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Abstract

This paper first reviews a series of (apparently) conflict-
ing views concerning the micro mechanism by which education
affects growth as well as their implications for social and pri-
vate choices concerning investment in education. A special
effort is made to trace the effect of distorted lahor markets
and unemployment on the contribution of education to output;
at the same time it is pointed out that these characteristics
of labor marketscan introduce an important gap between social
and private rates of return to schooling.

Chapters B and C analyze the implications of reaching a
consensus on two issues: first, the need of an elementary
schooling level whose main objective is to equip individuals
with a minimum basket of attributes so as to neutralize differ-
ences in their initial (environmental) conditions. Secoud, a
system of higher education which ought to be "more self sus-
tained" not only financially but also in terms of decisién mak-
ing, This would allow the transfer of resources and "public
decision making or planning abilities" from higher education
to this basic elementary level of schooling.

The message is that higher education ought to take care
of itself and release public funds and planning abilities to
the "bottom," where private choices are not a substitute for

social action.
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- INTRODUCTION

1. This study does not attempt to overview all issues rele-
vant for education policies in less developed countries. It is
more an attempt to identify areas where some consensus could be
reached in view of the current thinking in this field and also
to identify some areas of apparent disagreement and their impli~
cations for future research. With respect to the latter, the
emphasis is to explore to what extent these‘disagreements are
generated by a ygenuine conceptual difference in approach and

to what extent they are differences in degree resulting from

an insufficiency of the available data base or empirical Xnow-
ledge we have for the relevant variables.

To a large extent Ehis paper is a reaction to the issues
raised in "Education and Development Reconsidered," a Conference
sponsored by the Rockefeller and Ford Foundation held in May
1972 in Bellagio, Italy. This Conference provides a useful
"point of reference" in identifying areas of agreement as well

as areas where conflicting views appear to be important.

2. This paper does not arrive to clear and direct policX impli-
cations for international donor agencies concerning the educa-
tional sector of developing countries. This can only be done
on a country by country bhasis.

Our emphasis has been basically to identify certain gen-

eral issues, to organize them in an analytical framework and to



explore their

quirements at

3. Some of
vant to Latin
However, many
countries and

ful for other

(TR
[

implications for further research and data re-

a country level.

the topics to he discussed are partiéularly rele-

Anerica, che region w2 are more familiar with.

of the issues are conmon to
to that extent we expect the

regions.

4. The study is organized as follows:

Chapter

A attempts to make explicit

-conflicting views or judgments concerning

by which education affects growth as. well

for social and private choices concerning

all less developed

discussion to be use-

the source of (apparently)
the micromechanism
as their implications

investment in educa-~

tion. We hope that an effort to make more explicit these dif-

ferences can help future dialogue as well as the design of fu-

ture research

in the field.

ChaptersB and C analyze the implications of reaching a

consensus on two issues: first, the need

of an elementary

schooling level whose main objective is to equip individuals

with a minimum basket of attributes so as to neutralize differ-

ences in their initial (environmental) conditions. Second, a

system of higher education which ought to be "more self sus-

tained" not only financially but also in terms of decision

making. This would allow the transfer of resources and "pub-
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lic decision making or planning abilities" from higher education
to this basic elementary level of schooling.
The message is that higher education ought to take care
éf itself and release public funds and planning abilities to
the "bottom," where private choices are not a substitute fou

social action.
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A. AREAS OF APPARENT DISAGREEMENT AND THEIR IMPLICATIONS FOR FURTHER
RESEARCH: A CRITICAL REVIEW

I--INTRODUCTION

1. During the last decade the concept of human capital in
general, and investment in education in particular, has been

a useful tool in the explanation of a variety of economic phe-
nomena, i.e., sources of past growth, the pattern of foreign
trade, the size distribution of inome, ¢ix. On the other hand, té
include human capital within a generalized capital accumulation
approach to economic development would appear to have provided
a consistent basis for planning future investment according tq
the relative productivity of different types of capital.

Recent stdies on the role of education in less developed
countries have raised a series of issues questioning or quali-
fying some of this earlier enthusiasm. It seems to us that this is
neéded; however, we find that the way some of the issues have
been raised is not helpful for future dialogue; many of them
have been presented as a general critige to the human éapital
approach to invest in education. It is our contention that. a
consistent application of human capital theory is able to take
into account some of these qualifications that characterize
less developed countries and that many of the apparent cdﬁflict—
ing viewsare more a problem of orders of magnitude rather than a prob-
lem of method.

Some of the qualifying issues that have been raised are

probably a reaction to unrealistic expectations about the future
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importance of education, some of these expectations being per-
haps baéed on the results of paét studies on sources of growth.
Dowever, it is clear that the past contribution of education to
growth, however large it was, is not per se, a basis for deciding
about future investment in education.

Other issues being raised question the micro mechanism
by which education affects growth, particularly in an environment
of distorted labor markets ayd strong unemployment.lJ/We will ar-
gue, however, that to a large extent tlese consideratiors can be
taken into account into a human capital approach to investment in
edication.

Finally, some authors appear to be disenchanted with the
possibilities that the current work on economics of education
could help decision making concerning the educational sector.z/
our ‘centention 5 that the current state of resgarch is providing
no less valuable indéces of over or under-investment than the
ones generated for other types of investment in other sectors

of the economy.

lJéee for example the provoking article by Edwards and
Todaro. E. Edwards and M. Todaro, "Educational Demand and
Supply in the Context of Growing Unemployment in Less Developed
Countries," in Education and Development Reconsidered (Confer-
ence at villa Serbelloni, Bellagio, Italy, May 1972). We quote
their introduction: "the idea that education in abundance beyond
literacy is an unmitigated social good and an engine for develop-
ment deserves challenge. That challenge is taking the form in
developing countries of growing open unemployment in urban
areas...Moreover, the average level of education among the unem-
ployed appears to be rising, suggesting that the growing invest-
ment in educatlonal systems is increcasingly an investment in 1d10
human resources.

2/

~ See Michel Debeauvais, “The Contribution of the Economics
of Education to Aid Policies: A Critical Comment" in Fducation and
Development Reconsidered, op. cit.
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2. We think that a useful framework to identify areas of agree-
ment and to make explicit probable areas of disagreement is to

explore the following questions:

2a. Do we need to differentiate statements about education's
contribution to past ygrowth from statements concerning future
policies of investment in education?

2b. Can we find an acceptable index of the productivity of
investment in education?

2c. Can we reach a consensus on how to measure empirically
such an index?

2d. What are the implications of 2c. for a better knowledge
of the working of labor markets in less developed countries?
2e, What are the main sources of differences between such

an index and the one that governs private decisions or the
private demand for education?

2f. How sharply ought we to differentiate between recommenda-
tions regarding the educational system--recommendations that
can be implemented by the policy instruments available to that
sector--from recommendations regarding other parameters of the

economy affecting the educational sector?
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II--THE ‘NEED. TO DIFF'ERENTIATE BETWEEN STATEMENTS .CONCERNING EDU-
CATION'S CONTRIBUTION TO PAST GROWTI FROM STATEMENTS CON-
CERNING FUTURE POLICIES OF INVESTMENT IN LEDUCATION

Up to recent years most of the work on the contributian of
education to growth referred to the United States and Western

Europe [Jorgenson and Griliches (17), schultz (29) and Denison

(6 )J. By now we have evidence for a couple of less developed

countries; this is summarized in the following table:

Contribution of Education to the Paét Growth Rate
(Figures represent the fraction of  the growth rate due to education, %)

Brazil (1950-69) 20%
Chile (1940-64) 23%
Mexico (1940-64) 10%
Phillipines (1947-65) 10%*

Sources: Brazil, Langoni (20)
Chile and Mexico, Selowsky (30)
Phillipines, Williamson (34)

*It only includes the effect of increases in the average
level of schooling. '

We have to accept that thése figureé, howéver lérge they
are, are onlylof histéfical interest. Théylére peffectly con-
siséeﬁt with the fact that investment in education in those
countriesnqnbfhaeb&nzréaﬂ" econonic invéstment; in other words,

if some of these funds had been invested in othef
sectors the observed growth rate could ﬁave been higher.

Th2 reason for a relatively large contribution of edﬁca- .

tion to growth stems either because "large" amounts were invested .
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in education, because the productivity of that investment was
"high" or any combination of both. fTherefcre, it is perfectly
possible that the observed contribution was large because
of the amounts being invésted and not hecause of a high produc-
tivity of that investment.

FFor future investment decisions however, what is relevant
is the prcductivity of that investment vis a vis alternatives
in other sectors of the economy. A large contribution of educa-
tion to past growth is not a guarantee for a high productivity
of the funds to be invested in education. Therefore, policies
of expansion of the educational system cannot be directly jus--
tified by the observation that education was an important source.
of past economic growth.
IIT-AN ACCEPTABLE INDEX OF THE PRODUCTIVITY OF INVESTMENT IN EDU-

CATION

Let us assume for the moment (we will discuss this in the:
next section) that we can measure labor productivity differen-
tials in workers of different levels of schooling, holding con-
stant other variables that influencevthat differential. Can
we define a helpful index of the productivity of investment in edu-
cation comparable, in reliability and in the amount of inférma—
tion it provides for decision making, to similar indices of investment
in other sectors of the economy? We think the current effort
to compute rates of return to inwest in education provides such

an index.
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It is clear that the manpower approach does not allow
for a cost benefit analysis of investment in education and there-
fore does not provide information about the “"optimality" of the
present educational distribution of the labor force. Moreover,
some recent studics have shown that the assunption of no substi-
tutability amony labor skills—-implicit in the manpower approach—Q
is not a very realistic one. |

It seems the present disenchantment about.the usefulness
of computing rates of return restsin two types of considerations:
first, the possibility of measuring empirically existing pro-
ductivity differentials and second, once we have measured them,
the policy recommendations one can draw from such rates. We
will analyze this second aspect.

