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Abstract

This paper reviews the basc concept of the profitability of investment in educatiion and
enumerates the various techniques that have been used in the literature to estimate the rate of return to
invesment in education. The various estimating techniques are illugtrated by using household survey
data from Venezudla and Guatemada. The paper aso reviews the controversies that have appeared in
the literature regarding the use of rates of return to investment in education for designing educationa

policy.
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I ntroduction

The early 1960s witnessed what has been described in the economics literature as the "human
investment revolution in economic thought” (Bowman 1966). Expenditures on education, whether by
the state or households, have been treated as investment flows that build human capitd (see Schultz
1961; Becker 1964).

Once education is trested as an invesment, the immediate natural question is. what is the profitability of
this investment in order to compare it to dternatives? Such comparison can provide priorities for the
dlocation of public fundsto different levels of education, or can explain individua behavior regarding the
demand, or lack of demand, for particular levels or types of schooling.

In the three decades that followed the human investment revolution in economic thought, hundreds of
edimates have been made on the profitability of investment in education in al parts of the World and for
al levels and types of schooling and training (for areview, see Psacharopoulos 1994).

The purpose of this paper is to take stock of the conceptua and empirical issues surrounding the
profitability of investments in education and provide a how-to compendium to assigt in making further
esimations. The various techniques used are illugtrated by actud country data drawn from household
urveys.

Basic Concepts

The costs and benefits of education investments can be andyzed in the same way tha these are
caculated for other types of projects. In education, a series of expenditures occur during school
congtruction and while students are in school, and benefits are expected to accrue over the life-cycle of
the graduates. For establishing education investment priorities a the margin, the net present value or
internd rate of return of the prospective operation can be computed. The discussion below focuses on
the rate of return in order to ease comparisons with other projects. (Education projects do not typicaly
yield more than one interna rate of return, hence the internd rate of return criterion gives the same
answer as the net present value.)



The internd rate of return of an education project can be estimated from ether the private or the socid
point of view. The private rate of return is used to explain the demand for education. It can dso be
used to assess the equity or poverty dleviation effects of public education expenditures, or the incidence
of the benefits of such expenditure. The socid rate of return summarizes the costs and benefits of the
educationd investment from the state's point of view, i.e, it includes the full resource cost of education,
rather than only the portion that is paid by the recipient of education.

Private Rate of Return

The costs incurred by the individual are his’her foregone earnings while studying, plus any education fees
or incidental expenses the individua incurs during schooling.  Since education is mostly provided free by
the state, in practice the only cost in a private rate of return caculation is the foregone earnings.

The private benefits amount to what a more educated individua earns (after taxes), above a control
group of individuas with less education. "Mor€e" and "less’ in this case usudly refers to adjacent levels
of education, e.g., university graduates versus secondary school graduates (see Figure 1).

The private rate of return to an investment in a given leve of education in such a case can be estimated
by finding the rate of discount (r) that equalizes the stream of discounted benefits to the stream of costs
a agiven pointintime. In the case of university education, for example, the formulaiis:
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Figure 1. Stylized Age-earnings Profiles
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where (W,-Ws) is the earnings differentia between a university graduate (subscript u) and a secondary
school graduate (subscript s, the control group). G, represents the direct costs of university education
(tuition and fees, books, etc.), and W, denotes the student's foregone earnings or indirect costs.

A smilar caculaion can be made for the other levels of education. However, there is an important
asymmetry between computing the returns to primary education and those to the other levels. Primary
school children, mostly aged 6 to 12 years, do not forego earnings during the entire length of their
gudies. On the assumption that children aged 11 and 12 help in agriculturd labor, two or three years of
foregone earnings while in primary schooling have been used in the empiricd literature,

In addition, there may be no need to estimate arate of return to justify investment in basic education —
it is taken for granted that the literacy of the population is a goa that stands on its own merits for a
variety of reasons other than economic considerations. However, as one climbs the educational ladder



and schooling becomes more specidized, it is imperative to estimate the costs and benefits of post-
primary school investments, especialy those in the vocationa track of secondary education and higher
education.

