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ABSTRACT

This paper is a review of the Lliteraturs on the subject of
education and the distribution of income. The study was made with a
special interest in the relarionship as i1t exists ip the developing
countries. However, perhaps due to data problems, not much work
{other than rate of return studies) has been done on these countries.
Most of the thecry, and empirical research, has heen developed in the
West. Comsequently, much of the material covered in this paper may
not have a direct reference to a developing countrv. But insofar as
aconemic theory is universally applicable, this survey might help us
in understanding the impact of educational nolicies in the developing
countries.

The survey is arranged in the following manner: Section I
is an introduction which attemmts to set the issue of income inequality
in a philosonhical-political~aconomic perspective and Section II sets
the stage for the study of the education~income commection. Sections
TI1 and IV discuss three theorstical models that have been offered to
explain the distribution of incoue. These theories relate income
inequality to education and as such their study is relevant for pur-
poses of this paper. Section V commects theory and estimation and is
concerned with the measurement of educational impact on income (rate
of return analysis). Section VI discusses the income distriburicn
effects of educational finance and Section VII makes a cautious attempt
to evaluate issues concerning the intergenerational transfer of income
and takes a dab at class mobility. Section VIII concludes the paper
with a general discussion on the role of education.
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ECTIOH I - all INTRODUCTION

The issue of income distpibution ig, at the risk of an under-
statement, a multi-dimensional one. Philosophy, politics and econowmics
are inextricably iovolved in the determination of whal the proper distri-
butioen of income should be and how should it, bliss, be achieved. This

confluence of disciplines complicates the problem and makes difficult the
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searcn for unarbizuous answers. Tach fiegld, however, has a unique
coutribution to make, and it is the purpose of this preamble to summarize,
if possible, the important role sach plays in any nmeaningful study of the
problem of income distribution.

e issue has been particularly fascinating for the philosophers
since the subject matter brings into possible confliet the notions of
liberty and distributive justice. A noteworthy addition to the literature
is a recent book by John Bawls [931, who delineates arguments for a program
of social justice. The hook has already set off a healthy discussion on
its implications for policy (see Arrow [3], Bell [4]). Generally,
philosophars have voiecsd concern over unegqual starts in life, but have
more or less accepted unagqual results if these were dus to factors like
natural abilities and taleants. {(In termz of the framework of this paper,
unequal incomes are accentable, but only if they are a function of equal
educational opportunity.) TRawls, however, contends that natural advantages

are also random in character apd therefore it is a wmyth to believe that

there is equal opportunity. Consequently, one should concentrate on



egualizing results; and Rawls offers this recommendaticn for social policy:

“A1l1l social primary goods ~- libertv and oppertunity, income
and wealth, and the bases of self respect -— are to be distributed
equally unless an unequal distribution of any or all of these poods is
to the advantage of the least favored.”

Rawls program would favor only those programs which benefit the
least advantaged absclutely. it is unclear as to how much relative
inequality Rawls is willing to accept alonp with absolute improvement.
Though this is perhaps not dealt with explicitly, it should be meantioned
that there is a strong egalitarian hias ir Rawls' writings.

Economists, particularly of tae political kind, have also
evinced a more than passing interest in the issue of income distribution.
Their discussions on the subject, often spiced with passion and ideology,
were inevitably (and some might say lamentably) calmed by the reason of
positive economics. This reason dictated that a positive theory should
accept the natural order of events and allow marginal products to fall
where they may. REfficiency in the allocation of resources would thereby
result and total wealth would he accordinely maximized. A further small
step for these philosophers was the deduction that maximization of wealth
would also maximize welfare. Meedless to say, this ostensibly rational
and positive approach was easily stripped of its vencer and exposed -
and found to be as value laden a% the prescription of its detractors.

Nevertheless, positive economics ruled, and the anguished voices
from the left were muted, if not ridiculed. Protests against the

structural bias of the system remained just that - and were sometimes

dubbed by some to be the argumeuts of the heart, rather than of the mind.



Such was and is the hold of positive economics.

Lately, however, the discordant view is being tuned in by
conventional economists. That the natural order of marginal products
may not be just is slowly being accepted by economists, and the debate
is now shifting ground from the question of income distribution to a
search for answers to correct it.

This new approach is most obviocus amongst the so-called
development economists, who previous to the change recommended the
maximization of growth formula. To understand their shedding of the
growth skin one has to study the reality of the developing countries
today. And to that issue we now turn.

The developiag countries have always been poor, but the despair
caused by poverty has now been exacerbated by tensions and rebellion
over the prevailing distribution of wealth. The development decade of
the '60%s, dedicated to the single-minded pursuit of growth, has left
in its wake some growth and worsening inequality. That this might be
inherent to the growth process has been postulated by Kuznets and
gupnorced (and debated)} by empirical research. (The worsening inequality
is theorized to be the rvesult of a shift from agricultural to non-agri-
cultural sectors and from traditional to modern modas of production.}
Kuznets theorizes that sventually a turning point is reached when the
distribution becomes less unequsl. He bases his thepry on observations
of the Western experience. it is never made explicit, however, as to

when, and how, the turning peint is reached.



Even if this point is reached, it is questionable whether the
more destitute members of sociefy will await patiently the day of judg-
ment; whether, indeed, society in geperal can or should wait. Consequently,
policy makers, international agencies and development economists have
become increasingly coucerned over the issue of income distribution.
Indeed, the study of the subject has become trendy, though nobody doubts
that its time had come. The progress report of the ‘60’'s, with its
distrubing conclusions of some growth, worsening inaquality and no
absolute imporvement in the lives of the least advantaged members of

clety has sent economists back to the drawing board for newer drafts
of optimum policy. Where once the economists turnad a blind eve to the
issue of income distwibution, in favor of the vision of bigger and better
pies, there now is an avid interest in hoth growth and income distributioun.
Are there tradeoffs, and 1f so, how should the exchange take place?

It is indeed a welcome turn of events that even traditional
economists are now talking about growth and income distribution. However,
as one economist put 1t, all economic answers are ultimately political
quastions. Classes in power and the ownars of wealth are usually loath
to give up their prized possessions. Though growth and redistribution
might now ke theorsatically poésible? its practical possibility might be
non-existent. The example of Chile is only too recent to remind us that
even incremental changes within the prevailing political and social
system may be unaccaeptable. Of course, it goes without saying that one

may be
person’s incremental change [/ another’s revolution.



To delve further into the political question would take us on
a long detour. It need only be menticned that the menu of pelicy choice
coneists mot only of growth and redistribution and the tradeoffs, if
any; between them but also the intevaction and tradeoffs of these

possibilities with political reality.
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SECTION II - EDUCATION AND INCOME INEQUALITY

Coupled with the study of the implications of growth for
patterns of income distribution is a complementary interest in tae
caussl factors of income distributions. Marx, et.al. have, of course,
extensively discussed this subject. but their preoccupation had been
with factor incomes: returns to capital and returns to labor. Interest
in cawsal factors of personal income distribution is relatively new and
until quite recently, its explanation had been relegated to theories of
chance. (See, for instance, Champereowne [27]). A resurgence of this
view in a slightly disguised form is that of Jencks, et.al., [64] who
state that a considerahle variation in incomes is the result of luck.

The distribution of physical capital has always been recognizad
as having a bearing on the pattern of income disgtribution. However,
ancther causal factor, educatiom, though always recognized as an important
determinant, has not been explicitly theorized until quite recently.

That education was alwavs recognized as a determinant of income is revealed

"

by this quote of Mclulloch who said ian his Principles of Political Economy

(1525), that ‘a better system of education and a better law of inheritance
are two of the most powerful means of reducing inequalities in income.’
(quote from Chiswick [2¢1).

What is the relationship between education and income? Between
patterns of education and patterns of income? Interast in this issue is
germane, and heightened by the fact that education is viewed by economists
and policy makers alike as apn instrument with a strong chance of achieving

the target pattern of income distribution. And our purpose in this paper



is to examine this persumed sducation-income comnection.

Though there is considerable interest in the education income
relationship, its study (more so in the developing, than in developed
countries} has been plagued with data problems. Often, there is no data
available on the size distribution of income; if it is available, it way
not exist in age-education-incoms form, something that is necessary for
a meaningful study of the relationship. Even if these hurdles are over-
come, there is the problem of consistency in the available data over time.

But the difficulties don't and here. There igs the further
problem of “measures.’ Mo standard measure of inequality exists. Amongst
thos® proposed, and used, is the Gini index, the variance in the log of
incomes, and the proportion of wealth owned by the top decile of the
population. If measures cannot be agreed on, how can we talk about
changes in inequality? What if different measures show changes in
different directions? In this paver, we will abstract from questions
of measurenent. It will be assumed that, howvever defined, an acceptable
measure of inequality exists.,

With that assumption behind us, we can now begin to talk about
the relationship between education and income. But before we do 8o, one
final caveat. In the discussions on the impact of education om income,
the difference between absolute betterment and relative improvement
should always be kept in mind. Yore education might indeed make an
individual better off, both absolutely and relatively, if only he receives
the extra education. (This has besn extensively “proved” by rate of
return sgtudies about which more will be said later.) However, it is a

moot question whether a more equal pattern of education will lead to a
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more equal distribution of income. The difference is between marginal
and average changes. It is the issue of overall changes in education
and their impact on Ilncome inequality which is the primary concern of
this paper; though. of course, the study of the marginal impact of
education is of relevance to the study cof the impact of average changes.
In the next section, we begin to examine the theories that
have been offered to explain the patterns of income distribution. We
will first lool at human capital theory, which incidentally is the only
theory that explicitly explains income differences through differences
in educational investment. Wext, Tinkergens analysis of income distri~
bution within a supply-demand framework will be examined and the discussion
will be concluded with a lock ar the Thurow-Lucas job competition view

of the labor market. Let us begin.



SECTTON TII - AN CAPITAL THEORY

“The rise in the investment in education relative to that in-
vested in nonhuman capital increases total earnings relative to total
property income, and property income is distributed much less equally
than the earnings of persons from labor. Therefore, investment in
schooling reduces the ineguality in the distirubtion of personal in~
comas.' T.W. Schultz ([99], p. 177).

“incer, in a recent article [82], has come out with an excellent
survey of human capital theory. The interested reader is referred to it
for more detail -- here we shall surmarize aspects of the literature more
relevant for our discussion.

The definition of human capital is a useful place to start.

The term "human capital,” not surprisingly, is itself indicative of its
nature. Capital can loosely be defined as anything which, produced at
a cost (though sometinmaes it may £2ll zs a manna from heaven) provides

services through time. The amount of such services per unit time is the

i

Pt
w

eturn on the investment (production at cost). If such a 'thing’
embodied in human form, then it is referred to as human capital. The
ohvious differenca between this foxm of capital and its more traditional
cousin, physical capital, 1s that the latter, embodied in a msterial form,
can be sold, whereas the former can ouly be rented. (We are assuming that
glavery is ocutdated.)

And how can an individual aspire to possess this form of capital?

In principle, by indulging in any activity that will increase his produc-

tivity. And comventional wisdom has it thar education is exactly such an



activity. (Another important form of human capital generation is on~
the-job training and/or experisznca.,) The connection betwesn sducation
and income is now apparent. The basic source of differences in earnings
is the variability of the educationzl investment undertaken by the
individuals. Xf aducation has a cost and a positive rate of return, then
differences in earnings are a reflection of this investment: and in a
competitive equilibriuvm, the distribution of earninzs will be suchi as
would equalize the present value of future sarnings, appropriately
discounted, at the time investment takes place.