Theére are three considerations which seem to qualify
the helpfulness of rates of return for policy recommendations: first
the fact that they only measuie present productivity éffects as
valued by the market; s=cond, they do not take explicitly
into account future productivity differentials and thirdly,
they d not give precise policy recormendations about "how much®
to invest in different levels of schooling (a magnitude that can
be clearly derived in the . manpower approach).

It seems to us these issues are not specific to the eco-
nomics of education but are rether inherenti to the actual state of
the arts in the economic science and second, to the fact that

economic considerations aeoily a rt of the total considerations



that justify any policy action. Again it is a problem of ex-
pectations about the role of economists.

current estimates of rates of
return are based on presént productivity differentials and if
there is any projection it is simply of a trend type. Ideally
we would like to solve for the future demand and supply of each
type of skill as a function of the sectoral growth of the econ-
omy, technical change, etc., and also as a function of the ex-~
pansion of the educational system itself [see Dougherty ( 7)
and Selowsky ( 31)]; this would require a dynamic model of the
overall economy. But this is true for any exercise in develop~
ment planning where "dynaﬁic" rates of returh to invest in agri-
culture, in roads, industry are required. It is a problem
based on the limitations about projecting the future, about
the behavioral relationships of the economy and of the data

restrictions.

A similar point can be made in relation to the fact that
computed rates of return only show the direction of changes
(less or more investment)ad d not yield precise figures for the
magnitude of these changes. To my knowledge very few answers
of this type have been developed for other sectors of the economy;
most of the time in order to gain this information those studies
had to - sacrifice the realism of assumption concerning

aggregation or technology (as in the case of the manpower approach).
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It fswell accepted that education generates economic benefits
that probably are not captured by productivity differentials
and, what is more important, it also generates benefits that
are outside the scope of current economic analysis and more
of the realm of other social sciences. 1f we accept this fact.
we have also to accépt that the economic considerations advanced
by economists concerning investment in education will be,and
ought to be only a part--maybe quite small--of the total consid--
erations policy malers oxhit to hae hdeciding about investment in this
sector. 1In this context the role of the economist is to pro-
vide policy makers better information about the trade-off be-
-tween economic and non-economic cOnsideratiﬁns, i,e., the eco-
nom’.c price of non-economic considerations.

Again, this problem faced by economists is not intrinsic:
to the economics of education. Take other fields of applied
economics where, at first instance, it would appear econonic
considerations ought to be more important in decision making:
industrial growth through tariff protection in less developed
countries., OQuite anelalorate theoretical framework to measure
the ecoriomic costs of protection has been developed with quite
precise policy implications: however, there is no doubt
that countries are dlso taking inté account a variety
of other considerations when- deciding about their policies of

industrial protection.



IV-~CAN WE REACH A CONSENSUS ON HOW TO MEASURE EMPIRICALLY RATES
OF RETURN TO INVEST IN EDUCATION?

The concept of a rate of return to education is based on
the hypothesis that labor markets provide a micro mechanism by
which the amount of education of an individual determines, to-
gether with other characteristics of the individual, his pro-
ductivity as a m mber of the labor force.  Therefore the hy-
pothesis to be tested is:

(1) P =g+a_S + b,X;, + bX ceeb X+ H

11 272

where P is"productivity, S an index of schooling and Xl' X ...Xn

are other variables characterizing the indiVidual} M represents

2

the error term. From the point of view of the rate of return
what is relevant is a_. the coefficient of education (showing
the impact of schooling on broductivity holding consfant the
variakles X).

The common empirical approach usually used to measure ag
can be written as:

+ g

(2) w=ao_ + aSS + o

0 1%

where w is the observed wage (or labor costto the firm) and Xl
is the age of the individual.
A comparison of (2)and (1) provides a framework to analyze

explicitly some of the current criticism of the use of wage dif-
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ferentials by schooling as a measure of the impact of school-
ing. As we will see, most of them can be justified on the bhasis
of insufficient data more than on a conceptual difference.

There can be two sources of upward bias in WS,'in the sense that
it overstates the true coeffiéient a: first.to the extent that we
do not include other variables X that affect productivity and
are positiVely'cbrrelated with the level of schoolihg (with the
variable §). Second, to the extent thét obscrved wage over-
estimates the true productivity (i.e., because'of market diétor-
tions) and where the magnitude of this bias is itself a func-
tion of the level df'sctooling of the individual.

Td séparate the twb sources of bias between‘ds and as We
rewrite‘égain (2)-éséumihg W= p, in Jther words, we only'in~
clude the "missing variables® source of bias:

(3) P =ay+als +bix 4 g

where a' > a .
s s
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The second source of bias comes because of the difference
between the observed w and the "true" P:
y -p =B 8
(4) w P 0 + (Bl+.2)s
81 and 82 show twoc separate hypotheses by which schooling affects

is

the gap between the observed wage rate and productivity. B8 1

the "labor market imperfection effect" to the extent these im;
perfections are somehow correlated with the level of schooling
of workers; B2 summarizes the view that empioyers value and éfé
willing to bay for schooling above the "pure" economic produq-
tivity of workers.

Substituting (3) into (4) we come to an expression for
the estimated value of ds equal to:
(5) @« =B, +8, + al Bias = B, + Bg(al - a)
From (5) we can see'thau to the extent market imperfections in
the labor market are positively correlated with the level of
schooling (Bl>0) and employers are willing to pay a premium
for schooling far and above "pure economic productivity"
(82>0), these considerations reinforce the bias between the es-
timated @ and the true a due to missing variables.

Let us now explore through the abcve framework the:cur-
rent criticisms to the use of wage differentials in computing
the awonomic benefits of education:

(a) "wage differentials by schooling overstate the true

effect of schooling because individuals of high income families
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‘are more probable to occupy highl§ paid occupations, the level
of schooling of the individual being correlated with the income
of the family."

It is clearvthat the above cpiticism is not, per se, a
criticism to thelsecfxwge_differentials by schooling to compute
the benefits of edugation. It is a criticism to the use of
wage differertials not corrected by a variable X (i.e., family
status) which helps explain the productivity of the individual
and at the»sameltime is positively correlated with the level
of schooling. It is a "missing variable bias" argument. However,
this has been widely recognized in the literatuge; studies for
which "family status" variables have been avéilable have used
these variabies in theexplanation of wage differentials.

(b) "part of the wage differential by schooling are due
to diffe:ential levelsAof "ability" positively correlated but

not induced or caused by.schoolinglitself."

This is again a "missing variable" bias argument. There
is a missing variable X summarizing abilities of the individuai
that, (n') influences produgtivity,‘(b“) itiis positively corre-
lated with schooling, (b"ﬁ cannot be attributed to the value
added:of the schoo;i§gHs¥st§m.

vWe can think of two mechanisms:bylwhiqh this can happen:
first, we can think of the schooling svstem as a sorting.deviéei

only the individuals of hicher levels of “innatedility" (some- .
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how defined) are able to reach progressively higher levels of
schooling. The extreme version of this hypothesis would be
that it is this differential ability the one determining wage
differentials; the value added of the schooling system would
be zero.

The testing of the ahove hypothesis would require an in-
dex of ability of the individual before he enters the schooling
system. This information is difficult to generate and ought
to be an important source of future research. To our knowledge
the only study of this type by Griliches ( 9) using Swedish
data, reports that the introduction of the early ability vari-
able-~although it was significant-- did not affect the coeffi-
cient of the schooling variable.

Another way of thinking about the above bias is the fol-
lowing; first,theré are some abilities influencing productivity
which have been affected by informal education at home, axd second, the
amount of schooling of the individual is positively correlated
to the amount of informal education at home. This is very plausi-
ble: probably higher income families provide more informal edu-
ca tion at home; at the same time we know that family income deter-

mines the amount of schooling of the child.

Even the -theoretical mechanism of this bias is different
it cannot, from an empirical point of view, be distinguished

from (a). 1In other words, proper inclusion of family status vari-
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ables, influencing informal education and the amount of school-
ing, ought to correct ‘for this bias.,

(c') "Gaps between wages and'labor productivity originated
by imperfectiohs in the iabor market  can make wage differentials
a meaningless tool in evaluating the benefits of education."

It is important to realize that not all labor market im-
perfections generate a gap betweeanages and productivity. ' Such
a gap implies that wages are not an observation on the demand
for labor; only particular types of labor markets 1mperfectipn
render this result.

