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Estimating the Social Return on Schooling
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A number of papers .nd that changes in schooliagquat correlated with changes in per capita
income. Two non-competing interpretations that ha&en given are that the social return on
schooling is close to zero and the measurement efrohanges in schooling is high. This
paper shows that the lack of significance of sdngalk threefold. First, there is a problem of
a proper definition of the way in which years ohagoling should enter in a production
function. Second, collinearity between physical ahdman capital stocks seriously
undermines the ability of educational indicatorsdisplay any significance in panel data
estimates. And third, failure to cope with measwstrerror and endogeneity produces biased
estimates. As opposed to the earlier empiricatditee, the social return of schooling is
positive and significant, but no Lucas-type extéties are observed.
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| ntroduction

A recurrent question that has characterised thatdetn economic growth during the last
decade refers to the puzzling lack of correlatiebween years of schooling and income per capita
in empircal research. This evidence has led teewdfit examinations and reinterpretations of the
role of education. Benhabib and Spiegel (1994) lmteorward that the level of education should
not be seen as a factor of production, but as ermetant of changes in total factor productivity.
Also, in subsequent versions of an influential pap&itchett (2001) has argued that the poor
institutional framework, low quality and excess glypof schooling in developing countries are all
responsible for the lack of empirical link betwedranges in educational attainment and economic
growth. Cross-country evidence reported by Temp@0{) supports the Pritchett hypothesis.
Paralleling these results a series of panel dathest have also failed to .nd signi.cance of sghgol
in standard growth regressions (Bond et al 200%g(llaet al 1996; Islam 1995).

The purpose of this paper is to try to reconcike ttacro evidence with the micro findings
on the returns to schooling. The paper argues #tiépugh the Pritchett hypothesis may apply to
some speci.c countries, it cannot explain the wwlleven negative coefficients for years of
schooling. The causes of these findings must bed@@mewherelse.

This is not a paper about why changes in the satpeiriable cannot explain per capita
income growth between 1960 and a later date, sisrfated by Benhabib and Spiegel (1994). This
has already been addressed by Krueger and Lin@abll] who single out measurement error in
years of schooling as the central cause behinditidsg. Instead, the focus here is on how, given
the estimation problems found in the literaturecampute reliable estimates on the social return on
schooling.

There are basically three issues that have to heidered. First, there is a problem of a
proper definition of the way in which years of sohg should enter in a production function. The
subjacent question is how to relate the numbereafs/ of schooling to human capital. Put simply,
this is a discussion on whether the macro returadiacation should be evaluated in a log-log or
log-linear formulation. This question can be sette@mpirically and has already been addressed
elsewhere (Bils and Klenow, 2000). A second issifers to the appropriate functional form to be
estimated. As is shown later, a simple statistmrablem of collinearity between physical and
human capital stocks, a point surprisingly neglgdte the earlier literature, may be seriously
undermining educational indicators.ability to depplany significance in estimation in levels. The
third point refers to the consistency of the estemaEmpirical research has usually relied on OLS
or fixed-effect estimation and therefore has owsddml endogeneity and measurement error
problems. This omission has certainly led to in¢steat estimates.

As many authors have noted, the discussion on vdugcation fails to display positive
effects in growth regressions is more an acadessigei than one pertinent for policy decisions. The
policy relevant question is whether schooling pnéssocial returns that are higher than the private
ones, which could provide empirical support foreating decisions on public spending in
education. The paper offers a range of valueshfersocial return to years of schooling. It will be
seen that social returns exceed the standard @meaiirns found in micro studies only if physical
capital is assumed to respond to changes in humgitat Assuming return homogeneity the full
sample estimate of the income response to onei@allityear of schooling is around 8:0%. This is
in the range of micro-Mincerian returns reportedAsacharopulos (1994) and Psacharopulos and
Patrinos (2002) for country-level studies.

However, there seems to be substantial heterogeireithe macro-Mincer coefficients
across countries. Two main results emerge frond#ta. First, the macro Mincer coefficients bear
no relationship with micro coefficients reported Byacharopoulos. In particular, schooling has no
significant effect on aggregate income for the gradi countries with the highest micro Mincer
coefficients. And second, schooling has no sigaiftceffect on income in the group of countries
with lowest quality levels.
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The bottom line of these new results is twofoldntcary to the earlier findings, the social
return to education displays positive and staadiicsignificant values but these values are not
higher than the private returns. Therefore no L{&898) type externalites are observed in the data.

The paper is organised as follows: the next sediscusses the most influential results and
the current state of the literature on the mactorns to schooling. Section 3 highligths the diffi-
culties in estimating this return and presents eawirical results. Section 4 explores the effe€ts o
return heterogeneity across countries and consialéesnative de.nitions of human capital. The
main conclusions are presented in section 5.

Literature

The empirical literature on macro returns to edocahas two broad sets of studies. The
first, based on endogenous growth models, sugtiestthe level of education affects the income
growth rate, as in Benhabib and Spiegel (1994}jh&se models the level of human capital is not
characterised as an input of the production functiut as a determinant of domestic innovation
and of absorption capacity of foreign technologigsnhabib and Spiegel show that in a growth
regression the change in years of schooling, whetteasured by Kyriacou (1991) or Barro and
Lee (1993), provides non-significant and sometiexsn negative coefficients. On the other hand,
they find that the level of schooling is positivethiough not always significantly correlated with
growth. Undoubtedly, these results are the firdtave questioned empirically the view that human
capital is to be treated as an additional factgrotiuction.

Informal growth regressions a la Barro, which al@ser to the neoclassical frame work
since they imply the existence of a steady stategome level, also postulate a growth-on-level
formulation. In these regressions the educatiosallis sometimes seen as a state variable, i.e. a
variable measuring the proximity to the steadyes(Barro and Sala-i-Martin, 1995) and sometimes
as a determinant of the steady-state itself (Bd198y7).

The second tradition is based on the neoclassicalemrevived. by Mankiw, Romer and
Weil (MRW, 1992¥. In this tradition, human capital is representscadactor of production in an
extended version of the Solow model as follows:

Y = ARegPpi-o-F

Here Y represents total output, K and H are tokgispral and human capital respectively,
and L is the labour force. From equation (1) amehdard laws of motion for K and H, MRW show
that both, the output level and growth may be egldd the investment rate in physical and human
capital. These two equations represent, respegtitbe steady state and convergence path of
income. Then, in their empirical analysis, MRW shitsat human capital investment is signi.cant in
both equations. For human capital investment MRW the secondary enrollment rate multiplied
by the fraction of population aged 15 to 19 inwweking age population.

The empirical results of this in.uential paper asvertheless shadowed by the fact that
MRW fail to control for the endogeneity of the isbment rates and by the murkiness of their
measure of human capital investment. Examples pknsathat have tackled the endogeneity
problem for testing the MRW model are Caselli, Egegluand Lefort (1996) and Islam (1995). In
both papers the schooling variable appears withwtloag sign.