Social Rate of Return

The main computationa difference between private and socid rates of return is that, for a socid rate of
return calculation, the costs include the state's or society's at large spending on education. Hence, in the
above example, C, would include the rentd of buildings and professorid sdaries. Gross earnings (i.e.,
before taxes and other deductions) should be used in a socid rate of return caculation, and such
earnings should aso include income in kind where this information is avallable.

A key assumption in a socid rate of return caculation is that observed wages are a good proxy for the
margind product of labor, especidly in a competitive economy using data from the private sector of the
economy. Civil service pay scaes are irrdevant for asocid rate of return calculation, dthough they may
be used in a private one.

The"socid" attribute of the estimated rate of return refers to the incluson of the full resource cost of the
investment (direct cost and foregone earnings). Idedlly, the socid benefits should include non-monetary
or externd effects of education (eg., lower fertility or lives saved because of improved sanitation
conditions followed by a more educated woman who never participates in the forma labor market).
Given the scant empirica evidence on the externa effects of education, socid rate of return estimates
are usudly based on directly observable monetary costs and benefits of education (but see Summers
1992).

Since the cogts are higher in a socid rate of return calculation relative to the one from the private point
of view, socid returns are typicaly lower than a private rate of return. The difference between the
private and the socid rate of return reflects the degree of public subsidization of educetion.

The discounting of actud net age-earnings profiles is the most appropriate method of estimating the
returns to education because it takes into account the most important part of the early earning history of



the individud. However, this method requires comprenensve data — one must have a sufficient
number of observations in a given age-educationa leve cdl for congtructing "wel-behaved” age-
earnings profiles (i.e., not intersecting with each other).

The Short-cut Method

There is another method to arrive at approximate returns to education that is very easy to apply. Given
the shape of the age-earnings profiles, one can gpproximate them as flat curves (see Figure 2). In such
acase, therate of return estimation is based on asmple formula

| @ - W
rivate r = ——— , 2
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where W 3 refers to the mean earnings of an individua with the subscripted educationd level, and 5 is
the length of the universty cycle. The socid rate of return in this caseissmply given as

W - Wi

social r = —_—,
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where C, isthe annud direct cost of university education.

Although the short-cut method is very easy to use, it is, by definition, inferior relative to any of the other
methods described above. The weakness of the method liesin the abstraction that age-earnings profiles
are concave, and that the discounting process (in estimating the true rate of return) is very sendtive to
the values of the early working ages entering the caculation.



Figure2: Flat Profiles
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The Rever se Cost-benefit Method

This is based on the short-cut rate of return formula and amounts to asking the question: given the cost
of the investment, what level of annua benefits would produce a given rate of return (10 percent, for
ingance) on the investment?

Annual Benefit = 0.10 (Education Cost), 4
or, in our case:

(V_Vu _Ws) = (010) [5 (V_Vs + Cu)] (5)

Although rough, this preliminary caculation can be made easly and can precipitate further analyses on
how to reduce the cogts or increase the benefits to possibly judtify the investment.



The Earnings Function Method

This method is dso known as the "Mincerian” method (see Mincer 1974) and involves the fitting of a
function of log-wages (LnW), using years of schooling (S), years of labor market experience and its
sguare as independent variables (see Mincer 1974). Often weeks-worked or hours-worked are added
as independent variables to this function as compensatory factors. We cal the above a "basic earnings
function.” In this semi-log specification the coefficient on years of schooling (b)) can be interpreted as

the average private rate of return to one additiond year of schooling, regardiess of the educationa level
this year of schooling refersto.

In fact, the b coefficient in the above semi-log basic earnings function corresponds to the rate of
return as estimated by the short-cut method. This can be seen in the following discrete approximation,

b:'ﬂInW _Relative earnings differential [Ws-Wo]i _ Ws-W,

=r (6
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where Ws and W, are the earnings of those with Sand O years of schooling, respectively, and D Sthe
differencein years of educationd attainment between the two groups.

The earnings function method can be used to edtimate returns to education a different levels by
converting the continuous years of schooling varigble (S) into a series of dummy variables, say D, Ds
and D,, to denote the fact that a person has completed the corresponding level of education, and that,
of course, there are dso people in the sample with no education in order to avoid matrix singularity.