Let us take minimum wage legislation: it introduces a
distortion to the extént it is above the wage that clears the
market for that type of labbr; however, as long as firms have
the freeddm of deciding about the volume of employmentéthat
wage will reflect the productivity of labor in that firm. We
‘have a different case if, in a particular firm hiring labor in
that market, there is a labor uniog deciding the volume of em-
ployment. 1In this case the wage rate and employment are exogen-
ous to the firm; very probably the wage will not be an observa-
tion on the demand for labor, i.e., the productivity of labor
will be lower than the 'wage rate.l/- In our view market imper fec-

tions that introduce such a'gap’betweeﬂ'productivity and wages

1/ ' ‘

~" However, in a competitive fifm, this would be inconsis-
tent with long run equilibrium.. Eventually the firm will leave
that industry. '
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have to fulfill the above condition: make the wage and the
volume of employment exogenous to the firm. These situé£ions
are a subset of all the situations characterizing imperfections
in the labor market.

Looking at expression (4) it is clear that a constant gap
between wages and productivity--independent of the schooling
of the worker (BO>O, Bl=82=0)-—does not generate per se a bias
in the coefficient of the schooling variable. We need a posi-
tive Bl, a gap that is a function of the level of schooling,

The existence of a positive Bl is an empirical problem;
however, we do not find a priori reason why this ought to
be so, at least in the light of the popularify of this argu~
ment, We could argue the reverse as well, that Bl is negative;
minimum wage legislation and strong labor unions many times
characterize the situation of workers of low levels of school-
ing.

Very possibly the sign of Bl will depend on the range of
observations we are using in the regression analysis. Within
relatively low levels of schooling perhaps it is positive, re-
flecting the fact that completely unskilled laborers are not
unionized (i.e., construction workers). Within higher levels
of schooling perhaps is negative, reflecting the fact that mini-
mum wage legislation and labor unions do not characterize workers

with high levels of schooling (i.e., professionals).
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We could conclude by agreeihg on the following: that
labor market imperfections characterized by gaps bhetween wages
and productivity are not, per se, .a source of upward bias in
the current computation of wage differentials by schooling. A
much richer amount of data is required to test such an hypothesis.

(d) "Employers tend to pay higher wages to individuals
with higher schooling although this additional schooling does
not contribute to higher productivity."

To a large extent statements of this type have been bhased
on the casual observation that particular jobs could be performed
by individuals with lower levels of sclhiooling. A more serious
empirical evidence is that wages reflect a strong premium to
the completion of a particular level of schooling. This has
been found in almost all studies on wage differentials by. school-
ing.

There are two ways by which this empirical evidence can
be rationalized so as to come out with the above statement:

(d'), to assume some irrational behavior on the part of the em-
ployer (d"), to accept the fact employers have a more complex
objective function than profits, i.e., some consumption aspects
that can characterize .the productive process (outside image,
"smoothness" of labor relations, etc.) together with the judg-
ment that te® consumption considerations ought not be considered

as part of the GNP.
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The first argument is not an argument: it is perhaps a
reaction to a very simplistic view of the inputs required in
the production process. Discipline, capacity to interact and
other characteristics influenced by schooling are perhaps highly
valued for team work and difficult to grasp in casual observa-
tions about skill requirements of a particular job considered
in isolation.

The second arguments rest on the judgment that the pos-
sible consumption effects at the firm level, out of hiring more
educatd ldor, doild nct be considered as part of the usual index
of aggregate welfare, namely GNP. However, this argument is
indefensible in the light.of standard appliea welfare economics.
Consistent application of such a criteria would take us to sub-
tract from GNP the excess price paid for Bayer aspirin‘over
ordinary aspirin or the excess price paid for identical meals
in two different restaurants.

In the light of this discussion we will argue that the
above coefficient 82 is not a source of distortion; namely it
ought to be included as a contribution of education to GNP.
Therefore, we redefine our relevant index of productivity as;
(6) P =p+ B8

The true gap between the observed wage and the contribu-
tion of labor to output becomes therefore:

v
(7) Ww=~P = BO + Bls
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The true contribution of schooling to GNP is equal to (as+82)
and the estimated coefficient is equal to (aé+sé+81). " The bias
becomes:
(8) (aé-rBéJrBl) - (as+Bz) = Bl-l-(ﬁé - 82) + (:1; - as)
We can see that BZ affects the bias only through a "missing
variable effect" and not as a measurement_erfor.
V--IMPLICATIONS FOR A BETTER KMOWLEDGE OI' HOW LABOR MARKETS

OPERATE IN LESS DEVELOPED COUNTRILES

Current computations of rates of return are based on the

existing average wage of working members of the labor force
with different years of schooling. That average wage is a
weighted average of the different wages people of equal educa-~
tion earn in different markets; the weights are based on the

existing distribution of that particular type of labor in occu-

pations and firms paying different wages.

What is relevant for new investment decisiohs-in‘gdﬁcation
is the typical wage of a newcomer into the labor force with a
given amount of schooling. The above computed wage will be
relevant for this decision if (a),  the probability of open unem-
ployment is zero and (b), the probability of earning a particular
wage in a particular market is equal to the existing fraction
of individuals with that level of.schooling working in that
particular market.

This difference between the "average rate of return" and
the "marginal rate of return" will depend heavily on the charac-

teristics of labor markets. We will attempt to explore how .
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these characteristics can affect (a) and (b). We will begin

by (b}, assuming no open unemployment of labor.

1. Different Labor Markets for Labor with Equal Tevels of

Schooling

Let us assume we compute rates of return to a particular

level of schooling hased on wages obtained through a random
sample of the working labor force. Denoting by wi the’ average

wage of individuals with i years of schooling we can write:

. LW,
i ij 1ij

where Bij is the fraction of individuals (in the sample) with

the ith level of schooling working in labor market j at a wage
Wij' We will expect the Bij's to reflect the distribution of
fhe total labor force with i yéars of schooling. For example,
assume we compute the average wage of individuals with high

»

school education. ‘There are three main markets employing this

type of labor

i\l

» all of them paying different wages.

; e
ﬁ \\\éw

1 A

ﬁ'

>

Lok Lz /5te
Market I pays the highest wage and market IIT the lowest.

Abi

A}
[T

We assume labor unions in I and II prevent any entry that could
induce a decline in existing wages. Total employment is equal

to 2000.

If our sample is a random one the computed average salary
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for individuals with high school education will be equal to:

/Lo [L ) Lo
1 JE: .——I-l)+ W h.l_f;,: 10 - 0.L%+ 8 + 0.15 + 5 « 0.75=5,95

L 4 . - \
I L/ L I, I L

W

Let us put these labor markets in motion so as to analyze
the contribution to output of individuals thal next yéar finish
high‘school énd‘enter the labor force.

The demand for labor will increase next year in the three
markets. Assume market I has the strongest labor union in the
sense that all increésés in labor productivity afe absorbed by
higher wages with no increase in employment. This market be-
comes irrelevant for new entranté. Market II 1is chéracterizea
by somehow weaker labor unions; they succeed in obtaining higﬁer
wages but by less than the increase in the broduétiviéy 6f labor; .
part of this increése in prdducﬁi?ity will be reflectea tﬁerefore
in an increase in employment.

Mafket III is characterized by competitioh and free entry
and we assume, we think fealistiéélly, to be the largest in
terms of employment. In this market increases in productivity
is reflected in higher employment: competition among workers
maintains the wage rate constant.

what is the contribution to output of a new entrant? If
he gets employed in marketI[msprbductivity will be somehow above
8; if he gets a job in market IIT his productivity will be 5.

Assumé‘ﬁe:effectively goté é jbb in market II; élthough

he will be competing for such a job with his senior colleagues
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working in market III there is a positive probability he will
succeed.l/ Can we consider his productivity of 8 (or somehow
higher) a genuine contribution of this additional labor to the
economy?

Without this additional laborer an extra opening in market
IT would have been filled by a worker in market III, with a net
contribution to output equal to (approximately) 3. 1In other
words, 3 of the 8 eamsl by the lucky new entrant would have
been generated anyhow by the induced labor hobility. Those 3
are a gain attributable to an improved resource allocation aﬁd
independent of having an extra worker in the economy.

From this exercise we can see that the relevant measure
of productivity for‘a new entrant ought to be his wage iﬁ the
"relatively" free entry labor markets, those markets ﬁrom.which
labor will be ultimétely drawn when'there is an opening in a
more "protected" market. 1In this particular case this measure
is equal to 5.

It is clear that 5 is substantially lower thah the average
wage computed from the existing distribution of workers with
high school education. However, we are not interested so much
in this gap between the average and marginal wage of a givep type
of labor but more on the differential gap for different types

of labor classified by schooling. This is what is relevant in

1/

— That probability will be a function of the ratio "open-
ings in market II/employment in market III."
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.computing the true productivity differential and the rate of
return, It is this differential gap -the one that
determines the bias in the rates of return when using existing
observed average wages.,

It can be shown that when most of the cost of an educa-
‘tional project are labor costs (foregone income and teachers'
salaries) the rate of return is invariant to a given percentage

1/

bias in the measurement of the relevant wage figures.=

m a .
Denote Wi and Wi_as the (relevant) marginal and (measured)

average wage of individuals with i1 years of schooling where:

WT = 6iwz - (where i=1,2,...n years of schooling).

If the 6's are equal for all i the use of observed average

wages will not significantly bias the computea rates of return

(see footnote 1).