The availability of data on both physical and huntapital stocks has made possible the
direct estimation of level-on-level or change-omupe regressions. Pritchett (2001) follows this
last option. Based on Mincer (1974) wage equati®ngchett builds a human capital index given
by:

h=e" —1 (2]

! Endogenous growth models a la Lucas (1988) alsdisman capital as an input of the production fonct
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where h is human capital per worker, r is the retoreducation (which Pritchett sets at 0.1) and S
is the average number of years of schooling fromrdBand Lee (1993). He then uses OLS and IV
methods to estimate the following cross-sectiomaggon,

i':' ::.ll.:'_ﬂlff:' —3.*.“-..5—65' (3)

wherey = Y/L, k = K/L for each country i ané stands for the growth rate of variable g, over
the period 1960-1985. As in Benhabib and Spieg@b4), Pritchett finds a non-significa &,
implying that changes in schooling have had no rhpa economic growth. Furthermore, when the

income leve ¥ is regressed on the level of physical and humaitatathe significance cZ is also
rejected. The interpretation of this result is heareradically different from the one given by
Benhabib and Spiegel. Pritchett highlights the itasbnal characteristics where increases in
education have taken place and argues that: gdhbeation provided has low quality and so it has
not generated increases in human capital; ii) tkgamesion in supply of educated labour has
surpassed demand, leading to a decrease in the mteducation; and iii) educated workers may
have gone to privately lucrative but socially urghrotive activities.

However, even if all these phenomena may be agttelting place, they can hardly be the
reason behind the apparent lack of productiviteddication in macro empirical studies. First, it is
di¢ cult to believe that the provision of educatlmas been of such a low quality in some countries
that on average the world return is zero. Moreoasrshown later, if countries with higher levels of
schooling bene.t from better quality and produttivef schooling, then standard methods of
estimation would provide world average returns ddasipwards, not downwards. Second, even
assuming that the supply of education has increas®d rapidly than demand, this cannot by itself
imply that one additional year of schooling leadsat null increase in production. Besides, in
Pritchett.s argument is implicit the idea that tshih demand or supply would alter a technical
parameter, which is a rather unconventional assompfnd third, the hypothesis that most of the
increases in education have been devoted to spaiaproductive activities around the world -
which would be necessary to explain a null gloldbm- is simply at odds with reality: we do
observe that more educated people are employeetierisemunerated activities, which themselves
are registered in the national account systemsinAgas simple observation does not mean that all
skilled workers are devoted to socially productretivities, but the opposite is not true either.

More recently, Temple (2001) has revisited Pritthetsults. He has explored the effects of
estimating the MRW production function (1) by assugrdifferent formulations for human capital.
With the same database as Benhabib and Spieged#)(188mple estimates the following cross-
section regressions:

AlnY; =Cp+alAInK; + SAF(S;) +vAInL; + Ag; (4)
where f(Si) is a function of the number of yearssoifiooling. In particular, Temple reports results

for f(Si) = rSi and forfl%) =cTailn(Si)+e2ll/S) None of these yielded significant
coefficients at standard levels. Temple conclutkes . . . ] the aggregate evidence on education
and growth, for large sample of countries, contitaebe clouded with uncertainty..

The systematic failure of cross-country regressidmsdisplay positive effects from
education has led to some researchers to quegimit the quality of the data on education. Topel
(1999) and Krueger and Lindahl (2001) argue thaasueement error in the number of years of
schooling is a major cause of the apparent lacigfificance ot25 in growth regressions. In both
papers the authors report panel data results éoiolfowing equation for country i in year t:

Alny; = m1Sp_1 + m2AS; +mgInyie_1 + A1me + Aeyiz (5]

where "t represents a time-specific effect. The years obaslihg variable is from Barro and Lee
(1993), which according to Krueger and Lindahl, h@ss measurement error than Kyriacou.s
(1991) data. Topel and Krueger and Lindahl estinf@tdy using different data frequencies. They

find that in high frequency regressions (i.e. padata with 5-year observationfi}g IS not
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significant, while in lower frequency regressionk0 (or 20-year observationsj—ﬁ,“t5 becomes
significant. The authors argue that in short pesiofi time25 has a low informational content

relative to the measurement error and this is why-year data regressions the significanci\*g:
is rejected. But in longer periods of time true s in S are more likely to predominate over

measurement errors. Furthermore, Krueger and Linslabw that if the estimate ("2 (in the
regressions with 20-year observations) is adjustedaking into account the downwards bias
induced by the measurement error in S, its magaiskots from 0.18 to 0.30. Topel finds a non-

adjustec™? as high as 0.25 in a similar regression. Theseegasuiggest huge returns to education,
and if taken at face value, they would imply lapgsitive externalities.

Yet, these findings must be looked at with someticaufor three reasons. First, the
regressions are not based on a speci.c growth mdtel use of lagged income suggests that
equation (5) represents a convergence path tovséeddy state. But in that case it is hard to jystif
the presence of both, the change and the level cbbating simultaneously. Recall that
MRWaugmented model states that in a convergench, patome growth depends on the
investment rate of human capital (not on its lerathange).

Second, in almost all the regressions reported,etidogeneity of years of schooling is
completely neglected. This variable is likely to eredogenous since richer countries may afford
more spending in education, hence a higher levetlatation. Not dealing with the endogeneity of
S means that its coefficient is likely to be biasg@avards.The few regressions reported by Krueger
and Lindahl that were estimated with instrumentaiables methods make use of Kyriacou.s series
as instruments (as a solution to the measuremsort @oblem). However, this instrument does not
represent a solution to endogeneity since it Efisn endogenous variable. Krueger and Lindahl
argue that the attenuation bias introduced by nreasent error is higher than the upwards bias
inherent to the endogeneity of S. But this argumbntitself, does not justify not using suitable
instruments -like lagged values of endogenous blsato overcome the measurement error or
endogeneity problems. A straightforward estimatiethod that deals with both sorts of biases
looks as a much more natural method of estimation.