Then, after fitting an "extended earnings function” using the above dummies ingtead of years of schooling
in the earnings function, the private rate of return to different levels of education can be derived from the
falowing formulas

rp: _p’ (7)



r« = —=, (8)
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where §, S, and S, sand for the tota number of years of schooling for each successve leve of
education (primary education completed, secondary education completed, and university education
completed, respectively). Again, care has to be taken regarding the foregone earnings of primary
school-aged children.  In the empiricd analyss that follows we have assigned only three years of
foregone earnings to this group.

Although convenient because it requires less data, this method is dightly inferior to the previous one as
it, in fact, assumes flat age-earnings profiles for different levels of education (see Psacharopoulos and
Layard 1979).

Refinements and Adjustments

Edimating the returns to investments in education, as for any other sector, involves an implicit
projection of anticipated benefits over the "project's’ lifetime. Since only the past earnings are
observed, or, most commonly, only a snapshot of the relative earnings of graduates of different levels of
schooling is observed, adjustments have been used in the literature to provide a redigtic projection of
earnings of graduates. The most common adjustments refer to the anticipated red growth in earnings
(9), mortdity (m), unemployment (u), taxes (t) and innate ability (a). Thus, starting from the observed
earnings of univergity graduates (W,), their projected profile is adjusted as.

W = WL+ )1 - m)(L - u)l - 1) (10)



The age-earning profile of the control group (Ws), say secondary school graduates, has to be adjusted
in the same way, with growth, mortaity, unemployment and tax rates specific to that group. In addition,
the resulting net benefit of higher education has been further adjusted to reflect differentid ability (@ )
between the two groups of graduates,

Net benefit of higher education = (\§,-\§.)(1-a ). (11)

Extensive empiricd gpplication of the adjustments described in equations (10) and (11) above,
in the early literature from the 1960s on the economics of educeation led to the conclusion that the pluses
and minuses essentidly cancel out and one ends up with a net benefit amost equd to the unadjusted
one. This is understood by the fact the adjustments are deding with differences in, for example,
mortality rates or unemployment rates between the two groups of graduates, and this does not amount
to much in practice,

In the 1970's, the adjustment to the gross earnings differentia that drew the most attention was
thet for differentia ability between the two groups of graduates, often known asthe "filter" or "screening”
hypothes's (see Arrow 1973). Researchers often attributed one-third of the private earnings differential
to differentid ability. But again, extendve research, sarting from the work of Griliches (1970) to that of
natural experiments using identica twins who have been separated early in life (Ashenfdter and Krueger
1994) has shown that the ability correction is not empiricaly vdidated, hence it is dropped in
contemporary practice.

All the above adjustments refer to monetary measures. Y et education has often been compared
to a public good, yidding benefits beyond what is captured by the individud's earnings. Differentid
externdities by level of education might dter the real structure of the socid returns to education, hence
leading to a different alocation decison. However, empiricd work on the documentation of
externdities is dill in its infancy (but, see Weisbrod 1964). Some evidence that education as a whole
might explain differential growth ratesis being picked up in the new growth models (Romer 1992). Yet,
in empirical gpplications for guiding dlocation decisons a the margin between different levels of
education, little has been done to change the generd rule that the lower the leve of education, the higher
the socid rate of return.
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One might argue, for example, that universty educetion is associated with higher externdities
than primary education, in the sense that higher knowledge will lead to the dlassc vaccine discovery
case. On the other hand, applying probabilities to one graduate discovering the vaccine to severd
million people being illiterate and hence a burden on others, basic education might win the race in terms
of externdlities.

Country Examples

Appendix Table A-1 shows the mean earnings by level of education in Venezuda usng 1989
household survey data. Figure 3 below depicts the pattern involved.