1/

=" 7his can be shown as follows: the internal rate of return
of increasing the level of schooling of an individual from a

to b years of schooling is r the discount rate that equaEés:

O'
b-a a c i <) b . i
2 = - -

where the left-hand side represents the present discounted cost
of schooling--foregone income plus teacher salagies--and the
right-hand side, the present discounteg va%ue 8f the benefits
or the wage differential. The terms W., W., W, represent the
yearly wages of individuals with a, b,land c yéars of schooling
in the it year of the project. 1Individuals with c years of
schooling are used as teachers in the (b-a) years of this school-
ing level with a student-teacher ratio equal to l/g.

Assume all wages are bias by a factor M. This bias can
be factored out on both sides of the expression, the value of

£y remaining unchanged.
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What becomes crucial is Rnowledge of marginal wage, differ-
entials, 1l.s., wage differentials by schooling in the "free
entry" labor markets., These wages can be derived from observed
average wages to the extent we have some idea about Gi; a more

direct alternative is to compute these wage differentials by

applying regression analysis only to wage data out of "free entry
markets." Whatever the methed, it is clear we need a better
knowledge of lahor market so as to identify the Ffree entry"
markets relevant for different types of labor classified by schoolé
ing.

However, it is clear that the current use of average
wages is not, per se, a reason to overstate the true wage differ-
entials and therefore the rates of return. This implicitly
assumes the §'s become larger the higher the level of schooling.
It is simply a hypothesis which needs to be substantiated_by

a better knowledge of the working of labor markets,

2. The Introduction of UnemploymentL/

Let us introduce unemployment into the earlier analysis.
We are not interested in "normal" frictional unemployment but in

some kind of open unemployment which seems to characterize a large

1/

— This section draws heavily on two studies: the one by
Todaro concerning the rural migration-urban unemployment rela-
tionship and the one by Harberger concerning the social oppor-
tunity cost of labor. See M. Todaro, (33), and Harberger (1l1).
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fraction of less developed countries.

What is crucial in the following discussion is again’to
'accepf the existence of some "free entry labor markets" rele-
vant to each educational category of labor. In other words,
we assume that for each educational category there are different
'labor markets characterized by different wages and different
restrictions to entry; however, we assume there always exist
~a free entry ﬁarket characterized by the lowest wage for that
educational category.

Within the above framework it is clear that

(a), observed unemployment cannot be an involuntary type
of unemployment given that each skill has the alternative of
a free entry‘labor market.

'(b)/unemploymen#;becomes a rational choice and the prob-
lem becomes identifying the cost and benefits associated with
that choice.

Suppose, following the earlier analysis, that a given edu-
cational category is_being émployedlin three markets. The first
market, as we saw befo:e, becomes ifrelevént given that increases
in the demand for labor are transmitted into higher wages
with no increases in employment. Only markets Ii and III become
relevant;‘market I£ geﬁerates \Y vaéancies (per year) at a wage
around 8 andxmarkeﬁ III is characterized by free éntry at a wage

equal to 5.
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New entrants into the labor force or laborers presently
employed in ma:ket III have a probability of filling those va-
cancies. Unemployment of that particular labor can be rational-
ized if it increases thaf probability. 1In other words, unemploy-
ment becomes an investment in search that increases the® probabil-
ity of filling next year a vacancy in market II.

A simple way of exploring this idea without getting involved
in complex problems of discounting is to use a two period anély-
sis. Suppose that by being unemployed this year (year T) a
laborer increases the probability of getting next year a job in
market II from P€ to P“. Therefore;

P, = probability of getting a job next year in market IT
if this year a laborer is fully employed in market IIT

P = probability of getting a job next yea. in market II
if this year the laborer decides to invest all of
his time in search and therefore decides to become
unemployed.

‘The choices are therefore: either to enter today market III

and accept W or to become unemployed for a year. Both choices

III

can be analyzed as a project, each of them with a given present
value of benefits, Wwe will call PVe and PVH both values; they

can be written as:
P W +(l-P€)WI

_ € _II
(10) pv, =W, . + 1+r

II

) + -
P WII (1 PH)W

vl IIT

where r is the relevant discount
rate,

(11) PV“ = 1+r

The net benefit of being unemployed is therefore PV“—PVE:



(P -P )W
: _ S WA o .
(11') Ppv, - PV, L5+ (8,8, Wory

The first term is siwmply the "demand price" (Du) for be-
ing unemployed this year: the second term is the cost or today's
alternative to that decision, namely to entar market IIT and

o .

earn W .
earn Wy o

1f expression (li') is positive he will decide to become
unemployed for a year; if it is negative he will enter market
IITI and accept the wage W .
cep 9% Mrrr

Assume (ll1') is positive: every member of the lébor force

not employed in market II will fina it profitsble to become un-

employed for a year. What is the.mechaﬁism by which ali this
fraction of tﬁe labor forcé dbes‘hot'becomé toﬁally enemployed
‘this year?’

‘To explore this-issue lét ﬁs define as.ﬂ tﬁe labor force
not employed in the restricted labor markets; therefore:

III

The probability of next year's employment in market II is a func-

L=U+L where U is the number of unemployed workers.

tion of the ratio between next year's expected vacancies and to-
day's unemployment:

A4
(12) p, = F(y)

if p is a fraction y of Pu:
€

' = = yF (<
(12') P, = YP, = .YE()

then

" ' S — l_./."“."-V—":
(12 (2,-p) = LHFE
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In other words the increased probability of getting next year
a job in market II-~by being today unemployed--is also a func-~
tion of V and U. This increased probability will decline with
an increased volume of unemployment.

Finally, we have to accept that, given ﬁ, the wage WII

I

will also be a function of the level of unemployment U.

wWe know:
(13) Wopp(Byy) Wiry (ppp) <0
(13') WIII(L—U)
(13") WIII(U) WiII(U) >0

We can now. write expression (11') more generally:

v

14 <) -
(14) Dh("wxx'u) L)

where:
aDu 8D
— < ..._H. >
3 0O = 0

r ,
oD oD

U 9
> ——

W O g <0

We are now able to see the adjustment mechanism when (14 ) is
positive: an increase in the number of unemployed induce a
decline in Du as well as an increase in WIII up to the point

where both are equal. At this point the incentives to become

unemployed cease and we determine an equilibrium level of unem-

ployment U* as well as an equilibrium level of employment in

the free entry market III, L;II'
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The value of U* will be determincéd when:

v

e =W

(141 D (r,w (U*)-.

II:I'

Condition (149 is shown graphically in next page where
we assume that given WII = 8 and fiven the values of r and Vv, the
equilibrium value of U* and LE . takés place at a value of W
equal tc 5.

What is the marginal product of an additional léborer that
enters the labor force? If he is”’lucky énough to fill one
of the vacancies created in market IT his marginal product will
be 8. However, by entering markef II he has substituted a po-
tential candidate for that job- already working in market III or
a worker currently unemployed; in the absencé of this new comer
that job would have been filled by: |

(a) either somebody working in market TIT: the contribu~
tion of that action td the economy would have been 3

(b) by an unemployed worker with a contribution-tp output
equal to +8. However, this is not the end of the story: that
worker leaves the rank of the unemployed and ‘increases the differ-
ential probability of the remaining unemployed in obtaining a
job -in market II; .the present value of being unemployed for a
year becomes larger than Wi}i’and’%hereforé'ihduces workers.to
leave their:‘jobs in market IIT to become unemployed. Equilibrium
will be reached when one worker. leaves market III to become un—
employed. The contribution to output’ of his action is -5,

The net contribution to output when a vacancy in market II
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is occupied by a currehtly unemployed worker becomes the sum of
the effects of the above actions. It becomes again equal to +3.
From (a) and (b) it is clear that, in the absence cf a

newcomer, a vacancy in market II would have been filled by an-
other member of the existing labor force with a contribution to
output equal to 3. The net contribution to output of a newcomer
£illing that vacancy is equal to 5, the wage in the "free entry
market."

If the newcomer is unable to find a job in market II his
choices are to work in market‘III or to become unemployed. 6ur
initial equilibrium condition means that he ought to be indiffer
ent; if he enters market III his marginal product is 5; if he
becomes unemployed he will induce, by the mechanism described
before, another unemployed worker to become employed in market
ITII; the marginal product of that action is again equal to 5.

From the above analysis wé can conclude that. the intrbduc¥
tion of a concept of equilibrium unemployment does not chagge
the conclusion of the earlier section: the marginai product
of an additional laborer of a given skill is equal to the wage
in the free entry labor market relevant to that skill.

These results depend critically on the existence of such
free entry labor markets; our hypothesis is:that'such markets
do exist; in this respect this analysis is somehow different to

Todaro's and resembles more Harberger's in the sense that the .
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alternatives open to uarban workers are wider.l/ The alterna-
tive to a highly paid,‘highly restricted modern sector is»not
unemployment but employment in lower paid free entry labor mar-
kets.z/

The conclusion is again that rates of return ought to he
computed with wage differentials by schooling derived from ﬁ;ee
enfry labor markets. If those wage differentials (percéntagee
wise) are equal to wage differentials based‘on pfesent aerage -
wages the average rate of return will be equal to the (for our
‘purposes) relevant marginal rate of return. The éxtreme sitgaL
tipn would be a case where wage differentiéls-by schooling in free
entry labor ma#kets are roughly zero, i.e., all'sgills have.qnly
one and the saﬁe free entryvlaborlmarket; in this c;se‘the'maf—

ginal rate of return to schooling would be nil.