Afrer this brief, and admittedly oversimplified exposition,
let us examine in somewhat more detail the essential aspects of human
capital theorv. There are, in the main, two important parts ta the
thaory: one which purports to explain differences in the level of
earnings and the other which attempts to explain differences in the
variances of earmings (across regions, countries, stc.)}. Obviously, the
two are intimately related, as it is hoped will be wade clear by the
development of the analysis.

the formal model through which educational investments result
in increased incomz is presented inm Appendix I, here, only the 'final’

equation is reportad. It ise

lg Yi = 1in ?O + ¥ Si + Ji N e

]

wuere v,

; earnings of individual i with S, units of schooling

i

Ya = garnings of an individual with no investment in human
’ iz

r = average rate of return from a unit of schooling
S, = amount of schooling undertaksn by individual i

G, = residual - incorporates other determinants of earnings.
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What does equation (1) tell us, and what are its implications?
Apart from the conventional assumptions of perfect competition (so wages
can be taken as a proxy for marginal productivity for purposes of estimation),
the model assumes:

(2) no differences in ability amongst individuals: (b) all levels of
schooling have the same rate of return (c) earnings are totally attri-
butable to schooling and no other factors and (d) it is only quantity of
schooling that matters, not quality.

Obviously- these are a very restrictive set of assumptions, but
if it is assumed that factors like quality of schooling, ability, etc.,
enter multiplacatively in the earnings function (Appendix 1) or additively
in logarithmic form in equation (1), the model can incorporate these details
within itz basic framework.

Congiderable research in the area of human capital has been
devoted to the incorporation of these other determinants of earnings into
the basic equation. so as to obtain a truer estimate of r the internal
rate of return to schooling. To the extent these other factors are
excluded due to measurement problems and the like, estimation of r will
lead to a biased estimate, and the direction of the bias would depend on
the presence and nature of collinearity between it and the omitted variables.
Since most often the other determinants of earnings (family background,
innate ability, intelligence) are positively related to schooling, a
specification error will generally lgadto an upwardly biased estimate of
r., Heow the model can be expanded and the manner in which additional

variables can be entered, iz shown in Appendix I (b).
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Eguation (1)/the basic human capital wodel of earnings. This
model, by itself, was found by Chiswick [33] to =xplain between 17-51%
of the differences in earnings for the states of the V.8, It was wentioned
earlier that onwthe-job training aﬁdlor experience was an important
human capital generating activity. This factor can, with certain assump-
tions, be easily inserted iIn equation (1) for empiricél research. If A
is age of individual, T the amount of post-school training and S the
amount of schooling, then A= T+ S +50r T=A~ 8 ~ 5, If r' is the
rate of raturn to post-school investment, then equation (1) becomes

In Yi = 1In Yo + ry Si +ri (A, ~ 8, ~58) + Ui (2)

I i 1

or, with rearrangement,

i

= (In¥Y ~1, .5 -1’} 5. e _ ;
1n YI {1n ¥, ri ) + (ri ri) 51 + £, Al + U1 {29

Recently, the human capital model of earnings has been extended

-

by Mincer {32] to allow for the important effect of employment on earnings.
In ecffect; aquations (1) and {2) assunz full employment of the worker
during the year. 1If employment {weeks worked) and earnings (weekly wages)
were independent of each other, then there wald be no need for modification
of the basic model. However, there are both ecounowmic theory and auman
capital reasons (it is not imnlied that the latter doss not incorporate

the former) for expecting a ralationship between employment and earnings;
gsome of thege reasons will now be examined.

If some employment were seasonal, then one would expect higher

weekly wazes, ceteris parihus, for those with less employment possibilities -

this to compensate equal workers for the less than full-time opportunity

of employment. A backward bending supply curve of labor would also



dictate that weekly wages be inversely related to the amount of weeks
worked per year.

But to the extent that the supply curve of labor is upward
sloping, with the price effect of the highsr wage exceaeding the income
effect, a positive relationship is predicted between weekly wages and
weeks worked. Higher weskly wages can, of course, be a function of both
human capital investment and other factors (ability, luck, discrimination,
atc.). There is another, human cavital specific reason for expecting
the positive relationship mentioned above. And the reason is the dif-
ferential impact of training that is specific and that which is general
to the firm.

Genaral training is of a kind that can be applied to all firms.
& worker posgessing only peneral training is paid bhis marginal product -
the value to the firm is the workers wage. During recessions and the
like, the value to the firm of a worker declines, the marginal product
goas below the wage and lavoffs result. With speacific training, however,
there is no longer the equivalence that one obtained before between the
marginal product and wage of the worker. WNow, the value to the firm of
a specific trainad worker is likely to exceed the cost to the firm - the
wage of the worker. &nd this wage is likely to excead the worker's
opportunity cost i.e., wage of a worker with only general training.

Tue to this wedze between value to the firm and the workers marginal

product, a decl

=

ne in output may not lead to disemployment, since the
value to the firm, vhile declining, may still exceed the wage of the
worker. Also, quit rates for specific trained workers are expected to

he less - their waee exceeds their opportunity cost.
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If one now malkes the plausible assumption that those with
more investment in human capnitsl a2lso indulge in or are able to receive
more specific tyaining, thenm a direct link is observad between numan

capital, earnings and eaplovment i.e., ceteris paribus, thozse with

greatey human capital have more specific training, higher weekly wages
and work a greater fraction of weeks duriung a year.

Tt remains to introduce in a suitable fashien, the variable,
waeks worked, in the human capital equation. If y is defined as the
elasticity of annual easrnings with respect to the fraction of weeks
worked during the vear, then the earnings equation (2) becomes.

In¥Y,=1nY +1r, 8, +r
i o i

i om S ' 3
5 5 T + v 1o {vw) +“Ui (3)

whavse ww = weaks worked duringz the year.

I£ Ui is sssumed to be a random variabla, equatiomn (3) is in
a form which can be estimated. v has been found by Mincer [83] to be
1.17 for the UJ.5. {1957 data), aud to be significantly different than
unity. Zaclkward beading supply curves and seasonal employment prediet
Y to be greater than zero but less than 1. Human capital theory and

upward sloping supply curves pradict v to be greater thanm unity.
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SECTION ITTI (Bh)- BARNINGS INEQUALITY ACROSS REGIOWS -
THE HUMAN CAPITAL VIEW

The discussion so far has dealt with the specification of
the human capital model to explain differences in earnings. It will
now be extended to explain variations in income inequality across regions
via human capital considerations.

Befora one can discuss differences in inequality, an acceptable
measure of inequality must ba agreed upon. The variance of the log of
incomes is one measure of disperzion. To the extent income distributions
are positively skawed, the log normal distyibution may be a bettex
approximation than others. ‘Two other advantages are mentioned for the
use of this wmeasure of digpersion. Firstly, it is devoid of units and
80 can be used for internaticnal comparisons, and secondly, the variance
of the log of income is unaffected by absolute changes in inequality
whereas, for examople, the variance of incomes is (For instance, if all
prices and incomes doubled, the variance in logs would remain unchanged;
the variance in income, however, would quadruple}. There are other
measures that cawn satisfy the criteria set out above; what argues especially
for the variance in logs is the formulation of the human capital model.
Since data on dollar investments are scarce, the human capital model,
as sghown above, is estimated in terms of years of schooling completed.

If one takes the variance of both sides of equation (1), it is the
variance of the log of income which is related to the variance in years
of schooling, training, etc. Availabllicty of data of the latter kind,
rather than dollar investments argues for using the variance in the

log of incomes as a measure of dispersion.



16.

Bguation (1} of the humazu capital model is
In =1n ¥ + 1, S, + U, i
Yi 0 ] i 1
If one takes the variance of both sides, assumes In Yo to be
constant across individuals and neglects differences across individuals
in the residual Ui’ then

var {In Yi) = var (¢

. 8.3 (4)
i 74
Tf one further assumes that ?i (average rate of return to

individual i) and §, (amount of schooling undertaken by individual i)

are digtributed independently, then3

2 2 w2

o = var (r, 8)) = ¥ wvavr (8,) + 8 {(var r,} = var {r,) var (5,
(r. 8,) v (5,) (var ) (r;) var (8) . (5)
where

2 i an s
g = variance in the log of incomes
r = rate of return to schooling: ¥ = average
5 = amount of schooling- s = average

An important assumption for eguation (3) to be true is that
r and S be distributad independently. Chiswick [33] offers reasons to
justify this assumption. Briefly, his argument is as follows: for a
siven level of wealth, those with higher mavginal rares of return from
schooling have an incentiva to invest more in schooling. For a given
level of ability, those with graszter wealth have a greater incentive to
invest and receive a lower marginal rerurn. (This is explained in terms
of Becker's analyeis, pg.22) If wealth and ability are positively
correlated, thz relaticnship between marginal and averags rates of return
and level of schooling iz ambiguous and an independence assumption is

plaugible.
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Lquation {5) is the basic form of the human capital wodel
relating to variances of earninps. With other assunptions, Equations
(2) and (3) of the modal can also be suitably transformed and a new
equation explaining differences in earnings obtainad accordingly.

Thiswick [33] and Chiswick and Mincer [34] have done this for the
Y.S. and its states.) For our purposes, it is sufficient to comsider
Equation {3} and the more sophisticated version of the model will not
be considered,

Though data difficulties might prevent an empirical investigation
of Equation (5}, (data on individual levels and inequality in rates of
return are difficult to come bv), the model is nevertheless useful for
qualitative conclusions. Ia order to prevent confusion, let me reiterate
that Equation (5) is a model to explain relative ineguality in dncome
across regilons i.e., it is useful for comparing effects of education or
human capital investwments on the inequality of income across regiouns or
countriss rather than across individuals.

Lzt us begin our qualitative exploration of equation (5)
with an examination of two polar cases.

(a) assume var (S) = ¢ which would mean equal educational aciiievment and
{b) var (r) = 0, which would mean that peoole have equal ability ( if

differences in r ars assumed to reflect only differences in ability).

2
Case (a): wvar (Ln (Y)) = .. var {z) (var (s) = 0}
i.e., if education is made equal, earnings are more unequal at higher

levels of equal schooling, and



13,

2

Case (b): wvar (Ln (Y)) ~ F° var (S), . (var‘(r) =0)

i.e., differences in'schooling create greater differences in earnings at

™

higher levels of ability. SE

Apart from these results, examination of eguation (2) also
suggest that earnings inequality is a rising funection of
(1) The inequality in investment in training and its average level and
(2) The inequality in investment in the rates of return and their average
level,

But these are ceteris paribus conclusions. Can the model tell

us anything about the effects on income inequality of changes in the dis-
tribution of schoolinz and growth in income? Yes, it can, and it has

been used for precisely such purposes by Chiswick [29,30,31].