Figure 3: Age-earnings Profilesby L evel of Education - Venezuela, 1989
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Table A-2 shows the same matrix where the socid cost of the different levels of education has
been entered in the early ages as negative income. Table A-1 is used for the private rate of return
cdculation, and Table A-2 for the socid rate of return.
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Note that in the case of primary education, only 3 years of foregone earnings have been
assumed in either the private or the socid rate of return caculation. In the socid calculation, however,
direct costs are incurred for 7 years (i.e., the full length of the primary education cycle).

The mean earnings by level of education irrespective of age appear in Table 1. On the basis of
the information provided in Tables 1, A-1 and A-2, it is possible to estimate private and socid returns
to different levels of education (see Table 2). This can be done using any spreadsheet program where
pairs of adjacent columns are used to gpply Formula (1). A computer program is available on request
from the author that does the estimation automatically, using as input the age-earnings profile matrix (see
Psacharopoul os 1995).

Table 1. Mean Earningsand Direct Cost by Level of Education, Venezuela, 1989

Mean Earnings Length of Annual Direct Cost per
(Bolivares/ School Cycle School Y ear
Educational Level year) (years) (Bolivares)
No Education 39,625 n.a n.a
Primary 69,452 7 7,668
Secondary 106,337 5 12,170
University 178,293 5 62,795

Table 2. The Returnsto Education, Full Discounting M ethod (per cent)

Educational Level Private Returns Socia Returns
Primary 294 195
Secondary 10.2 7.9
University 124 7.1
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Using only the information provided in Table 1, it is possible with a hand caculator to estimate
rates of return using the short-cut method. This givesthe resultsin Table 3.

Table 3: Short-cut Estimates of the Returnsto Education (per cent)

Educational Level Private Returns Socid Returns
Primary 25.0 16.9
Secondary 10.6 115
University 135 12.0

When individua data are available, one can fit the so-called Mincerian functions to estimate the
private returns to an investment in education. When the basic Mincerian earnings function is fitted to
Guatemaan data, it gives an overdl| private rate of return to investment in education of the order of 15
percent. (The detailed earnings functions results are reported in Psacharopoulos and Ng, 1992, Annex
3). Such arate of return, of course, refers to the margina year of schooling that spans dl educationa
levels

When the same function is fitted to different sub-groups of the population, we get the typica
result of the femaes exhibiting a higher rate of return on their education investment rdative to maes.
(See Table 4). The public-private sector split gives, again, the typicd result that the private sector
rewards more investment in human capitd, whereas the public sector pay scdes yield flat age-earnings
profiles and alower rate of return.

Table4. Returnsto Education in Guatemala: Basic Earnings
Function Method (per cent)

Entire sample Rate of Return
Entire Sample 14.9
Maes 14.2
Femades 16.3
Private Sector 141

Public Sector 8.7
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When an extended earnings function is fitted to the same data set, where the educationa
variable enters as a string of dummy variables rather than as a continuous varidble, one gets the set of
rates of return to investment in the different levels of education reported in Table 5.

Table5: Returnsto Education in Guatemala:
Extended Earnings Function Method (per cent)

Education Level Rate of Return
Primary 31.0
Secondary 15.0
Higher 14.7

The rather high rate of return to investment in primary education is due to the fact that one-third
of the workforce is lliterate, hence there is a big payoff a the margin when someone completes primary
education.

Controversies

Perhaps the most debated hypothesis in the economics of educetion is the one referring to the
so-cdled "screening hypothesis,” namely that earnings differences might be due to the superior ability of
the more educated, rather than to their extra education. Among the severa tests reported in the
literature, the one by Ashenfdter and Krueger (1994) using pairs of twins as units of observation
deserves mention because of the quasi-experimentd "design” of the sample: twins who were separated
early in life and received different amounts of education were observed. The authors found no bias in
the estimated returns to schooling. On the contrary, they found that measurement errors in self-reported
schooling differences resulted in a substantid underestimation from conventiondly-estimated returns to
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investment in education. (For smilar results, dthough not based on experimenta data, see Katz and
Ziderman (1980) usng Israeli data; Cohn, Kiker and de Oliveira (1987) using United States data;
Boissiere, Knight and Sabot (1985) using Tanzanian and Kenyan data; Chou and Lau (1987) using Thai
data; Bound, Griliches and Hall (1986) usng United States data; Glewwe (1991) on Ghana, and
Psacharopoulos and Veez (1992) using Colombian data).