VI--SOURCES OF DIFFERENCES BETWEEN SOCIAL AND PRIVATE RETURNS
Government investment decisions in education usually follow
the existing pressures for schooling or the excess quantity

3/

demanded for education.~ This quantity demanded is based on
individuals' calculations on the benefits and costs of schooling.

Taking as given that public investment .

L/See Todaro, op. cit. and Harberger, op. cit.

z/After this paper was Ffinished an excellent study by
G. Johnson concerning urban wages in Kenya was called to my
attention. 1In that article, an empirical attempt to identify
"free entry labor markets" is being made. See G. Johnson, "The
Determination of Individual Hourly Earnings in Urban Kenva, "
Center for Research in Dconomic Development, University of Michigan.

E/By excess quantity demanded we mean the quantity demanded
over and above the existing capacity of the schooling system.
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decisions are governed by this pressure for additional school-
ing the issue becomes to what extent governments, by following
such a policy, are overinvesting inealucation, i.e., the %et bene-
fits governing private dgmand overstate the true benefits to
society. The question becomes what are the sources of differ-
ences between private and social calculations.

The fact that public education does not charge.the full
resource cost of schooling becomes, on the cost side, the main
difference between social and private calculations. This is
well kxnown and does not requiré further elaboration; what is
required is more data able to identify the cost of education
'by schooling levels and by professions. The proper policy ac-
tion is simply to charge'a larger proportion of the true cost
of that particular level of schooling or profession. On this
we elaborate in chapter C.

Less obvious are differences arising on the -benefit side,
i,e., differences bétween the expected wage differential for
a school graduate and the true productivity differéntial by
schooling.

As we saw before, productivity differentials ought to be
computed through wages earned in the "free entry markets" rele- -
vant to each educational category. This is true even if the new
entrant into the labor force effectively obtains a job in a more

restricted labor market; however, this possibility has a positive
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probability and therefore enters into the private calculations
of the expected wage of individuals deciding about schooling. It
is this positive probability, irrelevant from a social point of
vicw (from a social point of view it is a transfer), the one
that can give origin to a difference between the private and
social (percentage) wage differential.

Suppose we are interested in the wage differential between
people with primary and secondary education. We denote W; and
W: as the expected wage of individuals leaving school with prie
mary and secondary education respectively; on the other hand,
we denote as W; and W; the wages earned in the "restricted" or-
"protected" labor markets and by WE and w; the ones earned in
the free entry markets.

The expected wage for a primary school graduate will'be;
(15) W- =P+ W' + (1-P )W’

p p p p P
where Pp is his subjective probability of getting a wage in the
restricted market. If he does not get it (with a probability
equal to l—Pp) he will either enter the "free labor market" or
he will become unemployed; under an equilibrium level of unem-
ployment both choices have a value equal to Wér(see last section).

For a secondary school graduate we have:

(16) W. =P_ « W' + (1-P )W’
s s s s’ s

The difference between the social and private rates of re-

turn to secondary schooling--originated from differences on the
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benefits side--will depend on:

(]
W, W'

(17) < —=
W w!
P p

oo

where the left hand side expression shows the expected (private)

wage differential and the right hand side cxpression the social

wage differential. If w:/wg is larger than Wé/Wé the private

return will tend to be larger than the social and vice 'versa.
W W

Denoting —£ = (1+d) —= = (1+d)

w' w!
p s

Expression (17) can be rewritten as:

(1+dS)PS + (l-PS) >

(18) 1

<
(l+dp)Pp + (l-Pp)

—_— <
(19) d PS

T

(a) Under Pp=PS,the expected private return to secondary
education will be larger than the social if ds>dp, theﬂpercentage
wage difference between the restricted and non-restricted labor
market is larger for secondary school graduates.

(b) For ds=dp, the expected private return to secondary
education will be larger than the social if PS>Pp, the subjec-
tive probability of obtaining a job in the "restricted" labor

n L]
market is higher for secondary school graduates than for pri-
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mary school graduates.

From (a) and (b) it is by no means obvious that expected
private rates of return ought to overstate--due to differences
on fhe benefit side-~social rates of return. All depends on
‘the characteristics of the labor markets relevant to each educa-
tional category and on the way individuals buikitheir expecta-
tions about probabilities of employment in the restricted sec-
tors (the P's). This becomes even less obvious if we accept
the fact that P is not independent‘of d, the probability of
employment in the restrictea market is not independent of the
wage differential between the restricted and non-restricted labor
market.

As we saw in the last. section the equilibrium rate of un--
employment of each educational category is é functibnxéf the
wage differential between the restricted and the free entry
labor market relevant for that category. On the other hand,
the probability that a newcomer will find a job in the\testricted
mérket is a function of that level of‘unehployment. Therefore
if ﬁust be true Ehat the probaBilit§ éf employmeﬁt in thé restriéfed
'marke£ wiii‘be'a (reaﬁcéd forh) function of the waée différéntial

1/

between the restricted and free entry labor market.—

1/

=" That (reduced, form) function includes parameters of the
demand for labor (from the production function) as well as "psy-
chological" parameters charactevrizing the subjective probability
of obtaining a job as a function'of the level of unemployment.
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Suppose this function is the same for primary and secondary

school graduates. In other words,

1l

(20) P D(dp)

P

(21) P D(ds) where D'<0Q.

s

The earlier expression (19) becomes therefore:
>

(22) dSD(ds) < dpD(dp)

The next figure shows three alternative forms of function D.

P 00 A

\
T
\h D ()

\ \ S t
§\13,.:w \~.Q?(J)

Assume ds>dp, "labor market distortions" are larger for
more educated individuals. The effect of ds>dp on inequality
(22) will depend crucially on the shape of function D. Suppose

Dz(d) is a rectangular hyperbola; therefore we can have three

cases:
shape of D Inequality Implications for returns
to secondary schooling
D, (4) dPpP>dp expected private returns >
1 s's pp .
social returns
D, (d) dPp=dp expected private returns =
2 Ss pp .
social returns
D. (d) d p<drp expected private returns <
3 s's pp

social returns
From the above table we can see that the direction of the

bias between (expected) private and social rates of return will
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depend on:

(a) the "differential wage differcential" between the.re-
st:icted and free entry labor market relevant to people with
different education.

(b) the form of the function that relates expectations of
- getting a job in the restricted market to the wage differential

between that market and the free entry market. More specifically,
it will depend on the elasticity of the D(d) function. |

VII-—-RECOMMENDATION CONCERNING TIIE EDUCATIONAL SLCTOR AND RECOM-
MENDATIONS CONCERNING OVERALL ECONOMIC POLICY '

The educational sector has essentially the role of map-
ping the supply of (potential) labor into a structure of supply
that follows the structure of demand for labpr. The rate §f 
return to‘schooling is one criteria of determining such a map-
ping.

In this process the educational sector takes as giyen the
‘supply of labor and the structure of demand together with all
the distortions characterizing labor markets. These parameters
condition the rate of return to schooling in general as well
as the particular'returns to specific.levels of education..

To the extent rate of return to schooling are affected
by a relatively low growth of the dehand for skilled labor vis
a vis the (potential)‘§ugply of labo;, by the existing distor-
tions in the labor markets generatiﬁg wage differentials and ﬁhf

"employment, etc., the question becomés how much we ought to em-
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phasize these issues in making recommendations relevant to
the educational sector.

Most of the corrective actions concerning the
above issues are desirable on their own merit and we expect that
governments are already doing their best in that respect. On
the other hand, most of the corrective policy instruments are
out of the scoée of action of the educational sector. For the:
reasons we do not think it is very helpful to spend much time
discussing these aspects.

It is well known that governments' price policies concern=
ing exchange rates in general and subsidized capital importsin
particular, minimum wage legislation, etc., are affecting the
growth of the demand for.labor. Oon the other hand, lack of
enough labor mobility, restrictions to entry, etc. are affect-
ing the contribution to output of a given amount of labor.

These are considerations that probably affect the rate of return
to schooiing; however, all of them are important on their own
merit and we expect governments to be aware of them.

We think a more promising area is to question the premise
that the aggregate supply of labor to be mapped by the educa-
tional sector is completely independent of the educationél sec~-
tor itself. 1In other words, to what extent the educational sec-
tor can affect, through some policies and programs, the rate of

population growth.
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This is an area we feel completely ignorant about and not in
‘tﬁe position to elaborate much further on; however, we think
something has to be said perhaps in a wider context in view
that this issue was not at all mentioned in the Bellagio Con-
ference.l/

The fact that eumployment as well as income distribution
objectives ought to become mcre explicit goals in developing
planning was one of the messages of the Conference. However,

é population growth of 3% seriously limits the employment possi-
bilities arising from any realistic increase in the growth rate
of output or any corrective price policy concerning the relative
prices of capital and labor. At the same time it limits the
impact of,any realist;c program of income redistributibn, how-
ever aggressive it is; this is particularly true when the highest
rate of population groﬁth is concentrated in the lower income
groups of the population.