The basic approach in thass

1%

rticles is to apply economically

reasoned assumptions to the relatiounship between v, §, and other variables

{ability, access to fuads, development, etc.) and then deriving conclusions.
In [22], Chiswick examines the effect on the distribution of

income of minimum school legislation laws (they incresase the level, but

decrease the variance of schooling and income), the impact of human

capital investment on the skewmess of earnings [32], (effect is positive

and significant) and the relationship between education, economic develop-

ment and income distribution [31]. This relationship can only be investigated

in a general squilibrium framework since the effact of development on the

rate of return is not clear a priori. With development, decreased variance
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in training impliss a decline in inequality; however, the diresction of
change in the level and varisnce of the rate of return is ambiguous and
dependent on supply demand factors, access to funds, nature of technical
change and the rvate of growth of income etc. {Carnoy [23], for iastance,
found rates of return from schoolinz to be pvositively related to the
rate of growth of income, thoush not correlated with the level of income)
Al-Samarrie & Miller [2], in their article for the vy.8., con~
clude that the level of sducatioan is highly (inversely) correlated with
income concentration. Chiswick [23], however, speculates that this simple
correlation is misleading: that the lavel of education is positively

related to income inequality, ceteris paribus, and that Al-Samarrie &

Miller get the results they do because their simple correlation is a aet
effect and includes the impact of two omittad variables -- the average
rate of return and the variance of schooling.

This example shows the pavrtial and general character of the
analysis of the impact of education on income distribution. There are
interdependencies involved and it is difficult to reach conclusions, a
priori. The human capital model does not provide dafinite answers to
tha question of sducarional impact on income inequality in a general
eguilibrivm framework. However, it provides a manageanle and useful frame-
work for anmalysis.

Before we end this discussion of the human capital model, it
mizht be useful to look at a common conception of the role of education ~
that a mors equal pattern of education should lead to a more equal distri-

bution of labor earnings.
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Let labor ezrnings (w) be 2 fuanction of returns to pure labor

{v} and human canital {(h). then

If it is assumed that returns to pure labor {p) is constant
across individualg, then
var {w) = var (&)

oxr

]

var (4) . h

=

var {w)

W h W
where w and h are the respective averages. As educational investment
increases, var (k) will decline, though h/w will increase as returnsg to
human capital form an increasing proportion of total earnings. Thus, a
decline in the variability of aducation mav be accompanied with a rise
in the coefficient of determination {variance/mean) of earnings. Eventually,
however, earnings should begin to show an equalizing trend, (in ternms of
a dacline in the coefficient of determination).

Thurow and Lucas [129] have challenged the empirical basis of
this theoretically plausible model. In particular, they argue that U.S.
incomes haven’t shown this equalizing trend even thouch there has been a
substantial change in the distribution of education within the last 30
years. Of course, it can be argued that an even more equal pattern of
aducation is needed hefors squalization is observed, buf almest gero
change within the last thirty years makes one skeptical of this hypothesis.

If education was the only variable of the human capital model,

then the objection of Thurow-Lucas would hold. 1Indeed, a recent article
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by two human capitalists, Chiswick and fincer {34] also concluded that

the distribution of income had changed little in the U.S. since 1939.

4 human capital model, however, was successfully ussd to explain the
distribution of income (adjusted coefficimnt of determination = £7%).

But most of the explanation, almost half, in income variation is accounted
for by the newv human capital variable-weeks worked. (see p. 12). It is
this factor which is used by the human capitalists to explain the
paradoxical no change in income distribution with significant changes

in educational distribution.

Chiswick [33] has used the basic schooling model (without the
employment variable) to explain regional differences in the dispersion of
income of the states of the U.S. and Canada. He found that differences
in the average rate of return and inequality of schooling can explain
about 617 of the differences in the iunequality of incomes. Education,
thus, may have an equalizing impact as observed from cross section data,
though time series behavior may not show this effect.

preceding

The/ discussion of the human capital model has dealt with the
relationship between education and income 'in aggregate terms. v
Bafore we take leave of the human capital model, it might be useful to
look at investment in education at 2 micro level i.e., what individual
decisions and factors cause the pattern of investment in education to

be what it is.
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SECTION III. (c) -~ THE PRIVATE DEMAND FOR EDUCATION 'A LA BECKER

A model to explain the amount of investment undertaken by an
individual has been developed by Becker {5]. In his model, earnings are
viewed as a reflection of investment in human capital (education) and the
amount of such investment undertaken is rovealed by an individual®s supply
and demand curves for education. {See Fig. 1].
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FIGURE 1
The demand curve represents the marginal rate of return on increasing

amounts of educaticn. It is postulated to slope downwards because of dimip-
ishing returns which set in because of: (a) rise in opportunity costs with
additional schooling (b) finiteness of an individuals life in which returns
can be recouped (c¢) diminishing returns to scale due to limited capacity of
the human mind and (d) uncertainty about future benefits coupled with
increasing marginal risk aversion as more capital is accumulated.

The supply curve, being a reflection of access to finance siopes
upward for the usual reasons (increasing marginal cost of additional finance).
The intersection of the two curves gives the optimum amount of investment
to be induiged in.

Differences in individuals are reflected through differences in

levels of their demand and supply curves. Abler persons, for instance, would
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have their demand curves shifted outward (more returns for same amount of
schooling), whereas richer persons would have their supply curves shifted
rightward (lower marginal costs of borrowing. )

With Becker's appfoach, one can study the same variables as mentioned
in econometric analysis; only here it is done in the framework of supply-
demand analysis for each individual. Thus, rather than estimating the average
rate of return as in econometric estimation, one can show the variance in it
acyoss individuals with the help of Becker's model. Also, one can see why
differences cccur in human capital investments across individuals. Both
ability and access to Funds play separate roles in this process. More able
persons have higher demand curves and so indylge more in training for a
commorn: supply curve {(and thus have higher earnings); wealthier persons have
lower supply curves, and therefore undertake more training for a common supply
curve {(and thus have higher earnings. )

Convenient and useful as this model is, there is one major problem

with it. And that is the possible fact that the shapes of the demand curves

i

may be systematically related to the mamner of educational finance i.e., the
shapes of the supply curves.4 Baecker's model assumes that the demand curve
for a particular individual is given; whereas, in general equilibrium terms,
it is quite clear that the demand curve will be affected by supply consider-
ations. [If more than a marginal amount of extra college graduates enter the
market, it will depress the wage, and therefore the rate of return to college
education.| The equilibrium price of education is therefore determined within
a simultaneous framework; and the partial wmodel is consequently incomplete

for general comclusions.



The model is also gquite useful for deriving results, under certain

assumptions, of the impact of educational investment on earnings distributions.
Implications of an equality of opportunity policy (a cemmon supply curve)

and equality of ahility {a common demand curve) can be deduced. [See Figs. 2
and 3] The former would give a distribution of earnings according to the

distribution of ability whereas the latter would reflect the distribution

according to access to capital.
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In the general case, however, the world is more complex and the
two curves may be systematically velated for the individuals. Richer people
are more able and have lower marginal costs of Ffunds. Implications about
educational policies can be derived from the assumption one makes of the
relationship between these curves. If not much correlaticn is assumed between
ability and wealth, then a reduction in inequality of opportunity (smaller
variance in the supply curves) is likely to lead to a greater equality of
earnings. This result would occur because we would now have just a variance
in ability, unskewed by the correlation between ability and opportunity.

But, as Reder [94] points out, this is not self-evident. "....a
further analytical consideration, and one with considerable practical importance,
complicates the relation between unequal access to training and unequal earn-
ings. The marginal return imputable to native talent velative to that
imputable to¢ training, will surely vary as investment in training becomes
greater and more widespread. As appropriately trained persons become more
abundant, jobs which have paid well heretofore because of the great training
vequired, but which require little native talent, will decline in relative
power to these requiring greater degrees of native talent. If it should
happen that those individuals who initially received morz training, because
of easier access, should also have more native talent than others, then the
effect of equalizing access to training might increase the dispersiom of
earnings and not the reverse., That is, as the relative advantage (of the
initial high earners) from greater training diminishes, their earning advantage
from greater native ability may increase sufficiently (because of its increased

scarcity relative to investment in twvaining) to give on balance the effect of
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a more unequal distribution of earnings."”

Apart from the modifications that have to be introduced into the
analysis because of considerations of variance in natural abilities ete., the
human capital model suffers from another major shortcoming. The theory is
too much a supply side view of the world and demand considerations, though
mentioned, are ignored in the analysis. 1In the next section, two alternative
models of income distribution will be discussed; both of these explicitly

account for supply and demand considerations in the income determination

process.



SECTION IV (a) ~ THE TINBERGEN MODEL

The second model of earnings inequality that wiil be discussed
is one developed by Tinmbergen [119]. His model has appeal because it
possesses economic virtues -~ demand-supply analysis of wage determination
and maximization of utility on the part of the workers. This points out
the weakness of the human capital model which proceeds according to the
maximization of present value; which, by itself, has no foundation as a
behavorial assumption -— unless, of course, maximization of present value
is assumed to imply a maximization of utility.

Another difference between the Tinbergen model and that of the
human capitalists is that the former explicitly introduces the ‘demand
by the organizers of production for skill or qualification alongside
with supply,” whersas the latter mentions the demand side but ignores
it in the analysis.

Labor incomes in the Tinbergen model are determined by demand-
supply considarations. Cccupations are chosen (and skills invested in
accordinzly) by individuals for the purpose of maximizing utility. And
utility is presumed to bLe a function of three variables: (a) consumable
income (k) paychic (or indirect i.e., not concerned with income) benefits,
and costs, involved with the occupation and (¢) the difference, or tension,
betwean the required and supplied guzlification of the individual for the
job. The last mentioned consideration always has a negative impact on
utility, regardless of its direction; people feel harried and insecure
in a job above their qualifications and have to be compensated; over~

qualified people also have to be compensated for working benedth capacity.



An immediate advantage of this kind of supply formulation
can be woted. The question of psychic attributes of an educational
lavel or occupation has been relatively ignored by economists, perhaps
due to the quantification problem involved. (Something, we might note,
Tinbergen alsc has to face with in his empirical work.) Hevertheless,
it, psychic attributes, are an important determinant of occupational
choice and should be explicitly theorized and accounted for, if possible.
(It is this attribute of jobs that can allow, in Tinbergen's model, an
equality of incomes without an equalitvy of skills, native or otherwise.)

The demand side is 3 representation of a set of attributes
associated with a job;: these attributes indicate the nature of the job
and its requirements. Education, though perhaps the most important one
{and the only one in econometric estimation), is only one of a set of
requirements for a job. The amount and kind of demand exerted by the
producers is dictated by the usual considerations ~ technology of
production, prieces of factors, etc.