A third reason to be cautious about these ressithdt25 s significant only when the
change in the stock of physical capital is omiti@sn the regressions. When Krueger and Lindahl

include & In(k). AS |oses its explanatory power, while physical cdtawth gets a coefficient
as high as 0.8. This is much higher than the stanslaare of physical capital in total income -
which is thought to have a ceiling at around Oée (&ollin, 2002)- and consequently is a clear sign

of endogeneity problems. Only when the coefficiassociated < In% s constrained to 0.35,

A5 recovers its significance. Krueger and Lindahl dode that: .Overall, unless measurement
error problems in schooling are overcome, we ddbhbt cross-country growth equations that
control for capital growth will be very informativesofar as the bene.t of education is concerned.
To illustrate the effects entailed in the omissioin physical capital consider Table 1.
Columns (1) and (2) reproduces the estimates oatemu (5) reported by Krueger and Lindahl
(2001) and Topel (1999) for the regressions basetlOsyear observations (over the period 1960-
1990). Series for GDP per capita and per workerfraraWorld Penn Table Mark 5.6 and years of
schooling are from Barro and Lee (1993). Theselteshow that both, the change and the initial
level of years of schooling have a positive effenteconomic growth. The differences in point
estimates are due to the different methods of esitom. Krueger and Lindahl.s results are obtained
by OLS, while Topel uses the Within estimator, letlee large downward bias of lagged income.
From these results the authors conclude that siclgplohs an effect on growth. Columns (3) and (4)
replicate these regressions by using Cohen and @O0fil) series on years of schooling, for 83
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countries’ The results are very close to those of Kruegerlandahl, whether GDP per capita or
per worker is used.However, when the change intalaptock is includetlin column (5) the
coefficient on the change in years of schoolingsfdramatically and becomes insignificant. The
further inclusion of the initial level of physicahpital stock causes the initial level of schooling
lose its significance as well. On the other hahd,large coefficient on physical capital reflettatt
endogeneity is biasing upwards this coefficientt, ¥¥edogeneity of physical capital by itself may
not be the cause behind the vanishing effect obalaig. Moreover, if countries invest more on
education as they become richer, schooling wowdd bé affected by an upwards simultaneity bias.

Table 1

The fading effect of schooling on growth

Dependent variable 1s annualised change 1n Lo(yy)

K-L Topel This Paper This Paper This Paper This Paper
(per capita)  (per worker)  (percapita)  (per worker) (per worker) (per worker)
( 2 3) 4 5 6
Observations 262 260 230 230 230 230
AS, 0.086 0.058 0.081 0.003 0.028 0.008
(0.024) (2.15) (0.036) (0.041) (0.023) (0.022)
Se1 0.004 0.009 0.003 0.003 1.6e-3 24e4
(0.001) (2.35) (0.001) (0.001) (0.6e-3) 6.7e-4)
In{v.;) -0.005 -0.050 -0.005 -0.006 -0.004 -0.016
(0.003) (6.45) (0.004) (0.003) (0.002) (0.004)
Aln(k;) 0.574 0.607
(0.042) (0.041)
Inil; 1) 0.011
(0.003)
R 0.284 0.481 0.268 0.287 0.634 0.666

Notes: Time dummies included (not reported). Columns (1) and (2) are from Krueger and Lindahl (2001) and Topel
(1999), respectively. OLS estimates, except for Topel, who reports fixed-effect estimates. Standard errors in
parenthesis, except for Topel who reports t-statistics. 10-year observations for the period 1960-1990. Varables in
changes are annualised. y; 1s GDP per capita or per worker, from Summers and Heston, PWT 5.6: S; 1s vears of
schooling from Barro and Lee (1993) 1n columns (1) and (2) and from Cohen and Soto (2001) 1n columns (3) to (6);
k;; 15 stock of physical capital per worker from Easterly-Levine (2001).

Krueger and Lindahl argue that measurement err@ is exacerbated by the inclusion of

physical capital, hence the lack of significance sshooling in the regression wit& Ink.
However, the next section shows that even the atitm in levels .which is less subject to
measurement error problems.produces non-significemefficients for years of schooling.
Therefore, something in addition to measuremendreag affecting the estimation of the social
return to schooling, unless Pritchett was rightimassessment about the fact that education has no
promoted economic growth in the last decades.

The paper shows that rather than a consequenceeakurement error, the lack of
significance of years of schooling is the comovetr@nphysical capital and years of schooling.
This hypothesis is explored below, in the framewalrla standard production function.

2The complete Cohen and Soto (2001) database os geachooling and educational attainment is akklat:
ttp://www.oecd.org/dataoecd/33/13/2669521 .xls
3 Physical capital stocks are from Easterly-Levi2@0(1).
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Rediscovering Education

The previous section highlights the difficultiesaththe earlier literature has found when
trying to estimate the social return on schoolingnt equations in first differences. A natural
solution in order to gauge this return is to rugressions in levels or a combination of levels and
first-differences. Assuming constant returns onnid &, and setting In h = fSequation (1) yields
the following testable system of equations:

Iny;; = alnk;+(1—a)rS; +n; + 7 + €. (6)
Alny; = allnk, + (1 —a)rAS;, + A, + Ae, (7}

where i and "t are respectively country and time specific effeatsg “*t is a residual.

The assumption of constant returns on K ar (Le. a+5=1) allows the identi.cation of r and

has no implication on the results that are presenétow. Indeed, the social Mincerian return is the
semi-elasticity of income with respect to yearsdfooling. And this can be estimated without any
prior knowledge about factor shares in total income

Table 2 reports estimates f® and ! ~9)7 resulting from different methods of
estimation. The first column shows the OLS estimdte the equation in levels (6). The physical
capital variable is highly significant and its estited share in total income is 0:60, larger than th
conventional wisdom.about this variable. Conversgbars of schooling do not turn out to be
signi.cant. Column 2 shows the results for the #guoan differences (7), which are similar to those
obtained for the equation in levels. Namely, yedrschooling are not significant, as earlier cross-
country growth regressions have already féunéls for the GMM estimates, none of them results
in a significant coefficient for years of schooling'he estimation in levels (regression 3), which
uses lagged first-differences of the regressomsagiments, produces qualitatively simalr restdts
the OLS estimates. What is more, the standard arelBond estimator (column 4) provides a

negative coefficient -although not significant- 125 and an excessively hig®- Blundell and
Bond (1998) and Blundell, Bond and Wind meijer (@PBave shown that in finite samples the
difference GMM estimator have a large bias and [mecision when the series have a strong
autoregressive component. This is certainly the cdshe physical and human capital series. When
the variables are strongly autoregressive the asithloow that the system GMM estimator, which
estimates simultaneously the equation in levels ianélrst differences, provides more precise
estimates and lower biases in finite samples. Yet, system GMM estimator yields a non-
significant coefficient for years of schooling (goin 5).

The fact that none of the regressions that makeofisestrumental variables produces
significant estimates for years of schooling suggest the measurement error problem is not the
only reason causing insignificant coefficients. #rey econometric problem that may be behind
this result is collinearity between physical capstacks and years of schooling.

Figure 1 shows the relationship between years bbamng (S) and the logarithm of
physical capital per worker (k). The correlationivibeen both variables is considerable, as is shown

2

by the Iargeﬁ obtained from an OLS regression oklon S (without time dummies). An
illustration that the high collinearity between pioal and human capital is undermining the
precision of the estimates can be made by reggessinations (6) and (7) without the physical

* The original Mincerian equation also includes terimdabour experience and squared labour experiefios is
explored in section 4.

® Note that since estimation in .rst-dicerences imspthe lost of the .rst observation, the resuits rot directly
comparable to those of column 1.