We think, therefore, it is proper to ask,ourselves how
the educational system could contribute in the medium run to
an increase in individuals'_choicesvregarding family planning.
For example, how can we use the existing institutional struc-
Eu:e—-i.e., buildings,,teachers——to q:ganize family planning
courses oriented for women? It is a question that ought to

have first priority in any future research.

i/We are referring to 'Education and Development Reconsidered!
Conference at Bellagio, Italy, op. cit.
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B.THE_KFED FOR A MORE AGGRESSIVE APPROACI TOWARD RASIC EILLEMEN~
TARY EDUCALION

I. INTRODUCTION

Rates of return to primary schooling based on average wages
and corrected by ‘the probability of employment appear to yield
high figures for several countries.l/ Even if such corrections
lowered the uncorrected rates, such a method does not represent
a satisfactory solution to the problems discussed in s;ction V.

However, a consensus can be reached that, independent of
the economic benefits as measured by thése rates, an expansion
of this level is desired on a variety of othor grounds: (a) it
is perhaps ore of the few mechanisms of redistributing wealtﬁ
and opportunities that realistically can be sold politically in-
the short run, (b) it increases individual choices regarding
health, family planning, social and political information, etc.

If we agree on these goals of the elementary levels of

schooling we have to accept.that our views on how to achieve
them have béen too simplistic., oOften elementary schooling is
considered the "literacy" sector, period; then we jump to a
more lengthy analysis of higher levels of schooling, proper
techniques of projecting'demands for higher skills, etc. It is
our view that this emphasis ought to change, at least on what can
be called the public sphere of educatiornal planning.

We will discuss the need for a more aggressive approach,
in terms of research and overall resources, with respect to
(a) implemcntation of supplementary nutrition programs at the

school level, (b) a re-evaluation of the standard pedagogical

1/These rates of return were 14% (2-4 ycars of primary
schooling) in Kenya and 28% in Colombia, Sce Thias and Carnoy
(32) and Selausky (31).
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practices so as to take into account the environmental depriva-
tion of a large fraction of children attending school, (c) a
policy of incentives to school attendance as a part of the over-

all policy of expansion of the elementary system.

II--THE NEED FOR SUPPLEMENTARY NUTRITION PROGRAMS AT THE SCHOOL
LEVEL ‘

1. The need for such a program derives from a growing empiri-

cal evidence on (a) a substantial fraction of children in (primary)

scﬁool age in less developed countries have an insufficient

diet and consequently are malnourished to different degrees,

(b) an insufficient food intake in school age children can af-
fect their performance at school (i.e., there is a complemen~
tarity between nutritiqn in school age and t other inputs
of the‘primary school system), (c) primary}schoois appear to

be the optinal‘institutiqnql outlet to implement such programs.
2. Symptoms of malnutrition in children haw been reported
widely in less developed countries by the WHO reports. A sur-~
vey of an impresSivé‘ahount of case studies can be found in the

NAS-}IRC publication (23), the MIT Conference volume (28), in the

surveys

by Jelliffe (13), (14), (23), Guzman, Ascoli and Scrimshaw (10), Scrim-

shaw (27), etc.
In Latin America country-wide nutritional surveys con-

ducted by INCAP (Institute of Nutrition of Central America and
Panama) reports strong malnutrition in children in the rural

areas of Guatemala and Panama. Monckeberg and collaborators
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found a high incidence of malnutrition in a survey of children
in the province of Curico, Chile (22). sSimilar findings for Mexico’
are’reported in Burgess and Dean (3).
3. The relationship between malnutrition during school: age
and learning should be, at least from an analytical point of
view, distinguished from the relationship between infant or
preschool malnutrition (basically a lack of proteins during in-
fancy) and future mental development. Even though both.types of mal-
nutrition are almost certainly very correlated (in most of theempirical
observatias) we are basically speaking about the first one.

There are several probable mechanisms by which malnutri-
tion and hunger during school age can affect learning and per-
formance at school. First, mlnutrition increases the suscepti-
bility to infectious diseases [scrimshaw (26)] and therefore
affects schooling performance through absenteeism and a decline
in physical endurancé and strength.l/ Second, protein-caloric
malnutrition also affects physical endurance but also affects be-
havior, especially inducing apathy and irritability. Thifdly,
a deficiency in iron and vitamins can also affect behavior, es-

pecially attentiveness [Howell, (12)]. Fourthly, the feeling

1/

— In a study of dropouts in primary schools in Peru, teachers
in each school were asked the causes of dropping out among their
pupils. 1Illness accounted for 14.7% of school desertion, par-
ticularly diseases like smallpox, scarlet fever, amoebic dysentery
and tuberculosis. 1In jungle areas illness was the main reason
of early leaving.

Source: A Cipriano, "La Desercion Escolar" in Peru,
Educacion (Lima, 1960) quoted from (1).

Evidence about the effect of malnutrition and poor health
on school performance in Asia can be found in UNESCO, "The Prob-
lem of Educational Wastage, " Bulletin of the UNESCO Regional
Office for Education in Asia (Bangkok, March 1967).
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of hunger, per se, generates restlessness and lack of attention.
4, It is hard to find a better institutional mechanism to
supplement nutrition in school age children than school itself.
Direct income redistribution or "food bonuses" per family does
not solve the "intra" family problem of distribution of food.
Itis not obvious tlat children will receive their required
share. Another advantage of using schools is its impact on the
incentives to attend school, a point to which we will turn later

on.

III--NEW INPUTS TO CORRECT FOR INITIAL CONDITION AND ENVIRONMENTAL
- DEPRIVATION

1. The role of elementary 'schools in correcting for environmental
deprivation has been a source of an increasing debate in the
U.S. [coleman ( 4), Jensen (16), Jencks (15)J]. It is surpris-
ing to find that almost no mention of this problem is made in
the literature about investment in education in less developed
countries. Obviously this is not less of an issue in these
countries.

The importance'of this depends on accepting the following
set of proposégbns.

(a)ﬂeimﬁalkwﬁ.or cognitive and emotiOnal development of
a child en;ering school will affect his pe;fqrmance at school.

(b) the deprivation ‘that characterizes his out of school
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environment will affect his performance at school.

()i (a) and (b)eae associated with low levels of family
income and therefore characterize an important fraction of chilf
dren in less developed countries. Moreover, to the extent that
we expect poorer and poorer children will be drawn into the
elementary schooling system in the future the frequency of
finding children characterized by (a) and (b) will become more
important.

2. There is a growing empirical evidence showing that pre-
school children from poorer segments of the population have a
lower performance in any type of mental test that matching con-
trols from higher income groups. Large part of this evidence
has been generated in thé attempt to isolate the fraction of that
deficit that can be accounted by early malnutrition [seé Moncke~
berg (21), Kardonsky (18), Craviotto ( 5) and Scrimshaw and Gor-
don (28)]. From our point of view it is irrelevant to separ-
ate the sources of this difference in performance: we can safely
argue that it is due to a paclage of variables associated

with the poorer segments of the population. Direct samples
studies undertaken in school children of low income neighbor-
hood of Ssantiago, Chile (a country that compares favorabiy'with
other less developed countries in terms of per capita income,
income distribution and development of its educational systemj

have shown an important lag in cognitive and emotional develop-
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ment [Kardonsky and collaborators (19) .

If we accept the above evidence as répresentative'for.a
large group of less developed countries and if we can reach
the consensus that the elementary school system ought to ncu-
tralize the effects of environmental déprivation we have to
accept that our standard definition of this schoolihg level
as the "literacy sector" is grossly oversimplistic.

The study of the additional school inputs required to nanzlze the
effects of initial conditions and environmental deprivation is-
beyond the scopeof ecommic anlsis. It is the field of educators

and psychologists or the knowledge of what has been called "the

educational production function" [Bowles (2 )1J.

IV --PROGRAMS TO INCREASE THE INCENTIVES TO ATTEND SCHOOL
Althouchin most countries attendan;e to primary school is
mandatory éhe fiﬁél choice coﬁcerning school attendancebrests with
the family. Therefore an expansion of the capacity ox
the schboling system (in terms of buildings.and teachers) has
to be accomﬁanied py policies to.increase the demand for school—
ing.

Very probably the future expansion of enrollment of pri-
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mary schools will be based in (a) drawing children from poorer
or more isolated families in the country, (b) an increase in
the retention rate, the fractions continuing in schools once
enrolled. If this is *he case a change in the composition of
public spending 'ill. be required. An increase frac-
tion of funds would have to be used in incentive programs

to attend school.

Free transportation, school breakfast and lunches, are
examples of these policies that have been quite successful (i.e.
Chile). However, it would be worthwhile to undertake a more
thorough research on what are the variables that determine

parents' decisions in sendihg and keeping children at school.

IV--~RECOMMENDATIONS FOR FURTHER RESEARCH
Most of the empirical evidence supporting the earlier
set of hypotheses has been generated by research undertaken out of the
field of education (particularly the ones related to the prob-
lem of malnutrition) and with objectives someshow different Erom
the ones directly relevant to the educational sector.