The stage is now set for income (wage) determination. Suppliers
aund demanders of a vector of attributes enter the market place which
acts as a match maker for the two distributions. The differences in the
two distributions (supply and demand attributes) give rise to what
Tinberzen calls "tension.” And it is this element of tension which
determines differential incomes « in general, high incomes are paid for

»

qualifications which show a high tension and low incomes to those which

show a low or even negative tension (supply exceeds demand). Given this

framework, it follows that incomes could become zqualized if there was



no tension between the two distributions. People would not need to
be of equal productive quality in order to attain this near equality
of incomes,”’ ‘

Though an eminently satisfying theoratical proposition, the
Tinberaen model becomes encroached by difficulties in empirical verification.
Skill attributes, previously a set of zeneral characteristics are now
reduced to a single variable ~ number of years of schooling. And to
represent demand, Tinhergen resorts to a fixed-coefficient approach, his

index of demand is a measure weighted by the percentage of third level

manpower in existing jobs. SGiven these asgumptions, Tinbergen proceeds

b

to estimate his model, and in particular, to determine the impact of
education on income (1111,
If inequality is determined by differences in tensions, then

the model can be represented by the feollowing equation:

E= o (0 v 8)) + 0, (D, -8y #1407,

where

X" indicator of inequality (a ratio of upper decile income/
average income)

31 w Sl difference in demand-supply of university graduates

ﬂ? v 8, difference in demand-supply of non-universicy graduates

1 wvalue of inequality when there is no tension i.e.. upper
decile income 1s equal to average income

U residual: incorporates other variables, etc.
Fstimation of the model for Wetherlands data gives the correct

{(positive) signs to the coefficients o, and azu What is interesting for

1

the study of the impact of sducation on income distribution is the
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transformed equation of the model, which is

X o= ay El + bl
where

Dl = composite demand index

S1 = gupply of university graduates

S2 = gupply of non=university graduates

The coefficients bl and b2 can now be used to derive implications
akout changes in income inequalicy 1f supplies Sl and 82 are changed;
demand is prasumed to stay constant.

The interegting part of Tinbergen's theory is not in its econo-
matric estimation, but rather in its conceptual framework. Supply-demand
analysis and utility maximization are sound econowic principles to proceed
from. But ths invocation of weighted manpowsr coefficients for demand
representation imparts a certain rigidity to the model. What kind of
substitution possibilities exist amongst different skill attributes for

the available jeb? And if utiliry is mainly a function of income, and

o}

income mainly a function of education, then isn‘t the Tinbergen model

much like a human capital model?
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SECTION IV (b) - THE THUROW-LUCAS JOB COMPETITION MODEL

Another approach to income distribution has been recently
advanced by Thurow and Lucas [131]. ZQejecting, like Tinbergen, the
exclusively supply side view of the market, the authors present a job
competition model as opposed to the wage competition model of human capital
theory.

The wage competition model is what the authors denote to be
the “'supply side view’ of the market. According to this view, the
educational expansion in the U.S. over the past two decades should have
had a three pronged effect on the distribution of income: (a) some
individuals should have hezen raised, by educational attainment, to higher
income jobs: (b) the decrease in supply should have raised earnings of
low income jobs, and (¢) increased supply should have depressed wage
levels for the high income jobs. The overall effecit. a more equal
digtribution of incomes {earningsz).

Empirical data for the U¥.S.,,. 12532-1379, shows according to
Thurow-Lucas, a slight change towards inequality in the aistribution
of income. This same perilod was accompanied by an increase in tanz level,
and decrease in the variance, of the educatiocnal distribution. This

“perverse’ rasult lsads them to offer an alternative model of income
determination -~ the job competition wmodal.
Formally, the model has two sets of factors determining income;

a demand factor, which reflects the distribution of job opportunities in

the economy and a supply factor (not aecessarily independent of demand)
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reflecting the attributes for jobs possessed by labor. Suppnliers of
skills are distrvibuted along a labor gqueue, and one’s relative position
in the queue is determined by the level of training costs involved in
training one for a specific jobh -- those with the lowest training costs

re the first in line.

i)

The element of training costs is crucial to the job competition
model. It is dua to the fact that job skills are not initially possessead
by the workers that training costaz are involved to transfer the requisite
gskills to them. To the extent that nroducers pay part of these costs,
they ara interested in minimizing them. And to facilitate the proper
selection, the workers are ranked along a labor queue according to
decreasing training costs. But since evidence on specific training

costs for specific workers are lacking, the authors invoke the use of

(o
background characteristics (age, sex, color, education, etc.) to explain
the ranking of a worker along a labor aqueue.

This labor gueune ig a reflection of the supply side of the
mariet: the demand side is represented through the distribution of job
opportunities. This distyibution is affected by three factors - the
character of technical progress, the sociology of wage determination
and the distribution of training costs.

It is the last mentioned factor to which the authors pay
maximum attention. The role of training costs is closely related to
the concept of specific training introduced in Section II. If most
gkills are learnt omn the job f.e., if most jobs involve a fair amount
of specific training, then training costs do play an important role in

the hiring process. What empirical evidence is thers to support the
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author’s contention that specific training is involved in most jobs?
They raport the resulis of a survey which found that most skills were
learnt on the job i.e., were job specific rather than learned in school.
Thus, they conclude that “the labor market is not primarily a market
for matching demands and supplies of different job skills, but a market
for matching trainable individuals with trainable ladders.

What are the effects of education on the distribution of in-
come in the Thurow-Lucas model? The answer depends, amongst other
factors, on the rigidity of the job distribution. Changes in the supply
attributes of workers dus to expanding education may or may not affect
the pattern of demand {(job or income opportunities).

For instance, in a rigid job distribution world, an increasing
supply of college workers doas not necessarily lead to a decline in wages
of the jobs held by existing colleges graduates: particularly if a lot of
spacific training is involved in those jecbs. The average wage and the
rate of raiturn to college education might go down with an expansion in
supply because college praduates are now bumping secondary graduates in
the laboxr queus and taking on a lower wage. The effect on ducome distri-
bution might be negli

the in
by/change/supply. Structural factors will also prevent an effect on the

gible becausze the job distribution way not be affetted
distribution of income. “More potential plumbers will nct lower the wages
for plumbers since the market is structured in such a manner that individuals
cannot learn plumbing skills unless there is a job opening available.

Such a job will not exist unless it can generate enough marginal product

to pay the current wagsa.”
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Zducation can have an impact on income if in some way increasing
education means decreasing trainiog costs. Education can have a two
sided effect on training costs: {a) it might decrease training costs to
the extent that education makes one adapt more easily to one's job,
environment, new technology, etc.. and (b) it might imply lower training
costs hecause of skills learned in scheol.

Whether lower training costs are translated into higher earnings
would depend on who Lears these costs - employer or employee. If the
employea bears training costs, observed earnings, or net incomes may go
up for those with increased education. The gross earnings distribution,
however, may not be affected.

If training costs are affected by aducation, and if reduction
in training costs or its distribution affects the distribution of income,
then education can have an effect on the distribution of income. The
analysis of the impact of education gets us into general equilibrium
analysis: the direction of the affects of some of the parameters involved,
however, can be inferred. In particular, for education to have an impact
on iacomz, both the amount of training costs involved in the jobs and
the elasticities of these costs with respect to education will have to
be large. If either assumption about the real world is not satisfied,
education may have little impact on the distribution of income.

Education, however, can strongly affect mobility within an
income distribution. If incomes are job specific, and if education is
an important background characteristic, then equalization of sducation

will allow more individuals to compete for the ‘rigid® jobs. This
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increased competition may not affect incomes, but will definitely affect
mobiliy.

There is one major advantage in looking at the world through
the eyes of Thurow=Lucas. Their model presents a "neat” explanation for
intra-group variances in income. These variances cannot be easily explained
by the human capital model. Why should equal workers show disparate in-
comes to the extent they do in the .S, economy? Why aren't wages for
equal workers equalized? 1If educational investments are equal, why aren't
wages equal? The Thurow-Lucas model can easily explain this discrepancy.
Workers might be equal in terms of training costs before the relevant skills
are imparted to them. After the workers have been placed in different
jobs, and trained, they are no longer equal: now, differences in productivity
and earnings arise due to the different jobs they hold. Thus “an equal
group of laborers {with respect to training costs) misht be distributed

across a relatively unequal distrihution of job opportunities.”
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SECTICH IV {c} - A COMPARTSON OF THE THREE MODELS -

In this section a few comments will be made on the similariries
and differences in the three theories of income distribution. Regarding
the wage competition and job competition models, it should be noted that
the latter has been offered by Thurow-Lucas as a ‘polar~opposite’ view
of the economy: the authors readily admit that reality lies somewhsre on
the continuum in between.

The importance of skills learned on a job to the Thurow-Lucas

. also
model was brought out in the previous section. This element;Elays an
important role in the divergence of the two theories. Specific training
in jobs shifts the location of the economy towards the job competition
pole. It also makes iuncomes job specific, rather than individual specific,
ag is the case with the human capital model.

The role cf educstion in the two wodels depends on the impact
it can have on training costs. And if training costs are szignificantly
affected by education, then a certain confluence of the two theories
can be noted.

The Tinbergen and Thurow-Lucas models ars alike in the sause
that both define a set (rather than just one, education, as is the case
with human capital theory) of attributes or skills on the demand and
gupoly side. They differ because Tinbergen invokes factors like urility,
and tension between distributions to datermine relative wage levels;
Thurow-Lucas resort to the structure of the economy for their explanation.

The differences in the three theories can be sesn by hypothesizing

the effect on income distributions of a more equal pattern of education.
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Human capital theory predicts, ceteris paribus, a more equal distribution

of earnings; the Thurow-Lucas model may show no effect on the (fixed)
distribution of marginal productivities {(income); and the Tinbergen model
would give results depending on the nature of tensions existing before
and after the increased supply of educated manpower. If the distribution
of the demanded and supplied qualifications are brought closer together
through the proceass of squalization of education, incomes would becone
morea equal.

Though the human capital and Tinbergen theories predict similar
results in this case, the results differ when an alternative situation is
examined. For instance, extreme differences in human capital investment
may still result in equal incomes according to Tinbergen, but not according
to the human capital model. It will be recalled that what is of importance
to the Tinbergen theory is the matching of the distributions of the qualifi-
cations required with the distribution of qualifications available. It is
the tension between the twe distributions which gives rise to incomes.
“Equal incomes are possible not merely if all people are equally shkilled -
which they evidently are not - but already if only the skill distribution
required by the organizers of production coincides. with the actual skill

distribution.”
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SECTION V - RATES OF RETURN - THEIR MEANING AND USE

In the previous sections, we examined the theoretical relation-
ghip between education and income. In this section we will shift gears
and examine the nature of the empirical evidence offered to support the
contention that education does affect income.

One of the most common methods of estimating returns to éducation
is through rate of return (hereafter referred to as RR) anmalysis. In
recent years, there has been a proliferation of such studies, most of them
conducted in the developing countries. (Pscharapoulous [22] has an extensive
survey and analysis of these studies.) The assumed importance of ER analysis
is probably due to the fact that it has been offered as anm alternative to
the manpower approach for purposes of planning, Rates of return are
signals which indicate where investment should take place. Efficiency
in allocation dictates that the TR be made equal to each other and the
social opportunity cost of physical capital.)

Another useful aspect of RR analysis is that it can be considared
part of human capital theory. If one makes the assumption that foregone
earnings are the only cost of education (in reality they are a major com-
ponent) then the internal rate of raturn is theoretically equal to the
rate of return estimated through use of the human capital equation (see
Equation (1), SectionIII). The connection with the human capital approach
can also be seen through Becker's model: the demand curve for education
is no more than the internal rates of return to differvent levels of

education. Thus, rate of return calculations can be used to help buttress

the theoretical contentions of the human capitalists.
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But what does 3P analvsis tell us about the impact of education
on income insquality? To the extent that costs, enrollments and rates
of return are known, one can infer the income distribution of tomorrow.
The inference is not so straightforward if patterns of rates of return
are affected by changes in supply. And if is to a study of this important
issue that we now turn.