The crux of the matter is that the undisputable and universa podtive correation between
education and earnings can be interpreted in many different ways. As Ashenfdter (1991) put it, the
causation issue on whether education redly affects earnings can only be answered with experimenta
data generated by exposing at random different people to various amounts of education. Given the fact
that mora and pragmatic considerations prevent the generation of such pure data, researchers will have
to make do with indirect inferences or natural experiments. Three recent papers report the results of
using natura experiments in order to asses the effect of sdectivity bias on the returns to education. One
example of such a naturd experiment was caried out with identical twins who recelved different
amounts of education (as to control for differences in genetic ability). In fact, Angrist and Krueger
(1992) found that a rate of return to the extra years of schooling was 10 percent higher than
conventiond rate of return estimates. Angrist and Krueger (1991) found a very smilar rate of return to
investment in education to the one conventionally estimated.

Another debated issue in the literature has been the role of socioeconomic background. Card
and Krueger (1992) find that, holding school qudity constant, there is no evidence that parenta income
or education affects state-leve returns to education. But Neuman (1991), using Israeli data, found that
the returns to schooling are higher to those coming from more favorable socioeconomic backgrounds.

When the sample is split by gender, typicdly the returns to female education are higher than
those for males. It should be remembered that such calculations are based on the observed wages of
women who are working in the [abor market. Severa other women have chosen to work at home,
tacitly placing a higher vaue on their household-activities time than on market wages. In addition, the
truncation of women's earnings samples leads to classic econometric biases documented by Heckman
(1979). In recent work, correction for sdectivity bias does not gppear to change sgnificantly the
returns on investment in women's education (see Psacharopoulos and Tzannatos 1992). However, the
fact remains that rates of return for women do not take into account household production.
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Regarding the "earnings-reflect-productivity” assumption, the returns in the private/competitive
sector of the economy are higher than for those who work in the public/non-competitive sector. Dabos
and Psacharopoulos (1991) andyzed the earnings of Brazilian maes in 1980 and found sizegble returns
to education across labor market "segments,” especialy among rurd workers and the self-employed.
This finding was upheld even &fter correcting for dependent varigble sdectivity bias regarding who
enters a particular economic sector.

Perhaps the best and most cited finding in this area refers to agriculturad production.  Jamison
and Lau (1982) found that, other things being equal, four years of education for farmers trandates to a
nearly 10 percent increase in physica agricultura output.

On the issue of whether or not earnings redly reflect productivity, Chou and Lau (1987)
repeated the Jamison and Lau (1982) production function methodology for Thailand and upheld the
results. They found that one additiona year of schooling adds about 10 percent to farm output. In East
Asa, for example, one additiona year of education contributed over three percent to real GDP. (See
a0 Azhar (1991) reporting Smilar results for Pakistan.)



Refer ences

Angrigt, JD. and A.B. Krueger. 1991. "Does Compulsory School Attendance Affect Schooling and
Eanings?' The Quarterly Journal of Economics 106, no. 4(November).

. 1992, "Edimating the Payoff to Schooling Using the Vietnam-era Draft Lottery." Working
Paper No. 4067. Nationa Bureau of Economic Research, New Y ork.

Arrow. 1973. "Higher Education asaFilter." Journal of Public Economics 2: 193-216.

Agshenfdter, Orley. 1991. "How Convincing is the Evidence Linking Education and Income?’
Working Paper No. 292. Indudtrial Relations Section, Princeton University, Princeton, New

Jersey.

Ashenfdter, Orley and A. Krueger. 1994. "Ediimates of the Economic Return of Schooling from a
New Sample of Twins" American Economic Review (December).

Azhar, R. 1991. "Education and Technicd Efficiency during the Green-revolution in Pakigtan."
Economic Development and Cultural Change 39, no. 3: 651-665.

Becker, Gary S. 1964. Human Capital. New Y ork: Nationa Bureau of Economic Research.

