then, is: Does reséarch in the environmental area
desighed to measure the benefits of environmeﬁ:al improvement have any
lesaonsbfor the education area? One importan; line of environmental
research is designed to measure the public good benefits of environmental
improvements. This research rests oa an extension of the hedonic tech-
nique. When applied to property value or wage differences, this indirect
non-market evaluation technique is able to estimate the contribution of |
anvironmental services (or other public goods) to these ohserved price

differences and, under certain conditions, to translate this. contribution

into the willingess to pay (economic benefits) of changes in environmen=

tal huality.

.

Because non-marketed environmental effects result in alterations of
. ‘
decisions regarding the purchase of private goods, the observed prices
and outputs of privdte marketed goods can be usad to infer benefits from
public environmental outputs.
Some, but cle;rly not all, of the benefits of education services have
" public good characteristics similar to those of environmental serQices.
Such benefits (for example, *social cohesion effects and those'effects .,
which induce "desirable” behavicral traits on the part of those who are
eduEated) are experieﬁced by those who come into coﬁtact with' people who

are "educated.” One could claim, then, that in the same way that nelgh-

borhoods with less air pollution are, ceteris paribus more deslirable
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. _ than neighborhoods with more air pollution, so too will neighborhoods
with a higher proportlon of "educated” people be more desirable, ceteris

fpsribua, than neighborhoods with a lower proportion of edncated people.
And in the same way that hedonic~procedures are able to measure the
public good—cype air quality benefits associaced with 1nd4vidual pleces
of prOperCy (or particular jobs, through wage differentials), such proce-
dures could, in principle, be used to estimate some of the public good
benefits of educational services?4 . ..V ' | ' .
Implementation of this research approach, however, requires that

several quescions of a conceptual or theoretical sort be answered prior ,
to egtimation. These include: 1) What are the components of the public
benefits of educational services whZch have the site specific (or job .

specific) requirements necessary for such hedonic basad estimation

cechniques.25 2) Whatmconditions regarding factor mobility, the effi—

ciency of private market operation, and the perception of the benefits of

N education must hold for these public bemefits to be accurately reflected —
in price and output observations in property and labor narkecs. In addi-~- q
tion to Chese conceptual iSSues, a crucial emnirical issue must be ,
confronted; Do dacafexisc to allow the effect of associaCIng with edu— ‘¥W
cated people” on observed prices in property or labor markets to be ‘ |
distinguished from the wide variety of’other determinancs of such'prices? j

These determinants (in the property markec case)wrange from detailed
housing characteristics, environmencal and amenity characceristxcs of
neighborhoods,_the proximity of neighborhoods to employment and shopping
centers and to mass transit facilities, the .socloeconomic and racial

characceriscics of neighborhoods, and the school qualicy and fncome level ‘
of neighborhoods. This last determinant poses especially difficult . f‘




problnm; as the possibility of stacisctcélly/separating it from the edu-~
cation level of residents in a neighborhood is not clear.

A aecond approach wouls‘;lso appear to hold some promise for
_measuring the wfllingness to pay for the private non—market benefits of
education. If the alterng;ive'ways of producing each benefit can be
idehtified, ;nd their costs measured, ;he least cosﬁly of th? alter-
natives can be usad as a measure of willinguess to pay. In order to do
‘this, a production function for the ‘benefit can be estimated using all :
inputs (including education) as determinants of output. This could build
on the production function work done for firms using a genéral form such
as a translog préduction funcﬁion which allows }or substiQQCe and comple- .
mentary felationships among.inpuCS. Through this approach, the value of
a one year increment in education in terms of the increase im a par-
ticular benefit (output) can be estimated. Alternative ways to obtain
the same increment to output can al;o be obtained ftom this prod@ccion
function, and the ”cosé" of these alternatives.can be dérived. Usin; .
this information, the least costly alCerpacive can be identified ahd‘its
value employed as a measurekof the willingness to pay; This approach
rests on Ehé ”alternéiive cost” basis of benefit estimation, and requlres
the assumptions which make this basis equivaleﬁc to willingness to pay.