Waether or not rates of return to education are affected by
changes in supply is dependzat upon the nature of technical progress and
the assumed technology of production. In particular, what is of interest
is the elasticity of substitution (o) between different kinds of labor.
There are three possibilities; o = @, ¢ = 0, or o<o<®. Let us examine
each of these values of o for their impact on income inequality.

If the elasticity of substitution between different types of
educated labor is infinite, which is the assumption behind rate of return
analysis, then changes in relative supplies will have no effect on relative
earnings. Absolute levels of income between different types of labor
may change, but relative levels will remain constant. A college worker
will alwavs be ¥ times more productive than a secondary worker; his
wage will therefore be y times that of the secondary workey, and remain
g0, rezardless of supply. If ¢ is indeed equal to «, inferences about
the effect of education on income distribution can be deduced through
2% analyels.

What about the polar case of o = (? This occurs in the fixed
input-output kind of economy {Leoatief type). Economic analyeis does
not have much to offer by way of wage determination in this case, and

inferences about income distribution depend on other assumptions.
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Since proportions are rigid, an increase in any factor decreases its
marginal productivity to zero. In fact, marginal productivity has no
meaning in a Leontief world; wages are therefore best determined by
considerations of average productivity and notions of distributive
justice. (If one defines an objective function, linear programming
mathods will produce “marginal productivities™ in a fixed imput-output
world,)

What if o lies between o znd ® as is probably the case? Relative sup-
plies - will now definitely affect relative wages; the demand for labor
will be dowmward sloping and expansion of college manpower should lead
to a decline in the college wage. The wmagnitude of the decline will,
of course, depead on the elasticity of substitution in production {and
the assumed natuve of technical prosress). If one knew the value of o,
one couid use rate of return analysis to estimate effects on income in-
equality of changes in supply.

If 0 is less than «, then changes in relative supplies will
usually have an affact on relative wages. However, it is possible for
¢ to be less than infinity and yet for relative wage levels to remain
constant. This peccurs when there is strong complementarity between
aducated labor and capital intensity in production. If, for instance,
the nature of technology is such that the demand for higher level man~
power keeps pace with increased supply, then the rate of return to higher
education would be prevented from falling. Helative wage levels would
have been maintained, without the elasticity of substitution being equal

P 5
to infinity.
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Why should one expect complementarity between educated labor
and physical capital? A detailed discussion on this subject is contained
in Griliches [42] and Welch [113]. Here, we will just relate gome obser-
vations by Dougherty {37} eon the subject. He states that there is reason
to believe that “a correlation exists between capital intensity and the
demand for uere educated types of labor. The greater the capital intensity,
it may be argued, the greater iz the sophisticatinon of the technology
being used and hence the greater the demand for specialists. The reasou
for this relationship is the fact that those countries with the greatest
stocks of physical capital per capita have bzen the industrial pioneers
and hava been responsible for the application of new scientific discoveries
to dndustrial processes. Thoss countries have also had relatively highly
educated labor forces, largely as a result of social pressures; and in
consequence the uew industrial processes have tended to be designed to
make use of Cthe skills available. Hence one may expect a supply-induced
joint use of capital and skilled labor in advancelcountries to imply a

complémentary demand for them in less developed countries.”
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SECTION V (b) - EMPIRICAL ESTIMATION OF THE ELASTICITY OF SUBSTITUTIOR, o

As we have seen in the preceding pages, knowledge of ¢ is crucial
to our understanding of how rates of return to education are affected by
changes in supply. In the elasticity of substitution between different types
of labor less than infinity? Recent research indicates that it is, though
empirical estimates differ by author and data.

The elasticity of substitution ¢ is a pure number which measures
the rate at which substitution takes place. If Lx and Ly are two inputs iun a
production process, then ¢ is formally defined as the proportionate rate of
change of the input ratio.(LX/Ly) divided by the proportionate rate of change

of the ratio of marginal products:

!
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vhere L's indicate relative supplies of the two inputs

MP¥s indicate marginal productivities, and
X,Y indicate inputs. (for this section, X = college manpower,
Y = secondary school manpawer).
If perfect competition is assumed, o can be estimated in the following

form:

= ¥ :
Log (wxjwy) a+ b log (LX/Ly) (4}
vhere o = - 1/b
Xy
(Note: ratio of wage levels have been substituted for the ratic of marginal
productivities; this is only pessible under the aegis of perfect competition,

when wages do correspond to marginal productivities.)
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Pscharapoulous {22}, has estimated equation (A) for two sets
of data: by developed and less developed countries (LCis). It is
not clear how meaningful is the estimation of o for the two inputs
{college and secondary school manpower) from cross section data across
countries, MHevertheless, ¢ was estimated and found to be nszar infinity
for the developed countries (PZ) groun. TFor the LOC's, however, 0 was
found to be about 2.4. This of course suggests that relative supplies
are a better indicator of earnings in developed zs opposaed to developing
countries. {Estimates of 0 by Dougherty [37] and Zowles [14] were also

be
found to be significantly less than «, or b of equation (A)to/significantly

different than zero, for the developing countries).

What are the implications of an elasticity of substitution
less then infinity for computations of rates of return, educational
planning and income patterns? As we noted in the introduction to this
gection, BR analysis had gained its nopularity because of itsg usefulness
as a policy tool (and its presumed superiority to manpower pldnning). A
traditional, and fully justified, criticism of R analysis as a planning
tool has been its assumption of o egual to infinity i.e., that computed
rates of return do not tell us anything about how these rates change

&

with relative supplies.” In allocative terms, R only tell us where
razgources should be put, but not their magnitude. (The trial and ervor
mathod of equalization of rates of return, can be costly and is highly

unscientific; moreover at least thecvetically, it can lead to an unstable

cobweb type of mechanism.)
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This failing of rate of return analysis can be overcome if one has
knowledge of the elasticity of substitution between different factors of
production. Response of rates of return to relative supplies can be calcu-
lated with knowledge of o; (income distribution effects of educational policiles
can also be similarly computed). Precisely such an attempt has been made by
Dougherty [37]. Using a constant elasticity of substitution production
function, Dougherty attempts to determine the effects of relative supplies on
rates of return through a feedback mechanism. (Rates of return determine
enrollment patterns resulting in new rates of return). Though his analysis
wis geared towards efficiency in the allocation of resources (i.e.;, equal-
ization of the rates of return), such studies can alsoc be used to derive
implications of income patterns. {(As Dougherty himself notes in his appendix
this study was conducted under some rigid assumptions: constancy of ¢ across
all types of labor and constancy of ¢ between all types of labor and capital,
amongst others).

This completes our brief foray into the developing literature on the
elasticity of substitution betwsen different kinds of labor. Though data
problems may prevent a more extended analvsis, research in this area is
welcome for the light it might shed on the plamming of education. Moreover,
implications for resulting patterns of income distribution can be derived
with a knowledge of o; the lower it is, for instance. the faster will
relative wage levels contract with an expansion in supply. A more equal
distribution of earnings can thus be achieved through appropriate changes
in educated manpower, e.g. by deliberate creation of an oversupply of qualified

and a shortage of ungualified manpowar.



SECTION V (c) - RATE OF RETURN ANALYSIS - QUESTIONS AND ISSUES IN RESFEARCH

Rate of return analysis has an important bearing on the "connection”
between the education and income distributions. As such, answers to problems
involved in the computation and use of rates of return are useful for dig-
tributioral analysis of income. In this section, we review some of the
"problen" areas of rate of return analysis, in the hope that the discussion
would throw some lipht on the relationship between education and income.

(1) Bias in RR estimation - work leisure choice.

The price of leisure is never considered explicitly in rate of
return calculaiions. The work leisure cheice is not accounted for bywthe
ig
analysis and wages are presumed not to affect labor supplies (3L/3w /assumed
equal to zero). This seriously biases rate of return estimates to educational
investment. Similarly, to the ewtent income is used to estimate rates of

return rather than hourly earnings, biased estimates are again obtained since

final income is the result of the work-leisure choice.

(i) Does cross section data reveal time series behavior?

"correct” rate of return

Theoretically, what needs to be known for a
analysis is benefits from educatrion in the ensving vears. Since time series
data cannot be known ex ante, it is derived from existing cross section data.
How valid iz the exercise?

In a cohort analysis for the U.S8., Hollister {[58] shows that rates
of return computed from cross section data differed significantly from that

observed through time series data. No systematic divergence was observed

either between levels of education or across the different cochorts studied.
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In his study, Hollister speculates that factors like changes in
relative supplies of labor, pattern of demand and business cycle effects
probably account for the difference hetween cross section prediction and
time series behavior. This suggests that the relationship between education
and income is more complex than that predicted by simple rvate of return
analysis. More complex models are called for. (Incorporation of o

different than infinity is a step in this direction).

(iii) Wages and marpginal productivity —— how related?

Iven if cross seciion figures are taken as valid indicators of future
income streams, there still is the question of the accuracy of wages as
reflectors of marginal productivities. Relative wages and rates of return
can only act as reliable indicators for social policy if they reflect differ-
ences in productivity. If political, institutional and other such non-market
factors determine wages, then attempting to affect relative wages through
educational policy might bhe a mistalke.

Hon-market forces probably play a greater role in determining wages
in developing than in developed countries. This might be partly due to the
fact that the public sector in developing countries is a relatively large
gsector and ome which i3 more susceptible to political and historical consgid-
erations., Salary scales and educational gualifications are set rigidly and move .
in a fixed pattern with the rest of the economy, not much affected by changes
in supply. Thurow and Lucas {109], writing for the U.S. labor market talk
about the socislogy of wage determination. VIf utility functions are inter-
dependent and conditioned by experience and history, changes in relative
wages will be very difficulr ro bring aboutr sinece historical wage differentials

have the sanction of time."”
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To the extent the economy is of a mixed type in developing countries,
competition with the private sector should equalize wages across sectors.
However, this would depend on the relative sizes of the two sectors and on
who is the pace setter; in some developing countries, the public sector is the
dominant one and sets the pattern of wages. (See ¥night [69] for evidence
on this matter with respect to Chanal.

One should be cautious of interpreting wages as marginal productive
ities for another closely related reason. This has to do with the prevalence
of the "sheepskin effect” i.e. to what extent is educational background used
as a screening device. There can be two interpretations of the screening
process. If educational qualifications are correlated with productivity, then

the screening role of education is a useful one -~ it decreases information

But if educational investment is not related to increased productivity,
but merely indulpged in by individuals for defensive purposes, (see Thurow-
Lucas {109] ) then increased educatiocn may have no net effects in terms of
social output. People might overqualify themselves in order to compete
successfully with those having lesser qualifications; even though these extra
qualifications are not needed for the job. Increased education, therefore,
may not mean increased productivity. Bhagwati [10] has an interesting idea
to document this process of overqualification. Fis recommendation is to
systematically compare, through means of a suxrvey, the ex ante (advertiscd)
aducational requirements with ex post “revealed” educarional requirenents.

This problem of overqualification is particularly acute in developing countries
and the degree to which it awists implies a corresponding waste of a country’'s

scarce ragoulrces.
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As regards income distribution implications are concerned, the
sheepskin thesis would mean that enualizine education would at least result
in increased mobllity. Whether more equal education would have an impact on
the income distribution would depend on the nature of jehs and how their

wages are determined.