® The standard errors reported for GMM corresponare-step estimates. Indeed, Blundell and Bond (1998
Blundell et al (2000) show that the two-step staddarors underestimate the true variability of te¢ cients, and so

the lead to under-rejection of non-signi.cant coiefits. See indmeijer (2000) for a correctionhig problem
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capital variable. The results are shown in panef Bable 2. There, all the methods of estimation
except for the difference GMM estimator -resulsignificant coefficients for S. Even the equation
in differences, when estimated by OLS, providesoa-mull coefficient. Needless to say, these
results are subject to inconsistency problems dube omission of physical capital. This is patent
from the implicit high return on schooling. But tfect that, by omitting physical capital, years of
schooling become highly significant is a sign tbaltinearity may be affecting the precision of the
estimates in panel A.

Table 2

The effect of schooling in a standard production function
Equation estimated 1s: log(yir .): C‘.(log(kit ]+ U - IZ)ISK +¥; T T, T€

it

Panel A: With phyvsical capital

OLs OLS GMM GMM GMM
(Levels) (Differences) (Levels) (Dafferences) (System)
(1 2 3) ) &)}
Observations 313 230 313 230 313
Log(ks) 0.604° 0.585°% 0574% 0815° 0.695°
(0.047) (0.043) (0.140) (0.171) (0.132)
Sit 0.010 0.024 0.033 -0.046 -0.016
(0.018) (0.022) (0.039) (0.108) (0.036)
Sargan (p-values) - - 0183 0219 0.399

Panel B: Without physical capital (a=0)

OLs OLS GMM GMM GMM
(Levels) (Differences) (Levels) (Dafferences) (System)
0] 2 (3) “@ (3
Observations 313 230 il13 230 313
Si 0.249* 0.088° 0259°¢ 0312°¢ 0253°
(0.018) (0.041) (0.031) (0.169) (0.031)
Sargan (p-values) - - 0.795 0.015 0.061

Notes: Time dummies included (not reported). Robust standard errors in parenthesis. 2-step results for GMM
estimates. 10-year observations for the period 1960-1990. y; 1s GDP per worker. from Summers and Heston, PWT
3.6; 5; 1s years of schooling from Cohen and Soto (2001); ki 1s stock of physical capital per worker from Easterly-
Levine (2001).
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So why should collinearity affect more human cdgian physical capital? Davidson and
MacKinnon (1993, pp. 181-186) suggest a simple gutace to find out the variable whose

significance is more affected by the presence difinearty. Suppose the™! and *2 are two
collinear regressors and X represents the remamgggessors of the model to be estimated. If an

. . p? .
OLS regression ¢! on 2. and X produces a high* than a regression #2 on®! and X

then it is the significance ¢*! in the estimated model that will be more affectEde reason is

that in this cas™? is relatively well explained bfj and X. In the present context, if it is true that
collinearity is the cause of the low significandeSy a regression of S onkmand time dummies

should produce a high‘HE than a regression ofkron S and time dummies. TR2 of these two
auxiliary regressions (not reported) are respelgtier2 and 0:70. Although the difference is small
it is consistent with the fact that physical cafiiasignificant while human capital is Hot

One way to get rid of the collinearity problem asreparametrize the model. By subtracting

alny from both sides of equation (6) and dividing':! ~ %) we obtain,

.;C ) s
Iny;: = @ In (—) + rS5; + it (8)
l—a R 1-a
where®i = T T Tt T €it- The corresponding version in first differences is,
K Az
Alny; = ——Aln (—) +rAS; + —t (9)
l—o Y/ i l—a

" Obviously this is just a qualitative result. Théseo theory that indicates how large the dicerdrateeen the R2 of
the auxiliary regressions must be to cause onlyodlee regressors to lose its signi.cance. Soamaat say that the
dicerence found here is "large" or "small".
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The lower scatter in Figure 1 represents the mrlahip between years of schooling and the

logarithm of the capital-output ratio. Although tberrelation betwee In(k/y) and S is still high it
is lower than correlation betweerkland S.

This reparametrization introduces additional endegg problems as the income level
appears now in both sides of the equation. To@g) has already estimated equations (8) and (9)
by constraining the coefficiel™ to specific values (he chooses 0:35 and 0:5) aagdsyming that

the ratio™ ¥ is constant for each country over time. Under thss assumption he tre¢"' ¥ as a
country specific effect and estimates (8) and @hed-effect and OLS methods.

Table 3 presents unconstrained estimates for thersy (8 - 9). The OLS estimation in
levels (column 1) results in a coefficient r equeaR1:7% and highly significant. This value refkect

the return on schooling that allows for physicapital to adjust to changes in S so that the ratio

Y stays constant and therefore it can be seen@sgatérm return on schooling. The Mincerian-
comparable return of one additional year of scimgpli.e. the increase in income per worker that
would be obtained without an endogenous respondeip0-217 % (1 —0.181) = 17.8%. Thjg
figure is still very large. Measurement error peohb in both k and y variables may be the cause of
the implicit low or even negative (column 2) estiesobtained fo ®. In fact, any measurement

error affecting y will lead to a spurious negatoeerelation between Iny ar ™%/¥) Besides, if k

is also measured with error, OLS methods will yiektimates foi™ biased towards zero. Note
however that by dealing with the collinearity preil, the OLS estimation in both levels and in
first-differences produce positive and significaoaefficients associated with schooling.

Table 3

The effect of schooling after dealing with collinearity

n, T E,

\ o
Equation estimated 1s: 111(‘}"it J=—1log —| + 1S, + +——+—=
-0 1y/ l-o l-a 1-a
OLS OLS GMM GMM GMM
(Levels) (Differences) (Levels) (Differences) (System)
(1) (2) (3) 4) (5) - Baseline
Observations 313 230 313 230 313
Loz(kiy): 0221° 0213° 0.865° 0.126 0.859°
(0.112) (0.103) {0.422 (0.353) (0.349)
S, 0217° 0.093° 0.150° 0.246 0.155°%
(0.024) (0.044) (0.064) (0.158) (0.054)
Tmplicit ¢ 0.181 0271 0464 -0.144 0.462
Mincerian return 0.178 0.118 0.080 -0.281 0.083
Sargan (p-values) - - 0.363 0.072 0.176

Notes: Time dummies included (not reported). Robust standard errors in parenthesis. 2-step GMM coefficients (one-
step standard errors). 10-year observations for the period 1960-1990. y; 1s GDP per worker, from Summers and
Heston, PWT 3.6; 5; 1s years of schooling from Cohen and Soto (2001); ki 1s stock of physical capital per worker
from Easterly-Levime (2001).

a. b, c: coefficients are significant at a 1%, 3% and 10% respectively.
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While the GMM estimation in first-differences resuln implausible (but non-significant)
coefficients for both variables, the estimationewels produces significant coefficients for bdtle t
capial-output ratio and years of schooling (coluB)n The estimated implicit share of physical
capital in total income (46:4%) is slightly largéran its typical value while the estimated social
Mincerian return (8%) falls in the range obseriredhicro studies. System GMM estimates display

similar results. The capital share is estimate0-899/1.859 = 46 2% 5ng the semi-elasticity of

income with respect to years of schooling is equ?.155 = {1 — 0.462) = §.3%.