Boissere, M., JB. Knight and R.H. Sabot. 1985. "Earnings, Schooling, Ability and Cognitive Skills."
American Economic Review 75:1016-30.

Bound, J,, Z. Griliches and B.H. Hall. 1986. "Wages, Schooling and 1Q of Brothers and Sgters. Do
the Family Factors Differ? International Economic Review 27, no. 1 (February): 77-105.

Bowman, M.J. 1966. "The Human Investment Revolution in Economic Thought." Sociology of
Education (Spring):117-37.



17

Card, D. and A.B. Krueger. 1992. "Does School Qudity Matter? Returns to Education and the
Characterigtics of Public Schools in the United States.” Journal of Political Economy 100,
no. 1: 1-39.

Chou, E.C. and L.J. Lau. 1987. "Farmer Ability and Farm Productivity: A Study of Farm Households
in the Chiangmai Vdley, Thailand, 1972-1978." Discusson Paper 62. Education and Training
Department, The World Bank, Washington, D.C.

Cohn, E., B.F. Kiker and M.M. de Oliveira. 1987. "Further Evidence on the Screening Hypothesis."
Economics Letter 25:289-94.

Dabos, M. and G. Psacharopoulos. 1991. "An Analysis of the Sources of Earnings Variation among
Brazilian Mdes" Economics of Education Review 10, no. 4.

Glemwe, P. 1991. "Schoaling, SKills, and the Returns to Government Investment in Education.”
Working Paper No. 76. LSMS, The World Bank, Washington, D.C.

Griliches, Z. 1970. "Notes on the Role of Education in Production Functions and Growth Accounting.”
In W.L. Hansen, ed., Education, Income and Human Capital. Sudies in Income and
Wealth, Vol. 35. New Y ork: Nationa Bureau of Economic Research.

Heckman, J.J. 1979. "Sample Selection as a Specification Error." Econometrica 47, no. 1: 153-161.

Jamison, D.T. and L. Lau. 1982. Farmer Education and Farm Efficiency. Bdtimore: Johns
Hopkins University Press.

Kaz, E. and A. Ziderman. 1980. "On Education, Screening and Human Capital." Economics Letters
6:81-8.

Mincer, J. 1974. Schooling, Experience and Earnings. New York: Nationa Bureau of Economic
Research.



18

Neuman, S. 1991. "Parental Background, Educationd Attainments and Returns to Schooling and to
Marriage: The Case of Israel.” Applied Economics 23:1325-34.

Psacharopoulos, G.  1994. "Returns to Invesment in Education: A Global Update” World
Development September.

1995. "RR Manud: A Computer Program to Estimate Rates of Return to Investments in
Education.” Human Resources Development and Operations Policy, The World Bank,
Washington, D.C.

Psacharopoulos, G. and R. Layard. 1979. "Human Capitd and Earnings. British Evidence and a
Critique" Review of Economic Studies 46: 485-503.

Psacharopoulos, G. and Z. Tzannatos. 1992. Women's Employment and Pay in Latin America:
Overview and Methodology. Washington, D.C.: The World Bank.

Psacharopoulos, G. and Ying Chu Ng. 1992. “Earnings and Education in Latin Americas Assessng
Priorities for Schooling Investments.” Working Paper 1056, Latin America and the Caribbean
Region, Technical Department. Washington D.C.: The World Bank.

Psacharopoulos, G. and E. Vdez. 1992. "Schooling, Ability and Earnings in Colombia, 1988."
Economic Development and Cultural Change 40, no. 3 (April): 629-43,

Romer, PM. 1992. "Two Strategies for Economic Development: Using Ideas and Producing Ideas.”
Proceedings of the World Bank Annual Conference on Development Economics.
Supplement to the World Bank Economic Review, pp. 63-92.

Schultz, TW. 1961. "Invesment in Human Capital.” American Economic Review (March).

Summers, L.H. 1992. "Invedting in All the People.” Policy Research Working Paper WPS 905.
Development Economics, Office of the Vice President, The World Bank, Washington, D.C.



19

Weishrod, B.A. 1964. "Externa Benefits of Public Education: An Economic Analysis” Department of
Economics, Indudtrid Relations Section, Princeton University, Princeton, N.J.