{(iv) Educational stock, envollment patterns and rates of return.

What do patterns of rates of return reflect? There are two views
on the subject. Cross section distributions of income (from whence rates of
return are derived) can either be viewed as az reflection of past investment
decisions or as a harbinger of things to come. Hansen [44]. Fach assumpition
implies a different relationshin between envoliment quantities and relative
vatas of return. If BR reflect past investment decisions, then relative
guantitites of education should be inversely related to relative rates of
return. Lf rates of return act as a signaliing device, then relative
enrollments and returns should be positively related. FEmpirical research
generally indicates that the latter interpretation is likely, though the
results are by no means conclusive.

An interesting area of research is the analysis of enrollment
patterns. How fast is the response of enrollments to expected income? This
would be a good test of the philosophy (sic) behind the human capital wmodel --
if education is iadeed viewed as en investment, then students should choose
and change into areas that show the highest rates of return.

Lack of data has prevented a systematic examination of this
hypothesis. Time series data by occuvation is needed; a kind of data not
easily available. However, a time series combination of census data might

throw some light on the matter.
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This completes our short survey of the problem aveas of rate of
return analysis. More quastions have been raised than have heen answered:
but that is the state of the art {or science). Az Hansen [44] observed
in his review article “As vet we know little about the relatiounship, if any,
baetween the rates of return to the various levels of schooling and other
characteristics of the economy and society -- its level and rate of develop-
ment, the level and distribution of educational attainment, the current flow
of graduates from the educational system, and the like."

So far we have been concerned with the theoretical underpinnings
of the education-income quandary: in the naxt two sections, we will change
emphasisg, and evaluate educational policies for the possible impact they
might have bad, or will have on incomsz distribution. The areas heing looked
into ave: ({a) Income Distribubion Rffects of Fducational Finance and

() Intergenerational Trancfer amd Clase Mobhility.
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SECTION VI - TUCOME DISTRIBUTION FEEECTS OF EDICATIOMAL FIMANCH

Apart from the eventual Impact that a pattern of education might
have on income distribution, immediate distributive effects can also be
obgervad in the education seckor.

These effects arise because of the method of educational fipance.
Private expenditures on education often form only a small portion of actual
costs; the subsidy is made up by private contributions and public expenditure:
government intervention in this sector iz economically justified hecause
education is almost a classic case of "external benefits.” Concrete specifi-
cation and quantificatiecn of these benefits might be difficult: nevertheless,
they are there. Imperfection in the capital market for educational finance
also iustifies inveolvement on the part of the government, but external
tenafits are more the justification given for public expenditure.

These same sxternal henefits which juatrify the case for subsidies
alsc leave ambiguous the extent of these subsidies. (How does one measure
benefits like flexibility of the lahor force, informed electorate, restructur-
ing of attitudes towards development, greater enjoyment of life, ad infinitum).
But given that the public sector has a share in the expenditures, and in mogt
countries it is a major portion, the guestion of incidence arises: who pays
for the costs and who derives the benefits? The answer to this question is
important for several reasons: 1t can heln us to know if there is equal
opoortunity for education, whether Lhere is mobility hetween classes, and
whether, through the method of finance, redistribution of income is taking

place.
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Such an apalysis of the incidence of benefits and costs of education
was done first by Hansen & ¥Weisbrod 146, 47). Their study dealt with the
system of higher (underpraduate) education in California. Migher education
because any analysis of the henefits and costs of education would have fto
take into account the structure of the “terminal™ part of public education
i.e., college. California was the state chosen; it made an interesting case
study because at the time the research was conducted it was widely believed
that this state had the most eguitable educational system in the country.

Before we proceed with a discussion of their analysis, the nature
of the two different redistrihutive effects that educational finance can have
should he made clear. Hansen and Weisbrod (F-W) are concerned explicitly
with only the static redistributive effects; i.e., with net transfers taking
place amongst income groups at the present point in time. This kind of
study is akin to the study of the redistributive Impact of any other form of
public expenditure. Jut the education sector is unlike any other sector. If
education is an investment, then educational opportunities today will aifect
income distribution tomorrow. This dynamic aspect of education makes the

study of the modus operandi of educational finance all the more imvortant.

This dynamic, or intergeneratiomal aspect, of income transfers
is not discussed explicitly by H-W; their study, however, can help us to draw
some conclusions on the matter. The issue will be discussed in more detail
in the next section.

Basically, the approach taken by Fansen-Weisbrod in theilr study is
as follows: Attendance in college and type of college (junior college, state
college, university) by income classes is determimed; from nowledge of total

costs and direct student payments, gross subsidies are determined. A selected



set of state and loecal taxes are used to estimate incidence by income level.
These taxes are then allocated to the different branchesz of the college system
to get an estimate of the average tawas pald, by type of college. Subtractien
of these payments from gross subsidies pives an estimate of net average subsidy
by type of college attended. Moting that children from unper families attend
the better and more heavily subsidized sectors of the college system, the
authors conclude that the system is regressive. In their words "the effect of
these subsidies is to promote greater rather than less inequality among people
of various social and economic backgrounds, by making available substantial
subsidies that lower income families are either not eligible for or cannot make
use of because of other conditions and constraints associated with theixr income
position.” [47].

Two points in the U-W analvyeis have given rise to a healthy, and as
yet, unresolved debate. One issus is the question of incidence —- since
education is just one gector supported by general tax collection, how does one
know as to whkich taxes, and in what percentages, go to sunport a particular
program. Pechman [87] recommends the proportionality approach i.e., x% of a
taxpapers dollar moes to education if x¥ of the government's hudget is spent
on education. FHansen and Welsbhbrod believe this to be an arbitrary assumption.
It is their contention that particular expenditures and the taxes used to
finance then should he viewed in a marginal, rather <han average, fashion.

The relevant question is not gross pavments of taxes but vhich taxes will be
increased {reduced) and in what proportion, if expenditure in a given sector
was to be increased (reduced). Since it is highly unlikely that such a
procaedure will result in an equiproportional effect on 2ll taxes paild at each

income level, the proportionality assumption is untenable.
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Fmpirically, it is difficult to make the marginal analysis that
B-UW suggest. Consequently, they take a second best approach -- comparison
is made between benefits and total taxes paid. It is not clear how this
approach is closer to a marginalist ons than Pechman's.

In a recent article, Hight and Pollock [56] provose a modified
version of the Pechman method of determining the distributive impact of public
expenditure on education. They propose a comparison of the two distributions:
“the percentage distribution of students by family incomes and the percentage
distribution of state local .lax payments by 1income class." Conclusions about
the redistributive impact of education are derived from the direction of the
divergences in the two distributions. (See also discussion of Jallade
[62], below).

The second issue raised by the Hansen-Weishrod analysis concerns the
question of the classification of benefits. As we have noted, I-W classify
benefits received by type of college attended. {Thay compare this with
enrollment data to conclude that the rick get more subsidies). In contrast,
Pechwan clasgifies benefits by income classes. Taxes are also classified ina
ginilar manner. Compariszon shows that though the rich receive more benefits,
they also pay more taxes. In fact, the F-¥ conclusion is reversed by this
method; the educational svstem of Californja turns out to be mildly
progressive.

Which method is correct? The answer depends on what one is looking
for. 1If policy implications are to he studied, then the H-Y apnroach is
probably more useful. This hecause H-% compute the subsidies received by an
individual, not by income levels alone, but also by type of college (junior,

state or university) attended. 3By observing the attendance patterns, H-¥
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are able to pinpoint the likely heneficiaries {losers) of an expansion/
contraction of educational subsidies by tvpe of college attended. Since
educational finance policy is probably made with reference to whether the
institution is a junior college, state college or university, the H- approach
might be a more direct method of inferring the direction of "
the distributive impact of these nolicies.

411 the studies cited so far have heen U.S. studies: the choice was
forced upon us because such studies have not yvet been conducted elsewhere.
{Richard W, Judy [66] has a similar study on Canada). There is one notable
excertion, and that is a2 case study on Colombia which has just been completed
by Jean-Pierre Jallade [62].

His report is in two parts; the first part is an excellent survey of
the basic issues involved in the financing of education, and the second part
consists of an exhaustive case study on Colombia.

As in the other studies, the discussion is centered around the two
basic questions: Who nays for the education? Who receives the net henefitg?
In order to compare the distribution of sducational benefits with the
distribution of total taxes paid by sach income class, Jallade presents hie
results in a ratio form: subsidies received as a proportien of total tax
payments. The distributional impact ig noted by comparing these ratios with
the average for the country as a whole or across income groups or geographical
units._ {(Note that this method, unlike the proportionality approach, does not
allow the computation of exact transfers resulting from one population group
to another through the education sector).

Jallade supplements his analysis with an important consideration --

the presence of private schools. To the extent that the subsidies to private
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schools are considerably less, and that vicher people generally tend to send
their children to these schools while paying taxes for support of public
schools, there is an increase in the »nrogressivity of income redistribution
in the education sector. And the impact is by no means marginal; in Colombia,
private post secondary students account for about 30% of the students. The
general conclusion: the system of educational fimance is progressive in
Colombia.

(The effect of private schooling on static redistribution of income
is by no means certain. . Colombia has a high proportion of students in
private colleges., In India, the best universzities are public and the level
of subsidies is high. Upper class parents in India probably recoup the
subsidies they give to the poorer children in public elementary and secondary
schooling by enrolliments of their children iIn public universities. These tend
to bhe exclusive, merit universitiss and the pattern of enrcliment is heavily
skewed in favor of the upper classes).

Butr what do these case studies tell us? Of what importance is the
fact that in one sector of govermment there is nregressivity or regressivity
of income redistribution? If interest is in the issue of income redistribution
through govermment policies, then shouldn’t attention be concentrated on the
net effact of all policies, rather than just one sector?

There are two sets of arguments which can be used to counter this
criticism. One rationale for these studies centers around the fact that in
developing countries at least, the budget for education is of a sizeable
nature (often between 15-20% of the total budget). A study of its redistribus
tive effects is therefore, ipso facto, pertinent. A more telling defense of

such studies is the fact that the education sector is a uniaque sector -- it
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has besides a consumption, a substantial investment component. If education
has an impact on income, then access to it determines ones future income, If
the education sector is found to be regressive, then it might be reasonable

to conclude that not only are the poor subsidizing the rich of today, but

alsc helping them to stay rich tomorrow. A study of the static redistributive
effects is therefore useful for considerations of equal opportunity, mobility,
and equity.

These case studies, useful and Informative as they are, have one
important shortcoming: they fail to take into account, directly, the loag
term effects of education on the distribution of dincome. The long term issue
ig inherently complicated by the fact that the peovle who receive the benefits
are not the same as those who pay the taxes. Fven if one ignores this
important aspect, there is still something guesticnable about the methodology
of these case studies. In particular, the calculaticn of henefits is
misleading.”’ The benefits are computed as present expenditures on schooling
minus payments. But how, through education, are benfits in terms of permanent
incomes being allocated? Is a 3100 subsidy at a funior college the same asg
a %100 subsidy at a university? TIf the rate of return to a university
education is higher, {(as opposed to a state college) then tﬁe long run bhenefits
might vary systematically with the level and type of education received.