These returns are larger than those reported byelT@®99; table 2, column 5) who,
conditioning on a physical capital share of 35%¢$& a marginal effect of schooling equal to 5.5%.
On the other hand, the results found here imply the@ marginal effect of schooling at a macro
level is slightly lower than the standard privagéurn observed in labour studies. For instancen fro
around seventy country-level studies, Psacharopo(l®94) and Psacharopoulos and Patrinos
(2002) report respectively a world average Mingerieeturn equal to 10.1% and 9.7%.
Consequently, if micro returns are taken at fackiejathese results point to an absence of
externalities to schoolifig

Alternatively, if an increase in the level of humaapital induces an expansion of physical
capital the total macro return to schooling woukd tigher than the typical private one. Indeed,
under the assumption of a constant capital-ouggud the total return to schooling would fall ireth
range 15%-15:5% depending on the method of estimatHowever, this larger long-term
Mincerian return does not represent externalitiethé sense of Lucas (1988). In Lucas.s model, the
social marginal product of human capital is higtieam the private marginal return in the short-run
d.e. without taking into consideration any hypdit&l endogenous response of physical capital.
Therefore in order to analyse if these externalig&ist in the real world we must compare this
short-run return with the typical micro Minceriaosfficient. And the results of Table 3 point to the
absence of this kind of externalities. On the otiaard, what Table 3 does show is that, contrary to
the findings of most of the recent empirical litera, the neoclassical approach to human capital is
strongly supported by the evidence, and yearstodadmg present a return surprisingly close to the
standard value found in micro studies.

Return Heter ogeneity

The previous section assumes, consistently withetlrBer literature, that the macro return
on schooling is constant across countries. Howthisrview has been questionned recently. There
are theoretical and empircal reasons to believe ttie social returns on schooling differ across
countries. On the theoretical ground, the hypoth#st human capital has decreasing returns with
the level of schooling has been put forward by Bitsl Klenow (2000). Similarly, Hall and Jones
(1999) and Caselli (2005) assume decreasing Mimcarturns to build human capital stocks for
income accounting excercices.

The decreasing return hypothesis is in fact matdaby the private Mincerian returns
reported by Psacharopoulos (1994) and Psacharagpaud Patrinos (2002). They report wide
dinerences across world regions with, on averageer and better educated countries having lower
private returns. Note though this is far from bemgerfect regularity and there are a number of
exceptions. For instance, according to Psacharopoamd Patrinos the latest estimates for Japan
and Singapore are respectively 13.2% and 13.1%eakethose for South Africa and Egypt are
respectively 4.1% and 5.5%. Although private andiadoMincerian returns are not necessarily
connected, it is still possible that they are.df the observed heterogeneity in labour studieddvou
point to important differences in Mincerian retuaighe aggregate level.

8 There is a huge literature on whether these mietarns are properly measured but this topic gaeséyond the
scope of this paper. So the 10.1% result is takergfanted and is used only for comparison with rtieero results
obtained in this paper.
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Other piece of empirical evidence pointing to retheterogeneity is provided by Hanushek
and Kimko (2000). They show substantial differeniceschooling quality across countries, which
may also be a cause of return heterogeneity. Rtitql2001) argues that the low quality of
schooling is one major cause of the lack of sigmice of schooling variables in growth
regressions

Under the heterogeneity hypothesis, each courltilggsrun return ri can be expressed as:

=7+ (10)

where ™ is the world average return a"lis the country deviation from the world average.
It is often stated that heterogeneity is not a lenobin itself since the estimated parameter

can be interpreted as the average across couritéie " . But, this is not necessarily the case. In
order to assess the effects of return heterogenagyconvenient to illustrate its consequences fo
cross-section regressions. When the income levedgsessed on years of schooling a potential

LF

source of bias of the estimat| emerges as the ter”?”* is present in the residual of the

. . . . 1 g. ..
equation. The sign of the bias introduced by thimntdepends on wheth™* and~* are positively

or negatively correlated. According to the micradewce presented by Psacharopoulos (1994) and
Psacharopoulos and Patrinos (2002) the return amsyaf schooling is lower in countries with

higher levels of education, so this would suggeat the correlatio ¥ betweer”: and®: is
negative. This, in turn, would imply that methodsestimation that do not account for differences

in returns across countries produce estimat®™ bfased downwards.

On the other hand, it may be the case that highexld of schooling are not matched by
higher aggregate productivity, especially in depéeig countries, as put forward by Pritchett (2001,
2003). Moreover, Hanushek and Kimko (2000) highligat schooling quality differs considerably
among countries and in general it is lower in tberpr and less educated ones. Therefore, since

more educated countries benefit from higher schgdjuality theif ¥ should be relatively high. In

that case” *-° would be positive and the estimat™iwould be biased upwards. Of course this
reasoning neglects the endogeneity of S inherengrawth regressions, which also bias the
estimatec” upwards. Note also that instrumental variable wa@ghdo not solve the endogeneity

problem introduced by return heterogeneity sincgiastrument that is correlated wi~: is also

correlated with 7

To assess the effects of heterogeneity in panetssipns let’'s decompose country i's years

hj

of schooling into its sample averag® and the deviation “* from the average

(le. Sie = 5 +dit) Suppose that the return on schooling is give(lBy. Then equation (8) can
be rewritten as,

it

In Wiz = ° In (i ) - ?79: + v (5 + E‘f:'f:I T .r] 1 ]
1—a Y/ 1—a

Now the source of bias comes from the t¥i%i (the term™% is part of the country’s

specific effect). Neglecting other possible sourmilsias it can readily be shown that the sigrhef t
I.."|'| IZ -
bias introduced by the presence heterogeneityualdq the sign of (v , where ¢ is country

I's variance of years of schooling. Therefore, atintries with lower (higher) than average returns
have more volatile levels of schooling tF™ wwill be estimated with a negative (positive) biAs.

z_-:F?]

. . . . 5.,
before, the use of instruments does not solve idegroblem since any variable correlated v

° Note however that if better quality does have apaat on the return on education then countries higher levels of
schooling (which are also those with better quglishould present higher returns. This is contradicby
Psacharopoulos.s data.
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is also correlated wit ¥t Conversely, if there is no correlation betweeinre and volatility of

education, then return heterogeneity would not Hi@sestimates of the average world ret™sn
'

The appendix reports the obsen”* 1 for the countries in the sample.

A preliminary check of whether the heterogeneityréturns on schooling is biasing the
estimated average return consists in analysing ettageneity of instruments used in GMM
estimation. The Sargan tests of Table 3 rejecthiyothesis of endogeneity of the instruments,
which suggests that heterogeneity is not introdydiras. However the low p-values may be an
indication that the instruments are in fact notgexmus.

Micro Returns

An alternative way to deal with heterogeneity ielbminate the source of bias by explicitly

accounting for the terr¥s%it in the regressions. If private retur?: and aggregate returns are
somehow related, the excess private return may ¢peod proxy for the excess macro return on

schooling. In the absence of externalities to etioic?: = (I =@} 7 Thus under this assumption

Yi would be equal to the excess private return delvbi,e[] —al But even if this extreme case
does not apply, the private returns may containesorformation about the aggregate returns on

schooling. This suggests the use of micro evidesca proxy fo “=.