Some of the few systematic pieces of research
undertaken by educators in order to explain primary school per-
formance also support some of our views. Robert Drysdale (8) at-
tempted to identify the main variables affecting retention and
dropout in rural schools in Colombia. Tt is worthwhile to sum-

marize here his main results based on discriminatory analysis



Scaled vectors, Linecar
Discriminont Tunction

———

Grades 1-2 Dropouts Dropouts
VS, Rank v, Rank V5. Rank
Grades 4-5 Non-dropout s N Grades 4-5
1. Conditioun of
house ' .09 9 .31 5 A2 4
2. Father's
occupation .41 4 .28 7 .49 3
3. Parents' .
education .36 5 47 3 .56 2
4. Reading
material .19 8 .20 8 .38 7
5. Proportion out =~.49 1 ~.67 1 ~-.76 1
6. Health .46 2 .59 2 .42 5
7. Average number :
of days absent .05 10 ~.06 10 ~.03 10
8. Average achieve- :
ment Bogota - =,19. 7 .07 ) .09 9
9. Popularity .21 6 .32 4 .40 6
10. Distance = -.44 3 -.29 6 ~.32 8

Source: Drysdale

Note:_ Varipble 5
children not in school

, Table 5, op. cit.

represents the proportion of

school age
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Although the high ranking explanatory variables are col-
linear among themselves some of them, like health of the child,
appear to have a reasonable independent explanatory power
(the r2 between health and other "high ranking" explanatory
variables like parents' education and proportion not in school is only
13% and 4% respectively).

Future research to explain parents' behavior concerning
childrens' school attendance ought to differentiate between
explanatory variables that can be affected by policy fiom explana-
tory variables that have to be considered as given or difficult
to change through public policy, at least in the short and medium
run. Let us assume that school attendance (A) can be written
as a function of parents; attitudes toward schooling (P) and
the cost of attending schooling (C). This last element would
include transportation to school, foregone income to the extent
the child contributes to the family income, school materials,
etc.).

(23) A =F(pP, C...)

In the short run the main doors open‘to public policy, in order
to increase A, is to operate via C (free transportation, free
schooling materials, organizing the school year so as to not
interfere with the cropping or harvesting season of the parti-
cular region, etc.). However, thebsuccess of such a policy

would depend criticallyon how important are economic considera-
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tions in parents' decisions concerning children's attendance

(or the magnitude of g% .

A different and perhaps more general way ofvlooking at
the hypothesis developed in sections II to 1v is through the
estimaticn of what can be called "an educafional production
function."

Assume we can write:

r,

(24) B = F(Il, I 9

ceeI i 5., S.,...8 ; F_,
! n' "1’ "z’ m' 1

where B is some index of performance in a battery of achievement

2 ? a'u .Fz)

reflecting school output. Ii are variables measuring initial

conditions of the child when he enters school, i.e., index of-

initial ability, health, etc. S. are variables indicating school

1
inputs, i,e,, "quality" of teachers, pedqgogical teqhniques, lab
facilities, etc. Fi reflect family or.environmental Qariables!
outside school, i.e., education of the parents, reading material
at home, etc.

Our earlier hypothesis can be summarized using framework
(24) :

(a) we think an important fraction of children in school-
ing age haye a "low" value of va;iaﬁ}eé Ii and Fi'i

(b) In the short run the policyvinstrument 5vailable for
sqcial action are mainlv instruments able to change variables S,

(c) In view of (a) and (b) the problem becomeé:

v(c') Fo ;dentify thpseAsi that are significantvin ex~“l

H

plaining B, holding constant variables Ii and Fi.
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(c") to identify, among the significant Si' the ones
that have the maximum contribution to B per dollar
spent in manipulating that particular Si' In
other words, a dollar spent in "improved" pedagogi-
cal techniques may have a larger contribution
to changes in B than a dollar spent in better
"physical" school facilities.

The data requirement of such a research are substantial.
However, our guess is that the main requirement for such a re-
search is not so much direct research funds but a proper logis-
tic able to take advantage of the institutions of the school
system itself. A large pért of the data can be obtained through
teachers by interviewing parents at schools. Tothe extent some
countries have a national achievement test at the end of the ele-
mentary schocl level such a test could be used as a dependent

1/

variable.—

é'/'I'his has been the approach of the only research of this
type that, to my knowledge, is currently being carried out in
Latin America. See Schiefelbein and Farrel (25).
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C. TOWARD A MORE'TELF-SUSTAINED" SYSTEM OF HIGIIER EDUCATION
1. It has become widely accepted that the present levels
of public subsidy to higher education cannot bevjustified under
equity or efficiency consideration. 'The main reason for such
a subsidy is that students are not being charged for the true
cost of higher education. In most countries there is no charge
at all.

To the extent most of the students attending higher educa-
tion belong to the higher income groups of the populafion.such
‘a7subsidy»is of a regressive nature. On the other haﬁd,'as we
will see .later, such a subsidy cannot be justified on the
jroundStthat it allows the enrollment of lower inéome students,
i, in the process of inducing the enrollment of 10 Low incqme
students the system subsidizes 50 high income studénts. Much
more efficient policy(instruments to achieve such a goal .are
available. |

The fact that the (direct) cost of education is almost
nil generates a quantity demanded for eduéation (and a private
rate of return) that is above the level that ought to be
financed on a resource allocation basis (based on social rates

1/

of return) .~ This (a) forces the educational system to use a

A/It'is interesting to note that the gap between the pri-
vate and social rate of return to higher education is inversely
correlated to the level of per capita income of the countcy in
question. In'other words, the poorer the country the larger

the subsidy to higher education.

(CONTINUED ON NEXT PAGE)
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mechanism of limiting admissions usually highly incffi-
cient and arbitrary and (b), in a dynamic context transfers all
decision-making concerning optimum expansion of the system to
to the public sector, quite a difficult task. 1In other words,
the public sector has to determine by itself whét fraction of
that excess demand for schooling ought to be financed i.e.,
what part of that excess demand would have existed even if the
true cost of schooling had been charged.

This section explores how a system where the ;rue.cosf of
a particular career is being charged coupled with a system of
loans can solve the efficiency andequity objectives of higher
education. At the same time it would provide governments clear

and simple signals or rules of thumb for an optimal expansion

of that particular career or profession.

2. Suppose for the moment wage differentials between university
graduates and secondary school graduates reflecf

true productivity differentials and that there are no differ-
ences between (private) perceived wage differentials and true

differentials.

Per Capita Income Rates of Return to Higher Education (in %)

(CONTINUA~ ~$, 1968 Social private ‘
TION OF ~ 100 12.6 25.2
FOOTNOTE) 200 11.6 25.4

350 13.5 22.2

650 12,0 17.2

1600 9.0 12.3

220 9.8 11.5

Sourcei: G. Psacharopoulos, (24).



-52~

Under these circumstances the private demand for higher
education would represent the social demand. Such a demand is
equal to the present discounted valie of that wage differential
over the lifetime of the individual; we assume

that the privdtc discount rate, implicit in that
discounting'is the opportunity‘cost of capital, i.e,, capital
markets are perfect.

D represents the above demand for a givenyear; it is nega-
tively sloped reflecting short run diminishing returns (wage
differentials) to additional enrollment as well as the fact that

less talented students are admitted into the system.

. N
) ~

1’| /.c

/,~J/ N '7"'*”1{ ‘el

A

o~

Cl is the accumulated "dlrect" cost of schooling (teachers

salaries, depreciation and interest of the educational equip-
ment) at the terminal year of the profession. C2 reflects
the same -but for "foregone income." In both accumulation
takes place aga1n<¢ the.opportunnty cost of capltalb
Given that there areino charges for C, the demand for en-

1

rollment iS"No. Usually that demand is in excess of the exist-

ing capacity of the system so that capacity must be to the left

of NO' If it is at the left of N, (i.e., Nl) the net present
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value D-(Cl+02) of schooling is positive, i.e., the marginal
rate of return to higher education is above the opporutnity cost
of capital. The reverse is truc when the existing capacity of

the system is hetween N, and N (i.e. Nz).

0
Independently of how "optimal" is the present capacity
(in relation to N*) the point is that a limiting device is re-
quired. This is the first source of inefficiency of the pre-
sent system: there is no guarantee the best "potential" stu-
dents demanding education will £ill the edsting vacancies.
Next year the demand for education expands to D'. An
observed excess demand of Né—Nl or N(')--N2 will be observed,
depending on the intial capacity of the system. The optimal

expansion ought to be lower, either N,~N, or N -N

1 2°

Educational planners can have a pretty good idea of the
observed excess demand for education by directly looking at
the number of applications; however this is not true for the
optimal level of expansion described above. Under the above
scheme, Xnowledge of that magnitude implies a knowledge of
N, or the demand schedule for education. This means educational
planners have to recompute the benefits of education by careers
as seen by the demanders of education; they have to replicate’
the same calculations private individuals were doing except for
Cl, the difference between private and social calculations.

By charging C private computations of the costs and bene-

l'



- 54;_

fits of schooling bhecome equal to social computations and ex-
cess demands for schooling become optimal decisions rules
for educational planners. As long as there isvan“excess demand
for a particular career or profession that schoaling level ought
to expand; there is no need for a limiting device neither the

need for estimating the demand for education and the social

rates of return for euch career.

3. The earlier analysis assumed that the discount rate
used in the private calculation about benefits and costs of school-
ing was equal to the opportunity cost of capital, i.e., that
capital markets for humén capital doiexist and are "perfect" in
the sense that the interest charge is equal to the opportunity
cost of capital to society.