The issue of long term benefits, therefore, iz of ecrucial importance
to any discussion of the impact of educational policy on the distribution of
ineome. Static analysis are useful, particularly 1f they show the redistri-
butive element to be rearessive; then, one may safely infer that the long term
effects

jare likely to be worse (in terms of progressivity). But one should be wary of
drawing immediate conclusions from case studies showing a progressive element

in the educational sector; the progressivity might very well be still-born.
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SECTION VII - CLASS

I INTETRENEATIONAL TRANSYED OF WEALTH

The analysis of the long run impact of education, alluded to
in the previous section, has been one of the relatively ignored areas of
education ecoromics. Thoush patterns of income distribution nave been
studied, little rosearch has been conducted on the question of movement
within distributions and across generations.

Effects of education can bz percaived or studied in two different

ways . either one can talk about the chanses in the variance of tiae income

distribution, or about mobility within a constant or even changing variance

Bach "result has different implications for ethics and policy. Hven

hough the variance in incoms distribution wers dacreasing over tim2, one

[
&
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may be dissatisfied with the fact that there was no movement within the
distribution. (The bottom 17% remain locked in.) Alternmatively, ons may
se quite satisfied with a large variance in income distribution, if it
was accompaniad with extreme mobility (e.g. even though the rich have
‘too much income, tie determination of who becomes rich is random) .
How does education, then. affect the variance of income distirbution
and mobility within 12

Heonomic theory has concentrated mostly on the variance part
of the analysis, and as shovm in Sections IIT and IV, gives ambiguous

answers to the question of educational impact. The topic of mobility

e
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rently more complex, particularly from the empirical point of
view. In this gection, we will try and discuss some of the issues

raised inlthe literature.

-



Ln
o

It has been coaventionally assumed that education nas a positive
impact on mobility, i.2.. egualizing education would increase mobility
betwean income levels. In the Thureow-Lucas world, esvan though the sat

o

£ marginal productivities produced by tiie market wmay have a large variance,

accass to better jobs way be aqual by the expansion of education. But to
the axtent that othwer attributes also affect ona’s position in tae iabor
quaue, {and thase are intimately related to family backsround) thaere may
indead be little mobility observad with the equalization of education.
Indeed, this is the point =made by Bowles [27] in a study of tuae
U.5. He contends that the influence of Ffamilv backeround upon econonic

and social status iz both quantitatively siznificant and relatively stable

across periods of tima. Fven though educational opportunity plays a

o
i

significant rele ia the determination of ouns’s status, cre than half

of the intergenerational status correlation, however, is aceounted for

T

by the direct effects of fanily soclo-sconomic background operating in-
dependently of aducational attainments and ID.
Arizen Lodbowitz [74]. an her discussion of Bowles’ papsr, con-

3

nis that the immohility observed might be a simple reflection of Jif-

it
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- s

a2s in human capitsl. Class backeyound characteriztics, for iastance,

#,
i
r
o
o
o

nisht verv well be proxies for quality of education at any given level

of schoolina. lYoreover, family backoround variableg might reflect the
amount of iunvesiment at howe, particularly throush the educated mother.
(Tha importance of rha mother’s influence in hunan capital investment
has been lameutably ignored in resesarch.} A similar point was made by
Beckar {7} on a different article by Bowles [13]. As evidence of tie
possibility of differential praschool and liome icvestment, Bowles notas

that the labor force participatiom rate of educated womzn is higher than
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othiar women, excapt when youny children are presenﬁ. Waen they are
present ; educated women presumably withdraw from the labor ferce to
invest in their children and the increased productivity {incomes,
status) of these children is probably the result of this invesiment.
What the human capitalists have done is to provide a rationale for
class immobility, and not an answer to the problem of structural im-
mobility.

Bennet Harrvison {52], ia his analysis of the ghetto, (U.S. kiund)
reaches similar conclusions as Bowlizs rezarcding immeobility. He basically
questions the assumption that education incresses a ghetto worker's
productiviey it dos2sa’t because of limitad access to tie more productiva
jobs. (Class and race discrimination limit this accegs. The poor and
black are recirculated do the periphery of the economy with little chance
of esscape. Consequently, little mobility.

Jencks, et.al. {64] in their recent study for ths U.5., reaeh a
slightly different conclusion. Though they do not deny the statistical
significance of sducational attainment and family background in detsrmining
one’'s relative income, they neverthelass maintain that the effect is
narginal. They conclude, a la Thurow-Lucas that inequalitry is given,
almost like 3 manna from heaven. Horsover, access to occupations (incomes)

iz dictated to a considerable extent by luck and other ummeasurable

factors and that there ig very little oune clasgse can do to perpetuate

its position. ‘Heither family backsround cognitive skills, educational
attajament nor occupational status sxplains much of the variance in mens
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Withip group variances ars found to be zreater than hetween
group variances, and men from the sams socio -economic backaround are
found to have as much variance as among wmen in general. (This obser-
vation obscures the fact that the range of incomes misht be systematically
related to socio-economic backsround). Therefore, ‘eliminating differsnces
in social class backgrounds will unot take us very far toward eliminating
income inequality.’

The general thrust of Jenchs’ amalysis is that there may be
considerable wobilitv in Amevican society but that income inequality
cannot be much affected by changes in aducational attaimmeant or by
neutralizing the efiects of family background. The statistdical basis
of Yencks' analysis fias been criticized, most notably by Hartman [54]
who concludzs that there 1s nothing in Jenck's analysis to shake one's
belief in the efficacy of better educational ovportunity in affecting
one’g income chances, nor does it negate the importance of fanily back-
ground on one’s earanings.

The contyovarsy on statistical metnods notwithstanding, Jencks’
book has been usaful in instipgsiting a reassessment of the anproach to in-
come inequality. Jencks eschews the conventional approach of affecting
income distribution throush the market place via aducation: like Thurow-
Lucas, he believes that the sget of income slots produced by the market
is rigid; aond that, therefore, “the first step toward redistributing
income is not devising ingenious machinery (e.g., esqual education) for
taking money from the rich and givineg it to the poor, but conviancing

lavrge numbers of peopls that this is a desirable ohjectiyy™,



And then -~ sgualize incomes throuzih: the

"

olitical process rather than
ingtitutionz of marzinal dmpact 1like the schools.
The problam of dmmobility is much more acute in the ecounomics

of the developing countriss. {lass status in thess countries is per-

V]

netuated with the help of the sducational system. The upper class attends

the better schools, sends a disproportionate amount to the universities;

E}

and achieves higher lifetime incomes. Even “frae schooling doss not
lead to equal educational opportunity. A survey of Indian villages fouud
that attendance in free primarv schools varied systematically with family

income. (The system iz not really free, since for poor students foregoue

earnines can be a major component of a family’s income.) When one adds
factors like motivation, encouragement, and gquality of schooling, to tae
causes of non -eaqual educational opportunity, the immobility appears te
be that much more transfixed.

Traditionally, ir has been asaumad Chat one of the surest ways

£

of i

affecting mohility iz throush the education process. IOven if there
vas no impact on inequality, at least education would make access to
incomes mors random and therafors more equitable. This reasoning was
and jg behind many of the educatiocnal programs of the daveloping countries.
orie of the more important external benefits of education is the presumed
increase in mobility.

The notion that mobility can be achieved through expansion of
the education procass has considerable intuitive appeal. 1t appears to

be self evident that it is so, and one might even suspect it of bordering

on tautelogy. But Jarnoy [25] cantions us from deriving rapid conclusions.
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In his article, Zarnoy speculates that the traditional process of
expansion of aducation is biased in favor of immobility. The education
systen ie usually expanded in a primary, secondary, higher progression.
Consequently, the labor market is saturated first by primary school
graduatas, then secondary school and finally university graduates.
Private and social rates of return fall in the same progression; aad
since the lower classes are usually the last to reach these respective
levels, they are locked in their relative position. he dmplications
about averaga and marginal chauses in this analysis should be noted. Any
givaen poor student, by nimself, may be abla to vault into an upper income
slot through the process of education. The poor as a class, however,

may remain peor, even with more alucation.

What Carnoy’'s analysis shows is that the expansion of tas
education system may not have the desired effect on mobility — at least
until the very long run. Aand even then it is not intditively obvious
that mobility will be affected. Classes in power and with wealth have
a tendancy to perpetuate their status, Even though mass education might
become a reality, factors like quality of schooling, etc. can play a
differentiating and jrmobilizing role. The investment at home argument,
considered earlier, also supports immobility. Private wealth, better
pre-natal care, nutritional effect, family backeround considerations and
at home investment are scme of the factors which seem to structurally
bias the lottery of life in favor of the upper classes. What is to he

done?



question of class influence on
Before we conclude this section, the/educational expenditures

should be noted. 3oth Bowles [15] and Bhagwati [12] have iuteresting
comments to make on the subject. In his paper, Bowles maintains that
the benefits of higher education go to the elites and the benefits of
primary education to the masses. If the class structure in developing
countries has an influence on state expenditures, and if classes are
intarested in maximizing class wealth rather than national wealth, then
one might expect an underinvestment in primary education and over invest-
ment in higher education in the capitalist countries of the less developed
world. If rate of return studies are any indication, Bowles' contention
that there is underinvestment in primary education does seem to be true.
Bhagwati also contends that the pattern nf govermment subsidization
of education reflects class structurea: moreover, he adds, the classes
that benefit more from any education in general tend to be from the higher
incoma groups. 4s to why the education sector is such an excellent

vehicle for the handing out of these subsidies to the upper clagses.

Bhagwati offers this comvincing hypothesis: “The benefits can be handed
out to elite groups by the State witrhout obvious disaffection if they
are handled via the educational system whic¢h,in principle, at least, is
open to all classes and castes and therefore conceals effectively its

inepalitarian impact.’
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SECTICH VIII ~ A DISCUSSION - IN LIEU OF A CONCLUSION

What is the nature of the conpection between educational and
income distributions? For several reasons (dats problems not being the
least important) there has not been very much written on the subject.

To be sure, indirect references to and implications about income distri-
buticn are usually made, but they are usually done in a casual, footunote
type manner. HNow that interest in income distribution is increasing,
perhaps we shall see some move literature on the subject.

Fconomic theory, as we have seen in the previous sections, has
no definite answers to give on the question. Empirical evidence is
recent, frapmentary and inconclusive. Regarding the U.8., it appears
that the distribution of income hasn’t changed much in the last thirty
vears, even though the educational distribution has chanzed considerably.
From this we should not necessarily conclude that the distribution of
education does not have much effsct on income inequality; it should be
remembered that basic changes in the structure of American schooling took
place before the war (World War IT type). Also cross section, as opposad
te tima series data, does seem to indicate that educatien has some impact
oni income inequality. (cf. Section III =and Chiswick [33]). It could be
that inftially mass education does have a significant impact on the
pattern of earnings, but that after a certain level of compulsory school-
ing is reachsd, diminishing returns in terms of effect on income inequality
set in. In other words, to note rthe effect of education one should com-

pare inequality in 1950 with that of, say, 1920, rather than 1340,
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In a recent study, Carnoy [26] compares changes in income and
education inequality for three countries -~ U.S., Brazil, and Hexico -~
for the general period 1940-1970. In the U.5., as we have noted before,
there has not been much change in income inequality. Brazil and idexico
have both gone through a rspid and massive change in their education
distyibutions. Their income distributions have, if anything, becoma
less equal.