We can build the excess private return from tharnst reported by Psacharopoulos (1994)
and Psacharopoulos and Patrinos (280Zhe private Mincerian returns obtained in thisyveae
reported in the appendix. Note that the numberoointries available falls to 55. The variance of
years of schooling and the excess private retureawh country are plotted in figure 2. The
correlation between both variables is virtuallya@efhus if the excess private returns calculated
here are a good proxy of the excess social rettadjgure suggests that in panel regressiongther

is no bias in the estimation © induced by return heterogeneity.

Table 4 reports the regressions when private retara used as proxies for social returns.
The first regression shows the estimation of (1itheut accounting for heterogeneity. This is the
same regression as in table 3 but for the smadlapte of 55 countries for which private Mincerian
coefficients are available. The results are sintitathose obtained with the full sample, although
the Mincerian return falls to 7.2%. The low Sargaatistic hints at high heterogeneity among the
countries in this smaller sample. Regression 2rpaates the excess private return multiplied by
schooling, which turns out to have a negative agdifccant coefficient. Recall that the expected

coefficient on this variable, assuming that privael social returns are equa !/ (1—a),

These results show that the data repported by Bsgmbulos are a bad proxy for excess
social returns. There are are least two possilalgares for this. First, it may be the case thatgpeiv
and social returns to education are unrelatedlaa®med by Pritchett (2003). This may be caused by
educational screening and signaling in the laboanket, which affects a worker’s salary but not his
productivity. An alternative explanation is thattheturns reported by Psacharopoulos are too
noisy. An example of this is Jamaica, which has@aerMincerian return of 28.8% .or 4.5 standard
deviations higher than the sample average. Thidearly an outlier that may be having a non
negligiable effect on the estimates of regressiaoialinaca is dropped from the sample in regression
3. The major effect of this is the lost of signéiice of the excess private return. This is condiste
with the fact that the high return of Jamaica &aliting the previous estimates. However, the other
results are qualitatively the same as in regres8iodamely, private returns still appear with the
opposite sign and the Sargan test is too low. Tinusymmary, these results suggest that the excess
private returns implicit in Psacharopoulos dataiafact a bad proxy for excess social returns.

1 The average of both papers are computed for eagfitryo
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Table 4
Accounting for Heterogeneity of Mincerian Returns
Dependent variable 1s In(yy)
(Swstem GMM estimation)
(1 2 3) 4) (3)
Observations 214 214 210 214
In(kA)s 0.928° 0.976° 0.904° 0.661 ©
(0.432) (0.405) (0.434) (0.347)
Sit 0.139° 0.089° 0.094°
(0.051) {(0.050) (0.054)
Excess private return » Sy 0612° -0.651
(0.020) (0.449
Sy (Low priv. return) 0.129°
(0.040)
Sy (Moderate priv. return) 0.138°
(0.050)
Si (High priv. return) 0.082
(0.056)
Implicit o 0.481 0.494 0473 0.398
Social Mincerian Return 0072 0.045 0.049 0072
Sargan (p-values) 0.016 0.041 0.027 0.073
Notes:
a, b, ¢ coefficients are significant at a 1%, 3% and 10% respectively.

As an alternative way to exploit the informatiomng from labour studies, the sample can
be devided into different groups of countries adogg to their private returns. This is a naturalywa
to proceed if micro and macro returns are corrdlatéis procedure has, in addition, the advantage
that it avoids relying too heavily on the numbegparted by Psacharopulos. Regression 4 shows
the estimated macro returns for three differentupgso countries with low, moderate and high
private returns. The group with low and moderategbe returns display social returns respectively
equal to 7.8% and 8.3%. These are not statistichifgrent from the observed private returns for
these groups (respectively 6:3% and 9:5%). By eshtrcountries with high private returns have,
paradoxically, the lowest macro return. It is estied at 4.9%, which is almost 10 percentage points
lower than their average private return and noniigant. These results are summarised in table 5.
Beyond estimation error, there is no obvious redsothese findings. One possible interpretation is
that in countries where the private return on sthgois relatively high .for instance, due to
important screening effects -a sub-optimally lasgare of the population goes to formal education.
There is some evidence in favour of the screenympthesis for specific countries as surveyed by
Riley (2001). But the lack of more systematic enicke prevents exploring further this hypothesis.
On top of the paucity of evidence, this hypothe®es not say why screening effects are more
important in some countries than in others.
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Table 5

Mincerian returns by group of countries

Private return Countries Average private Social return
return

Up o 0.08 17 0.063 0.078

Between 0,08 and 0.11 22 0.093 0.083

Higher than 0.11 16 0.147 0.049

Private returns from Psacharopoulos (1994) and Psacharopoulos and Patrinos (2002).

The weighted average social Mincerian return fa three groups is 7.2% or almost 3
percentage points lower than the average privaereSupposing that Psacharopulos data properly
measure the marginal effect of schooling on incotnese results point to an absence of positive
externalities of education. Moreover, these .ndisgsw that there is no obvious relationship
between micro and macro returns. More specificalyntries with relatively large micro-returns
have lower than average macro-retruns.

Regarding the effects of heteogeneity on the estithaverage macro return, table 4
provides mixed evidence. On the one hand, the @aitimnates that ignore heterogeneity (regression
1) are identical to those that best acknowled@e=gression 4). This suggests that the heterogeneit
in social Mincerian returns across countries doatshias the estimated average return obtained
when heterogenity is ignored. But on the other haimel low Sargan statistic may be an indication
that heterogeneity is in fact amecting the estisiat@nally, it is important to highlight that
regardless of whether the average return is estonatith a bias or not, it seems that return
heterogeneity across countries is considerables Bwven a good estimate of the “world” average
return on schooling may be misleading insofar asstitial return in each country really is.

Quiality of Education

One candidate to explain heterogeneity in socialddiian returns across countries is the
quality of education. As noted above, PritchetOPJustify the lack of significance of schooling i
cross-country growth regressions by the low qualftgducation in developing countries. In similar
regressions Hanushek and Kimko (2000) find that thdicators of education quality have a strong
explanatory power for growth. As they argue, onssgae reason for the implausible large coeffi
cient on quality that they find is that quality éehines the long-run income level.

To assess the effect of qual?’ on income levels we first compute the simple agerof
the two quality scores reported by Hanushek andkigif2000, pp. 1206-1207) for each country
available. In order to facilitate the interpretatiof the results the measure of quality is scatedl t

for the country with the highest score in the san{ingapore). Th% values obtained in this way

are shown in the appendix. Then we can estimateffieet of quality by multiplyincg® by the
number of years of schooling. This approach assuhatgjuality and quantity can be substituted by
each other. On the other hand, multiplying the itpaidicator by years of schooling captures the
notion that the productivity of schooling increasath quality. This is a departure from Hanushek
and Kimko who assume that the impact of schoolinggrowth is independent of quality. Under
this approach the equation to be estimated is,
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where” is a measure of the weight of quality in the detaation of the return on schooling.