For example, consider the child health beﬁefits of education.
Parents' education, prior medical care, and fa&ily income could be
included in the prodﬁction function of this variable, while controlling
_ for infant birth weight, any hereditary health conditions, child age,
and Sex. The coefficient on parents' educatfon would measure the

increase in child health due to a one year increase in parents’ educa-

tion. The estimate would also indicate how much medical care and sepa-

,kA

=
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rately how much family income would‘be necessary to produce an equivaleat
galn in child health. The family income estimate would be a direct
.éollar value; that for medical care Qould havé_co be estimated. The
lower of these dollar value equivalents codld then be taken as the

~

willingness to pay for each additional year of education in terms of the
private child heai;h benefits.- )

éor'the estimates from such an approach to be reliable, all inputs
into child‘health:(or any other bengfit) would have to be included in the .
estimate, for omitted variables may.yield blased results. . lievertheless,
this approach may p;ovide a means of deriving estimates for a broad set
of non-market private benefits. |

Both of these approaches, then, have problems; These not-
withstanding, we would suggestacheir potential viability for quantifying

important components of the total benefits of education components which

have thusfar been discussed only in gnalitative and speculacive'Cerms.
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FOOTNOTES ’

lAmdng the important ploneering works in the human cap}cal'liceracure
. . { a .
are Becker (1964), Mincer (1958), and Mincer (1970). See Rosen (1977)
for a goodoéurvey of the empirical human capital literature. Dénison

(1962, 1967 and 1979) 1is the fbunder‘of and major contributor to the

growth accounting approach.
20ne could claim that, by not choosing private schools, the parents

of public schbol children are also making a private choice regarding the

quaqciiy,of education services to be provided to their children.
However, because public education services are provided at a zero price,
: - . /
/
/

/
/

/

the notion that an effective privace choice has been made appears to

stretch the meaning of that term.
.3The notion of private benefits in the case of elementary and segén—
/

dary education is not straightforward. Clearly some of the bengff;/is

expropriated by the student -him or herself and will be reflecteﬁ/in labor
market earnings or consumption berefits, as in the case of h;g{er educa-
.tion. Iﬁ this case, however, some private benefits will bg/;eceived by

,
the parents of the student. We will label both as private sources of
p : .

benefit.
4This.definition of willingness to pay 1s that’of the compensating
variation——the amount the individual would héve to be compensated to
maintain utility constant in the casea of, say, an increase inm the price
of a good of service, evaluated at the new set of relative prices.
5This concept of well-being effects rests on the same theoretical

basis as the concept of benefits in benefit-cost analysis. (See Havenan

-

and Vieisrod, 1975.)




6Mosc of this research has gocused on the benefits of changes in air
and water quality; changes which are by their nature public goods. A
Eeview and cricique.of.chis research s found in Freeman (1979).

TThis conclusion is based on the assudiption that aggregate v
willingness to éay is the summation of that of the individuals benefited
by the good or service——that there are no weights other than unity
Attached to any individual benefits. Thié is a standard assumption (see
Harberger, 1971a).

8Education is also likely to affect ﬁoﬁ-monetary differences among
jobs-~differences in the dirtiness, difficulty, and unpleasantness of
jobs. The willingness to pay for these job quality differences should,

like leisure differences, be reflected in the aggregate benefits of
education. |

9Tt has also been speculated that, because the quality of the home
time of mothers "induced” into the labor market by own education may
increase, the overall effect of mother's education on the achievement
level of children may not decrease.

10goth adjustéd and unadjusted estimates of the benefits (private
returns) of education are presented in the literature. Unadjusted esti-
mates are found in Psacharopolous (1977) and Behrﬁan, Wolfa and Turnalil
(1981) make rate of return estimates based on the shadow price ad just—
ment.

llA stylized model of this form can be represented by:

1) U = U(N, Q, Z) where N, Q and Z represent the number ef children,
child quality, and non-child sources of satisféction. Q and Z are pro-

duced in the home according to production functions
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Q = £ (T./N, Xo/N) where T, = time spent on.children,F

X. = market goods allocated to children
Z = g‘(Tz, Xz), wﬁere Tz = time spent on Z,

Xz = market goods allocated to Z.
Under certain aésumptions (e.g., lineér homogeneous production);"

child services (C) is a function of average child qualdty:

C =NQ = £(T., X.)-
There 1s a time and income constraint: 2in full income terms
I =0.NQ + lIzZ = 1I.C + szjwhere Iy are shadow prices of C and Z,
regpectively.
12Figure 1, howevér, does suggest thkat education induced changes in
fertilicy ﬁay affect productivity by affecting earnings and the quantity
- or quality of home time spent with children.
131ncreases in health staﬁu; might also increase the value of home
production and leisure time and, through them, the value of "home time”
provided to children. These are ignored in the diagram.
14Tﬁe correct basis for measuring the well-being effects of ‘Increases
in longevity 1is als® the willingness to pay councept. Its use In evaluy-
ating the senefits of increases in longevity and well-time, irrespective

of the source of the increase, 1is analyzed in Mishan (1971). Note that

to the extent that health cara costs are nct individually borne, the
benefits of improved'healch status i/ the form of reductions in health
care costs are not refleéced in_private willingness to pay. This com~

ponent then must be estimated independently and added tc willingness—to=

pay benefits.




, tion (%.g,, mugic), it is likely to decrease, the Valuelof other consumﬁf'

157he sign on these effects is not unambiguodsly positive, however.

_ Hhiiﬁ education may well increase the value.of certain types of consump-

N

' &

tion forms (e.g., stock car races). Therefore, from s clety's point of

-
I

view, the net well-being impact of education through this complementary
congumption effect depends on ‘the utility function of th? evalua;ors.a
ngs R. Nelson (1978, p. 467) stated: "The production and installa-
tion of newdtechnology requires educated workers; further, in the absence
oéltechnological advance educated workers would be doing nothing dif-
'ferent than uneducated workers and would not be more éroductive."

171n Wolfe and van der Gaag, overall health.status is specified as a

function of various sociceconomic variables. The model has the following

form:

B* = ax + £} (1)

HCy = B'y4z + B'oqH* + €24 1 =1, 4 2)

Nj’YjH*+e3j =1, 7 (3)
) ,

where H¥ represents the latent variable health status, X is a vector of
exogenous variables, HC represents health care utilization, Nj represents
need {(or health proxy variébles), B8's are parameters estimated and the
€'s are disturbance terms assumed to be normally distributed and Indepen-
dent across equations.

181he equations estimated by education subgroups of women are of the

form:

LFP = a + b (wage) + c (children by age groups) + YX,
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where LFP is measured In weeks and che X vector includes other factors

likely to affect LEP.

191 has more income than other 2; 2 more education but same income as
3, and 3 the same education as 1 and same income as 2.

19The model is:

Heel = He = Ip = Sefle
then

1nI, = alnMy + (1 - a)lnTe + pE

is the gross investment of praduction functfon, and the reduced form

demand function is

1n H, = acloWy - aclnPy + peE - det = €lndy

where H = health stock at age t,
I, = gross inveSt?ent and 8¢ is the rate of depreciation,
My = vector of market goods used to produce I of health,
Te = person'g!own time input and E = education, '
p = peréentage‘improvement in nonmarket activity due to E,
P, = price of Y,
£ = elasticity,
& = parameters estimated.
20Dependency of r and S will exist if (1) r depends on the levei of
gchooling, or (2) those expeccing higher rétes of %écurn-(r) select ﬁg;é

schooling. Both of these seem quite likely, and a;e'qhnsiSCént with

research in the area.

o
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21They perform thié estimation stng a parameter deriv;d from the
quadratic formulation of Mincer.

22'Ihe estimates are based on national'ﬁa;a ;f developed countries.

23This might, however, explain the disparity becﬁeen-declining
mgasured rate; of retarn to higher education and continued high demand
for higher education. L

24E‘_reeman (1979) contains the most éxCensive discuséidﬁ of the use df
tﬁis technique to measure environmental bengfics. -

251p fact, it is ﬁoc at all clear that such public good effects of '
education services comprise more than a trivial sh;te of Egggl education
benefits or a major.proporcion of the public good Eenefinsfgf educat;on

services. For example, the income distributional effects of education,

while public geod in nature, are not likely to be site specific.
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