Hollister [53} also found little evidence to suggest any
concrete relationsghip between education and income inequality. Using a
Gini coefficient measure of inequality, Hollister found considerable
changes in the education, but little change in the income index for ten
Western countries.

Given this evidence, should we conclude that there is no recog-
nizable relationship between the two distributions? Not necessarily,
though we should be cognizant of the féct that the equalizing aspects
of education may be nullified by the process of capirtalistic development.
The positive effect of a more egual pattern of education might be offsget
by the negative rate of return effect on inequality. The pattera of
demand, and the complementaritv of skilled labor with capital, may
prevent the rates of return to higher education from declining and thus
having the expected equalizing effect on inequality. On the other hand,
it should be noted that even 1f education was having an equalizing effect,

he available data may not show it. Education, it should be remembered,
one
is only/factor, albeit an important one, in the determination of a persouns

income.
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in light of the findings reported in this paper, what suggestions
can be made for. educational policy? As usual, policy should be guided by
considerations of efficiency and equity. Enough has been written by
aconomists about efficiency; in the concluling sections of this paper,
let us devote a few woments fo equity.

In developing countries, access to education is a crucial variable
in the determination of lifetime earnings. Private rates of return to
education are abnormally high in most developing countries, and educational
qualifications are almost a prerequisite to econcmic success, social status
and political powsr. Consequently, the allocation of scarce seats in the
educational arena has far reaching implications.

AL cursory glance at the educational expenditum of most developing
countries indicates that the pattern is very skewed. As one goes up the
educational scale, axpenditure per student rises rapidly. Though economic
counsiderations also play a part, the education sector has become a political
public good: finance is mostly from govermment revenues, with students
paying only a minor portion of the costs. If one adds to this the fact
that educational investment is indulged in more {(almost exclusively) by
the upper classes, then one can perceive the beginnings of a vicious
cycle horror story.

To prevent perpetuation from taking hold, and to break the in-
evitability of the cycle, a conscious attempt has to be made to make the
method of finance more equitable. Subsidies to education may indeed
be necegsary dus to efficiency considerations, {though the existence of
external benefits beyond primary education is questionable) but a re-
allocation of these subsidies between student might be desirable from an

equity standpoint. 8
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It is ironic that the people receiving the most subsidies are
probably the ones in least need of them; and surprising that it has not
yet been realized by policy makers that private monetary gains may them—
gelves be attractive enough to induca manyStugentgo pay a greater amount
of their education. On second thought, perhaps the policies of huge
subsidies to hipgher education ig not surprising ~ we saw in the previous
section how class interests might dictate such a policy.

If mobility and equal educational opportumity is a policy goal,
then notions of access need to be revised. It may not be sufficient to
offer low tuition or even free schooling; forepone earnings are an important
component of costs, particularly and most importantly for low income
students. A felxible pricing policy may be necessary, and unequal people

may need to be treated unequalliy.

Is there an education-income connection? Can educational policy
be used to affect the pattern ¢of income distribution? These are difficult
questions, to which an economist can only answer: it depends. DBut there
iz something even more disturbing about the questions than the ambiguous
answars they give rise to - it may ba that the questions themselves have
been phrased improperly. Perhaps we should not be leoking for an education-
income comnection: rather, what might be of relevance is the education-
equal opportunity locus.

It is not just the existence of extreme income inequality in
the developing countries which is bothersome; what is perhaps even more
disturbing and exasperating is the likelihood of its perpetuation. If

education can help break the vicious cycle and at least make the prizes
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of life more random, ir might wmake inequality that much more beavable.
In other words, if education can help provide for equal opportunity. (in
the broadest sense) of ‘'success’ it may have fulfilled its promise.
But if concern is with changing income inequality, per se. then......

maybe Jencks is right; perhaps we should concentrate on equalizing regults.
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FOOTROTES

The path breakine article in the field of human capital was that
of Mimcer [30]; the field has subsequently been developed extensively
Ly Becker, Ciiswick, Yincer, Schultz, et.al.

following
Thefexposition owes wmuch to Chiswick's [33] explanation from whence
thie author derived his knowledge of the extended human capital model.

Asccording to a theorem by Leo Goodman 'On the Exact Variance of
Producta,” Journal of The American Statistical Association, Jeec. 1963,

This obgervation should be contrasted, rather than confused, with
the systematic relationship that might exist between the supply aad
demand curves for an individual person, e.g. a rich person probably

has a higher demand curve and lower supply curve than the average.

The preceding analysis is conveniently summarized by the following
diapram- {cf. Pscharapoulous [%2]).

1‘§_ . e .

We A~ S =

..

~.

- et
| = LWQ/A%
t / -
Wc = Wage of collage workers
Lc = Supply of college workers
W, = Hage of secondary workers
LS = Supply of secondary workers

0D is the demand curve for labor. It is shown to be downward sloping
because o is assumed to bz less than infinity. If it is stable, i.e.,
no complesentarity between educated labor and capital, tnenx an increase
in supply of college workers (S° S') will lead to a decline in relative
wvages from A to B. In the case of elasticity of substitution being
ecual to infinity, no decline in relative wages will be observed as
movement takes place from 4 to O. In the case of complementarity,

the demand curve itself shifts to 27 07, thus showing no decline in
relative wages even though the elasticity of subsititution is assumed

to be less than infinity.
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This failing of rate of return analvsis is shared by the human
capital model of Becker, et.al.; their demand curve for education
and subsequent analysis iz defined only for a fixed amount of in-
vestment by the others: how the demand curve changes with relative
supplies is not spellsd out.

Data problems make the analysis wore difficult. Since little Eime
gseriles data is available for developing countries. there is not

much information on the source of income differentials —— do they

exist because of historical circumstances or educational qualifications
and what marrowing effect, if any, has the spread of education had?

The question of ecuity and efficiency in the finance of education
has lately received a lot of attention in the U,S. There is no
raason wiww some of this same analysisg cannot be applied to the
developing countries, where the problems are, if anything, more
acute. Jallade [£1] has a rather pood summary of some of the basic
issues involved in the finance of education in the developing
countries.



APPENDTZ T (a)-  DERIVATION OF THE HUMAN CAPITAL 1ODEL

Formally, the human capital model (Equatioms 1of text)is developed
a2s follows:
Let Y _ reflect earnings after N vears of investment in
human capital

Y earnings of an individual with no human capital investment

. . . . LEn .
Ki fraction of YO invested during the i.. year of training

i
r; rate of return to the i?? year of investment

Then, earmings are as follows:

Y = ¥

o o
Yl = Yo + r, (KlYO) = YO {1+ riKl)
YZ = YO (1 + rlKl) {1 + rsz)
= €1 ' 1+« Cearece e s . .
and YN YO {1 + rlKl) (1 + 12K2) (1 + rﬂKN)

f1} «evieunn.. or YI =Y ¥ (1 + rg) where r? = K,r, i.e., the adjusted

! 0j=1 ¥ rate of return.
Hquation 1 is the basic human capital equation. Differences in
ability, luck, accese to capital and other determinants of sarnings are

incorporated in the residual U%,

=Y N

% HE:
1 =Y 5 Qi) U

where subscript i refers to individuals and i to oumber of years
of schooling.

when

L¥ ]

Taking logs of both sides, and noting that ln (L + rij) Y ¥

r§j is small, we have



Im ¥, =ilaY +E ) + U Z
i o Crij) Y1 2
If daviations in r?i amongst individuals is incorporated in
the residual | then
In ¥, = n Y +rv 4+ U, (3)
i o i
F — -
iZr,,= Ty, =rvr Lr, =t ]
%3 i, 1
R i

whera ¥ is the average varte of return, and # the number of

vears of schwooling.

Rquation 3 is the basic form of the humaa capital modzl referred



APPENDIY I (b) - SPECIFICATION OF THE FARNINGS MODEL ~ A SIBTIARY

The basic form of the human capital model {equations (1) and (2)
of text) explains income on the basis of education and training and incor-
porates othar determinants of earnings in the residual. Estimation of this
basic model leads to biased estimates if the included variables are correléted
with the omitted variables. Researchers have extended the basic model by
demystifying the residual ;}e%iey have attempted to introduce variables into

the equation which wers previcusly lumped in the residual. This appendix is

a sumuary of this extended earnings: model.-

In a general fashion, the earnings model is:

Y =b 4+ b5, + 50+ 58,5 +b w5 +b
0 1 : &

L* by 455 AL+ BB + ..,

5
where
b = average income without human capital investment
Sl = formal schooling
0 = quality of schooling

5, = on the job training

doy = employment variable; weeks worked
Ab = natural ahilitcy

B = family background (this includes important variables like

color, occupational status of father, mother’s education, etc.)



Specification of variables

bo

[¥2]

This is the dependent variable and ideally should be represented

knl

L3
by hourly earmings. ¥For the human capital model, Y is supposed to
represent lifetime. income. Cross section data is usually used to
Al
approximate Y . If life pattern of earnings differ from the pattern

praedicted by cross section earnings, there is an error. The human

%
capital model also requires that ¥ he introduced in log form.

constant of the regression: sssumed to represent the average income
of a person witrh no schooling: interpretation dependent on what

other variables are specifiesd, and how.

schoeling variable; represented by numbar of vears of schooling.
Assumption involved in specification that all increments to schooling

have similar impact on earnings.

quality of schooling; inserted because it is recognized that it is
not just the amount of schooling rhat matters but also its quality.
Proxies for this variable are expenditure/student and an index that

ranks colleges, ete.

This variable has not been sufficiently explored in the develowing
countries literature. One possible way to represent it for these
countrinss is throuvgh a dummy variable which would represent whether
one attended a private, or public secondary school. Also, to the
extent that education is used as a screening device to allocate jobs,

guality of schooling might be an important input in this process.
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Ab

A~5

On-the~job training (0JT) - 4=z noted in the text, a basic variahle of
the human capital model. Oueaticn of interaction of this variable with
Sl (schooling variable) arises i.e. does education make ocne hetter
gualified to take advantage of 0JT: when can OJT act as an alternative
to formal schoecling and when is education a prerequisite for on-the-

job training.

weeks worked - Most recent addition to the human capital model.

TFor explanation, see text.

ability. An important variable in explaining earnings. But how does
one measure it? Standard procedure has been to use ID measurements or
qualification test scores [AFOT, GRE, etc.] as a proxy for ability.
The tests themselves are questionabla. Moreover, variable might be
highly correlated with quality of schooling and the family background

variahles.

background (includes family status, color, sex). Recently, economists
have been stressing the use of mother’s education as an important
variable affecting earnings (through the at home investment in the
child). Also, can represent discrimination due to sex or color.
Evidence of a significant coefficient on both has heen established in

varicus studies.



This completes our discusgion of the standard human capital
model. Most of the estimation of this model has taken place in the
U.5.: the model traditionally explains on an average about 30-40% of
the variance in income. Because of data problems, very few (See Shoup
[105], Hoerr [57]) studies have been conducted for the developing
countries.

All the studies are of a similar geonre, they all reached
familar conclusions of a positive and significant impact of =ducation
on income, and they all conclude with trhe standard caveats of multi-

collinearity and heteroscedasticity in the regression.
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