(12}

]ny{t =

Table 6 presents the main effects of quality ofcation for different values fc' . The
first regression is the baseline estimation with smaller sample of 67 countries for which the data
on education quality and years of schooling is lab&. In this regression years of schooling is not
weighted by quality (or equivalently = 0). Theme ao important differences with respect to the
full-sample regression (see regression 5 of taBleNamely, the point estimate for the social

Mincerian return is virtually the same as beforel48). In regression 2, whe ' = 1, the quality-
weighted level of schooling enters with a larged dnghly significant coefficient. The social
Mincerian return implied in regression 2 for a cwyn with q = 1 s

(1—0.632/1.632)< 0.164 = 0.1. Thus the sample average Mincerean return is siflftimes
the average quality across countries. The resulbgrn is 6.6%, which implies that neglecting
education quality yields a return biased upwardslt8 points in this particular specification.

Regressions 3 and 4 report the results for largdwes of '~ As expected, the world average
Mincerian return decreases as the importance ditgisassumed to increase.

Table 6

The effects of quality of education

Dependent variable 15 In(vg)

(Svstem GMDM estimation)

(1 (2) 3) ) &) ()]
v=0 =1 v=3 v=10
Observations 257 257 257 257 257 257
(ki) 0.726° 0.632 0.575 0.933° 0.406 0.643°
(0.416) (0.433) (0.424) (0.386) (0.381) (0.361)
q’5, 0.145°% 0.164° 0.178° 0.168 *
(0.057) (0.050) (0.046) (0.054)
Si (Low g) 0.011 0.024
(0.080) (0.072)
Si (Moderare q) 0.122°¢
(0.064)
Sy (High g) 0.138°
(0.045)
S, (Mode. & high q) 0.123°
(0.052)
Implicit o 0.421 0.387 0.363 0.483 0.289 0.391
Average Mincerian 0.084 0.066 0.040 0.010 0.076 0.062
return™
Mincerian return for 0.084 0.100 0.113 0.087 0.098 0.075
country with g =1
Sargan (p-values) 0.084 0.082 0.105 0.076 0.156 0.177

Notes:

* Return on schooling with quality = 1, multiplied by the average quality in the sample (0.66).

a. b, c: coefficients are significant at a 1%, 3% and 10% respectively.
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We can measure the difference between the so¢iaheein table 6 and the private returns
reported by Psacharopoulos in order to obtain decassessment of the externality to education in

each country. The implicit externalites assurr 'g= 1 are shown in the appendix. In general, the
high private returns observed in some countriesnateaccompanied by equivalently large social
returns. This is so because, in general but noaydwcountries with high private retrurns on

education have relatively low levels of qualityg(fre 2). This imples a low social return in these
countries under the especification that we havaraed. The sample average of the macro Mincer
coefficient is 3 percentage points lower than thegpe return.

One problem about the regressions 1-4 is that ¢idancquality is assumed to affect in a too
specific way the return on schooling. Instead oftiplying quality by years of schooling a more
parsimonious representation may be obtained bttisglithe sample of countries according to their
quality levels. Then a separate estimate can baimdat for each group of countries. Such
estimation has the advantage that it does not teexgpecify how quality affects the return on
schooling. But on the other hand, this approachpnablems of its own since it supposes that all
the countries in a group have the same return.riggdhis last caveat, regression 5 shows the
estimates when countries are split into three guatioups®. Countries in the low quality group
have a low and non-significant coefficient on sdimgp On the other hand countries with
“moderate” and “high” quality have a significantetficient on years of schooling. The implicit
Mincerian returns for these countries are respelti8.7% and 9.8%. However these are likely to
be upper bounds since the share of physical capitaiplausibly low in this regression. Note also
that the Sargan statistic increases significantligich may be an indication that regression 5 is
dealing better with heterogeneity than regressitas Finally, regression 6 groups together

countries with moderate and high quality of edwratiThe coefficient on th %Y ratio is now
significant at a 10% level and the implicit shafghysical capital raises to 39%. This causes the
Mincerian return of countries with better qualityfall to 7.5%. But the coefficient on schooling is
still highly significant. By contrast, the returorfcountries with low quality is 1.5% and is not
significally different from zero.

To summarise these findings, schooling quality appen important determinant of the
social return on schooling. The results of tabh6w that ignoring quality of schooling leads to an
overestimation of the average macro Mincer coeffiti The magnitude of this overestimation
depends on how quality enters in the regressionsorling to the regression 6, which yielded the
largest Sargan test, this overestimation is ar@upércentage points

Conclusions

This paper has revisited the .ndings of earlierigogb studies on schooling and income, a
literature that has failed to find a role for sclog as an input in a standard production function.
One particular issue that undermines the estimafethe coefficient on schooling in panel
regressions is the collinearity between years bbaling and physical capital stocks. It is shown
that when problems of model specification are prigpaealt with, years of schooling fit well in a
neoclassical production function. In the borderlyamel regression for 83 countries the coefficient
on schooling is highly significant and the pointimsite for the macro Mincer return is 8.3%. This
coefficient must not be interpreted as a interatd of return of schooling but as the causal efféct
schooling on income per worker. With this caveatrimd the estimates suggest the absence of
externalities to education, which is consistenthwilie findings based on wage regressions as in
Acemoglu and Angrist (2001) or Ciconne and PerD&0

YThe groups are formed by countries with qualitydowhan 0:45 (14 countries), between 0:45 and (t8%&ountries)
and larger than 0:67 (34 countries). These threshelere determined by the ocurrence of importanérdinces in
quality levels between two consecutive countriesgmvranked by quality). This seems more reasoraideproduced
more sensible results than the option of havingigsavith the same number of countries.
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This number is an estimate of the cross-countryrames macro return on schooling.
However there seems to be substantial return hgeeity across countries. Paradoxically,
countries where the micro Mincer coefficients afatively high display on average a low and non
significant macro return. The other countries ie #ample show social returns in line with the
private ones. One possible explanation for thih& screening effects are pushing up the private
returns on schooling in some countries. If the atlon premium is high due to screening, then
workers with low ability will be encouraged to irsten formal education. In this case high private
returns on education may be accompanied with lowrandMincer coefficients. Labour studies,
however, have not produced robust evidence abesetkind of exects.

Paralleling these findings, schooling quality appeas a significant determinant of
disparities in the social return of schooling asresuntries. When quality is taken into acccount,
the estimated return on schooling depends on hewgtiality score enters in the regressions. For
instance, when it multiplies the number of yearsatfooling the average social return falls to 6.6%.
Under this setup the country with the highest dquat the sample (Singapur) has a social return on
schooling equal to 10%, whereas in the country whih lowest quality (Iran) the macro Mincer
coefficient is only 3%. If instead of explicitiyncluding the quality score in the regressions,
countries are grouped according to their qualityels and a separate return is estimated for each
group, similar results emerge. More specificallye treturn in a group of countries with low
schooling quality is virtually equal to zero. Inusdries with moderate and high levels of quality th
average return is 7.5%. The average return fotha#le groups of counties obtained in this way is
6.2%.