20

Table A-1: Age-earnings Profilesby Level of Education,
Venezuela 1989 (Bolivar es/year)

Age No Education Primary Secondary University

10 3610 0 0 0
1 7220 0 0 0
12 10830 0 0 0
13 14440 10240 0 0
14 18050 20480 0 0
15 21660 30720 0 0
16 23520 35601 0 0
17 23469 37877 0 0
18 27122 42370 57489 0
19 30228 46116 59291 0
20 31794 48942 58575 0
21 34960 50975 60508 0
2 38031 54131 62766 0
23 41467 54544 64781 80336
24 40758 56105 66761 100328
25 41920 58237 68972 105261
26 43941 61061 69760 119683
27 42988 63808 70917 116799
28 41760 64704 72517 124479
29 42920 66335 75243 123156
30 46935 67814 80441 131632
31 50520 68955 79834 134410
32 48685 67255 87892 1373%
33 43667 68643 90215 142868
A 42855 69555 94084 150093
35 41122 74418 96817 151344
36 42313 72928 96047 158180
37 38829 72389 108305 165724
3 42536 70499 102851 180251
39 44501 73360 101546 184283
40 45550 77284 97804 194548
41 42199 78429 103540 187500
42 41501 80738 111413 181436
43 45967 79879 116198 174210
44 47254 85688 113672 190298
45 49470 82868 120159 195430
46 44248 85805 137510 185111
47 44601 83548 152400 178025
48 46964 88722 159748 189884
49 49708 86274 159546 204518
50 47631 85285 155425 227195
51 48484 82225 154261 230408
52 49709 86156 149292 227355
53 55390 93201 142913 231263
54 52662 95409 133447 216012
55 50674 91418 134487 230675
56 49356 86116 145527 241332
57 48695 86057 149536 270229
58 49541 92595 142173 261698
59 46420 99668 133933 227602
60 42159 99803 133929 224172
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Table A-2: Age-earnings Profiles and Direct Costs by L evel of Education, Venezuela 1989
(Bolivareslyear) Input to Social Rate of Return Calculation

Age No Education Primary Secondary University

6 0 -7668 0 0
7 0 -7668 0 0
8 0 -7668 0 0
9 0 -7668 0 0
10 3610 -7668 0 0
11 7220 -7668 0 0
12 10830 -7668 0 0
13 14440 10240 -12170 0
14 18050 20480 -12170 0
15 21660 30720 -12170 0
16 23520 35601 -12170 0
17 23469 37877 -12170 0
18 27122 42370 57489 -62796
19 30228 46116 59291 -62796
20 317A 48942 58575 -62796
21 34960 50975 60508 -62796
2 38031 54131 62766 -62796
23 41467 54544 64781 80336
24 40758 56105 66761 100328
25 41920 58237 68972 105261
26 43941 61061 69760 119689
27 429838 63808 70017 116799
28 41760 64704 72517 124479
29 42920 66335 75243 123156
30 46935 67814 80441 131632
31 50520 68955 79834 134410
32 48685 67255 87892 137396
3 43667 68643 90215 142869
A 42855 69555 94084 150093
35 41122 74418 96817 151344
36 42313 72928 96047 158180
37 38829 72389 108305 165724
38 42536 70499 102851 180251
39 44501 73360 101546 184283
40 45550 77284 97804 194548
1 42199 78429 103540 187500
42 41501 80738 111413 181436
43 45967 79879 116198 174210
44 47254 85688 113672 190298
45 49470 82868 120159 195430
46 44248 85805 137510 185111
47 44601 83548 152400 178025
48 46964 88722 159748 189884
49 49708 86274 159546 204518
50 47631 85285 155425 227195
51 48484 82225 154261 230408
52 49709 86156 149292 227355
53 55390 93201 142913 231263
54 52662 95409 133447 216012
55 50674 91418 134487 230675
56 49356 86116 145527 241332
57 48695 86057 149536 270229
58 49541 92595 142173 261698
59 46420 99668 133933 227602
60 42159 99803 133929 224172