Even capital markefs for humanvcapital do not exist we
could feach the agreement that tﬁe relevant discount rate for
higher income families is lower--and more similar to the
opportunity cost of capifal of the economy-~than the relevant
discount rate of low incoﬁe families. This means that the
benéfits or demand for higher education as well as the relevant
(accumulated) cost of education ought to look differentialy to
individuals of different income groups. What is the effect of
this on the "optimum composition of admittance" into highgr educa-~
tion?

Suppose we have two income groups, the rich and the poor.
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The implicit discount rate for the richer group is equal to
society's opportunity cost of capital (ro); the one for the poorer
g;oup is much larger, (rl).

Next figure shows the demand for enrollment and the rele-
vant cost of both income groups. The right hand side shows the
demand for schooling

as well as the relevant cost of education for
the richer group. The benefits and costs are evaluated impli-

citly at r_, the opportunity cost of capital to the economy.

0
N; ought to be the society's optimum admittance of higher income
students. , ,
rd
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The demand for education from lower income families (on

the left hand side) is lower than the "social" demand, the one

that would have existed at the true cost of capital to society.
The reason is that their relevant implicit discount rate is

rl. higher than ro- On the other hand, whatever cost they face

(depending on whether the system charges or not Cl), it is

higher than the true cost to society, or the one accumulated at



Under the preseant system, no charges for the direct cost

of Schooling C,» thé’composition of demand for education

i}
(Né/Né) will reflect a higher "high income student" ratio than

the optimum. Whatever mechanism of limiting admissions is be-—

ing used it will reflect, or very possibly magnify, this dis-

torted pattern of demand.

"By charging'C, the "non optimal" excess demand of high

1
income families is reduced to NE. However, this does not solve
the "structure or composition of demand problem." The demand .
from lower income families will also decline.

To achieve both the optimum quantity of enrollment
(N§+N§) as well as the optimum composition of.enrollment (Nﬁ/N;)’
’the poorer group has té face a discount rate equal to the,oppor4
tunity cost of capital r_. 1In other words, what we'need is é |

0

system that charges Cl as well as offers loans at a rate £y to

finance the total cost of schooling (including foregone income).

4. The "efficiency" effect of the loan program (which allows
the change in the ratio NR/NP) can be easily seen in the ecarlier
figure if we accept that diminishing returns to schooling are

due to accepting less talented individuals into the system.
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The loan program by approaching the existing ratio NR/Np to

the optimum ratié Nﬁ/N; is substituting high income students
with a "low" present value of education by poorer income students
with a "higher" present value.

Another way of looking at this "efficiency effect" of the
loan program is the following: suppose in a given year n students
are graduating from high school; it is equal to the potential
base of applicants for higher education.

Assume however that only n, students apply for admission;

1
we assume these are the ones who can finance their foregone
income while they study. They are the "high income" students.

The remaining n-n, do not apply for admission given their in-

1
ability to finance their foregone income.

Next figure shows the IQ distribution (or any other rele-
vant index of ability) fo the high school graduates. The hori-

zontal axis shows the level of IQ and the vertical one the num-

ber of students with that particular IQ.

0.

.
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The larger bell shaped curve shows the IQ distribution of
the total number of students graduating from high school,‘n. We
assume it is normal with a mean IQ equal to IQ. The lower one
shows the IQ distribution of the ny students currently appiying
for admission; we assume it has thélsame shape as the larger

distribution, i.e., the 10 distribution of the n. applicants is

1

equal to the one of the n--nl non applicants.

Suppose new admission; into higher education are equal to
m, where m<nl; those ones admitted will be drawn from the nl
applicants and are represented by the shaded area under thé iower
curve. We assume there isba mechanism by which students of
higher IQ are accepted; therefore the IQ of the lastAor marginal
student being accepted is equal tovIQ'. |

Under the loan program all nrhigh school graduates become
effective applicants for higher education. All of them know
that, if accepted,the? wiil have tﬁé opportunity of obtaining
a loan.

The m students admitted are now drawn from the overall
base n and are represented by the shaded area under the highe:x
cﬁrve. It is clear the IQ of the marginal student, equal to 1IQ",
has gone up; so has the average IQ of the m students now being
admitted.

The effect of the loan program will be therefore to increase

the average level of IQ or ahility of the- students admitted; this
effect will be more important the larger the variance of the IQ

distribution and the higher the percentage of "poor students" in
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the total base, i.e., the fraction of potential applicants that

do not apply for admission under the present system,

How do we relatc this to our earlier graph on page 55 ?
If the net present value of higher education is pesitively re-
lated to an index of ability(or IQ of the incoming student)
it will be true that, by substituting IQ' students by a IQ" stu-
dents, the net present value or contribution of the re-
sources presently used in higher education will go up.

This brings us to the following working hypothesis con-
cerning the low social rates of réturn to higher education ob-
served in many less developed countries:l/ to what extent those
low rates are a result of.an "exhaustion" of the average
ability of admitted students in relation to the average ability
of all potential candidates, It seems to us this is an hypo~
thesis worthwhile to explore in any future research concerning

higher education.

5. How many years would it take the higher education system
to become self supporting under this scheme of full tuition
plus loans We have constructed a hypothetical example to illus-

. 2
trate some orders of magn1tude.~/

For expository purposes we will distinguish between the

institutions providing higher education (universities) from the

1/

~" See Psacharopoulos, op. cit,.

E/See Appendix fur the mathematical computations.
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government (or the Ministry of Education). We define the pre-~
sent system as one that does not charge any tuition and where
universities are completely financed by the government.

Suppose the cost to te budpt per student ycar is zqual to a.
The public cost of higher education under the existing scheme
will be, for any future year t, equal to Ct = aSt where St is
the stock of students in the system in that year. Next figure
shows the future path of Ct for Latin America (and where year
0 corresponds to 1971) assuming S grows at 1ll% per year and
equal to the (compounded) rate of the period 1960-71. Given
that we are interested in trends and not in the scale of the
variables we simply assume a=l,

In year 0 the new scheme starts: a yearly tuition equal
to a is being charged for each Qf the 5 years of higher educa-
tion. At the same time loans to finance that tuition a plus
the yearly foregone income b (where b=Ba) are offered to "low
income" students being accepted. These loans have to be re-
paid G@fter gradﬁatiom in 10 equal yearly installments at an
interest rate of 10% per year.

The effect of the program is that now a fraction Yy of the
entering students will be "poor"'students. After the 5th year
the fraction of "poor" students in the stock will be equal.to

the fraction of "poor" students entering the system (in the flow

of admittance) under the new program. (1l-y) becomes the frac-
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tion of rich students in the stock.
Under this scheme the cost to the government in any year
t (after the 5th year) will be equal to the yearly loan prégram:
(23) CL = (a+‘b)yst
if b=Ba
(24) Cé = astY(l+S)
(25) cé = Y(l+B)Ct
The new cost to the government, CL, will be. higher or lower fhan
the earlier one, Ct' depending on the values of Bvand Y.
We will use B=0.6, a figure based on Psacharopoulos'
data, and two alternative values of y; Y=.5 and y=.7. With those
figures we get two alternétive values for Cé:
Y=.5 cé = .BOCt
Y=.7 CL = 1.12ct
For y=.,7 the new cost is higher. The reason is that a "high"
Y means more "poor" students--towhich loans have to be given—-
in relation to "rich" student from whom tuition is now being
collected.
After five yeas the government begins receiving a repay-

ment flow (RF) out of the graduating students to whom loans

were granted. The larger the value of y the larger this repayment

flow.

A/This is equivalent to b equal to 0.375. See Psatharp-
. a+b
oulos, op. cit.,; table 8-~1.
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From e altached figure we can see that the system becomes
self supported between the 12th and 13th year after the program
~begins. This result seems to be relatively insensitive to the

value of v.
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Appendix
Computation of the Repayment Flow (RF)

A student that receives for 5 years a ycarly loan of (a+b)

will have, at graduation, a debt equal to:
. 5 .

(1) D = (a+b)£§ (i+r)i = (a+b)%(l+r)[(1+r)5—1]

1

where r is the opportunity cost of capital. He is allowed to
repay that debt in 10 equal yearly installments at an interest
rate r. Define as §(a+b) that (constant) yearly repayment;

the present value of that flow is therefore:

. 19 1 1 1
(2) G(a‘*‘b)i%_!l i < 6 (a+b)"£_'[l- '-(-i*_'_-;j—_ro]

(1+r)

Equalizing (1) and (2) we solve for 6:

s - (ar)[aer)® - 1]
(1 -

(3)

1
(l+r)lo:|
for r = 0.10,6 becomes equal to 1.093.
Oof the AL newly admitted students in any year t, a fraction
Y will be entitled to receive loans. If the loan program begins
in year 0 the repayment fléw will begin in year 5. The expres-

sion for that flow for any year T(Whe:e T25) is:

(4) RF_ = 8(a+b)ya [ 2 (1+\) 7]
T 0"t=0 - where t=0,if T<14

t=T-14 t=T-14,if T214

where X is the annual gcowth rate of new admittance and AO are

new admissions when the program begins.

Recalling that b=3a we can express (4) as a fraction of
' A
Ct or Cé by just knowing A and the fraction EQI the ratio of
v 0 :
new admittance to the stock of students in the base year.
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For Latin America the value of A is 17% for the period 1960-~71;

A

for -2 the value for 1971 was used,

S
0
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