The previous results show that when return heter@igeis not taken into account in these
regresssions, the average Micerian return is estonaith a positive bias of about 2 percentage
points. Another implication of heterogeneity is tthacome accounting excercices that assume
similar Mincerian returns may be seriously underating the role of human capital in explaining
income dimerences across countries.

This leads us to the question of what allows coestto improve schooling attainment.
Most empirical studies try to .nd out what the imeoelasticity to schooling is. But this provides
precious little guidance on the policies that megdl to higher levels of schooling. One interesting
line of research is the role of health and life eotpncy in the private decisions on schooling
investment. In this respect, the theoretical wark8oucekkine, de la Croix and Licandro (2001)
and of Kalemli-Ozcan, Ryder and Weil (2000), whieireases in life expectancy raise investment
in human capital are an important step ahead. Gammgatary empirical studies on this field would
help to back up this hypothesis.
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APPENDIX: Data Summary

Country Name

Alpenia
Argentina
Australia
Austria
Bangladesh
Belgium
Benin

Bolivia
Brazil
Burkina Faso
Burundi
Camercon
Canada
Central African Republic
Chile

China
Colombia
Costa Rica
Cote d’lvoire
Cyprus
Denmark
Dominican Republic
Ecuador
Egypt, Arab Rep.
El Salvador
Ethiopia

Fiji

Finland
France
Gabon
Ghana
Greece
Guatemala
Guyana
Honduras
India
Indonesia
Iran, Islamic Rep.
Iraq

Ireland

Italy
Jamaica
Japan
Jordan
Kenya
Korea, Rep.
Madagasear
Malawi
Malaysia

Average
Years of
schooling

3.25
7.03
11.45
9.70
243

74
0.91
5.39
4.39
0.21
0.92
3.00
10.86
1.41
7.64
4.09
4.73
444
1.50
6.75
10.43
3.75
5.73
2.63
3.17
0.28
6.22
5.76
3.61
3.33
3.56
7.28
2.33
6.26
3.51
2.22
4.22
2.04
1.43
5.43
7.42
6.48
10.75
6.14
3.48
7.98
2.18
249
5.30

Standard

Dewviation

1.64
0.39
1.28
1.03
0.16
0.99
0.29
1.96
1.71
0.02
0.02
0.50
1.51
0.34
1.24
0.64
0.74
0.98
0.63
0.54
0.88
0.74
1.22
2.28
0.94
0.03
1.00
2.17
1.87
0.59
1.29
1.08
0.78
0.59
1.06
0.55
1.69
1.39
0.59
0.76
1.52
1.61
0.54
6.37
1.61
5.19
0.36
0.23
3.17

Average
Private
Mincerian
return

0.103
0.067
0.094

0.089
0.147
0.096

0.071

0.120
0.086
0.140
0.097
0.201
0.081
0.045
0.094
0.118
0.052
0.087
0.080

0.082
0.100

0.078
0.052
0.149

0.135
0.078
0.120
0.116

0.025
0.288
0.099

0.162
0121

0.094

Social
Mincernan
return

0.044
0.071
0.083
0.085

0.086

0.039
0.055

0.063
0.079
0.039
0.040
0.006
0.056
0.069

0.069

0.060
0.058
0.041
0.037

0.084
0.084
0.086

0.040
0.078

0.076
0.043
0.033
0.063
0.030
0.044
0.076
0.073
0.072
0.098
0.063
0.042
0.089

0.079

Externality

-0.032
0.016
-0.009

-0.050
-0.092

0.009

-0.080
0.010
-0.084
-0.028

-0.012

-0.034
-0.060
-0.011
-0.049

0.002
-0.014

-0.038
0.026

-0.092
-0.045
-0.057
-0.086

0.048
-0.216
0.000

-0.120
-0.031

-0.015

Quality

0.438
0.7111
0.833
0.854

0.858

0.385
0.548

0.632
0.794
0.385
0.397
0.962
0.565
0.656

0.688

0.597
0.581
0.408
0.373

0.540
0.542
0.856

0.395
0.777

0.756
0.428
0.330
0.629
0.304
0.442
0.760
0.731
0.721
0.951
0.635
0421
0.5892

0.794
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Average

Average Private Social

Years of Standard  Mincerian Mincerian
Country Name schooling  Deviation return return  Externality  Quality
Mali 0.65 0.07
Mauritius 493 217 0.081 0.812
Mexico 5 46 1.31 0.109 0.056 -0.052 0.562
Morocco 1.37 0.46 0.158
Mozambique 1.28 0.28 0.041 0.406
Netherlands 9.67 0.84 0.069 0.088 0.019 0.880
New Zealand 10.15 0.63 0003 0.929
Nicaragua 3.52 1.41 0.109 0.040 -0.069 0.400
Nigeria 1.59 0.36 0.057 0.568
Norway 10.81 1.55 0.055 0.089 0.034 0.887
Panama 6.14 1.68 0.137 0.069 -0.068 0.690
Paraguay 494 0.52 0.115 0.061 -0.054 0.606
Peru 584 1.45 0.081 0.061 -0.020 0.614
Philippines 5.79 1.04 0.103 0.033 -0.050 0.528
Portugal 469 1.24 0.003 0.069 -0.024 0.656
Senegal 1.24 0.30
Sierra Leone 1.94 0.53
Singapore 6.23 0.34 0.133 0.100 -0.033 1.000
South Africa 498 0.24 0.041 0075 0.034 0.751
Spain 7.05 0.99 0.072 0.079 0.007 0.788
Sweden 10.49 1.63 0.059 0.081 0.023 0.815
Switzerland 12.05 0.56 0.077 0.092 0.015 0.921
Synan Arab Republic 4.27 1.21 0.048 0.481
Thailand 403 223 0.110 0.067 -0.043 0.669
Trinidad and Tobago 7.92 0.96 0.068 0.676
Tunisia 254 0.52 0.030 0.064 -0.016 0.640
Turkey 3.65 1.34 0.063 0.632
Uganda 1.93 0.24
United Kingdom 10.82 1.46 0.068 0.001 0.023 0.906
United States 11.56 0.88 0.099 0.070 -0.029 0.701
Uruguay 6.47 0.78 0.007 0.077 -0.020 0.766
Venezuela, RB 4.96 1.52 0.089 0.059 -0.030 0.590
Zambia 429 0.85 0.052 0.522
Zimbabwe b.05 1.76 0.059 0.588
Countries 33 83 iH] 7 49 7
Mean 5.230 1.131 0.100 0.066 -0.031 0.660
Standard Deviation 3.123 0.958 0.042 0.018 0.047 0.182

65



