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Abst r act
Regressi ons across countries from1960 to 1995 are di scussed to
docurent African poor performance in terns of infant and child
nortality, life expectation, and school enrollnent rates, controlling
for national incone, wonen’'s and nen’s school i ng, and urbani zati on.
It is concluded that intercountry regressions do not yet help us
determne the consequences of this shortfall in these forns of hunan
capital investnents on the region’s economc growh. The paper then
exam nes m croeconom c estinates based on househol d surveys of the
productive payoff in Sub-Saharan Africa to nutrition and health, as
proxi ed by adult height and wei ght-for-height, and to education,
proxi ed by years of schooling conpl eted, by |evel. ases due to
househol d het erogenei ty and sanpl e sel ection are assessed in the cases
of Ghana and Gote d'Ivoire. Political restrictions in South Africa
before 1993 are interpreted as accounting for the | ow |l evel s of
educational attai nnent of nonwhites, and these quotas offer a supply
expl anation for the corresponding high rates of return to secondary
and post - secondary school ing for those nonwhites who still nanaged to
obtai n such an education. Sudies evidence is then considered on the
wage returns to variation in the local quality of schooling, which
appear to benefit disproportionately the above-average i ncone
househol ds in Africa, as in nost other |owincone settings.

Keywords: Africa, Schooling, Health, Returns, Quality
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Health and education are not only beneficial in thensel ves, but
they can be viewed as investnents in human capital which lead to a
higher future standard of living. The people of Africa experience
| ower levels of both health and education than prevail in other
regions of the world, which reflects the | ower |evel of economc
devel oprment in Africa, helps to explain that |ower |evel of
devel opnent, and suggests a set of policies for inproving Africa s
standard of |iving.

The expectation of life at birth is the nost common indicator of
health status, and though it is neasured wth nuch error in Africa, it
has clearly been lower in Africa than el senwhere. There are sone signs
of convergence. Snce Wrld Vér 11, life expectation has increased in
| owi ncone regions by about four years per decade, while gains in
hi gh-i ncone countries have been slower (Preston, 1980). Nonet hel ess,
Africa' s life expectancies remain at the bottom and the nounting
epidemc of HVADS in central and southern Africa threatens to
reduce |ife expectation in nmany of these countries in the future (US
Bureau of the GCensus, 1998).

Intercountry differences in life expectancy are domnated by
rates of infant and child survival. In turn, these differences as they
existed from 1960 to 1985 can be largely accounted for by a few
vari ables: log incone per capita, the expected years of schooling
woren conpl eted ten years earlier (to focus on the age group that is

currently having and caring for children), urbanization or
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agricultural dependence, and a tine trend (Schultz, 1994; 1997a, b).
But even after hol ding these variables constant in a regression
analysis, African levels of life expectation are still five to six
years |ower than other countries, and in addition, child survival in
rural African areas is relatively lower than in rural areas of
conparabl e countries. Mreover, if these other factors are held
constant in a regression analysis, the infant survival rates in Africa
tend to decline from 1960 to 1985 (Schultz, 1997b), which underm nes
the wdely held belief that unneasured advances in public health
technol ogy are continuing to increase Africa s |life expectancy
(Preston, 1980).

Africa also has sone of the lowest |evels of school enroll nent
in the world, and the relative quality of that schooling renains to be
assessed.

However, adopting the sane regression specification used for cross-
country conparisons of health -- that is, controlling again for

i ncone, schooling |evel of nothers, and urbanization -- and adding a
variable for schooling level of fathers, it turns out that Africa s
educational enrollnents are significantly behind other countries at
the primary level, but ahead at the nore costly secondary and tertiary
level s. Wen enrollnents across all three levels of schooling are
summed, African educational enrollnents are not notably different from
other countries (Schultz, 1997b). But given that Africa has very |ow
incone levels, low levels of urbanization, and | ow educational |evels
for mothers and fathers, absolute levels of education in Africa are

|ow as well.
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The trend in Africa s school enrollnent rates is not altogether
clear. Declines in school enrollnent rates are reported in sone
African countries in the 1990s, |ike Tanzania (Mison and Khandker,
1997). UNESQO (1998, Table 2.10) summary figures reveal a 4 percent
decline in prinmary enrol Inent rates from 1980 to 1990, although they
do not show declines in the secondary or tertiary enrol |l nent rates.
The African region started the 1960s wth the w dest rel ative gap
between the educational attai nnents of nen and wonen. However, the
advance of wonen's enrolInents relative to nen's has been nore rapid
in Arica than in the other regi ons where wonen were traditionally not
sent to school, like south and west Asia (Schultz, 1993). This
progress in sending girls to school in Africa has inportant
inplications for sustaining the future reduction in child nortality
and fertility (Benefo and Schultz, 1996; Shapiro, 1996; Schultz,
1997a, b; Sender, this issue).

Many factors have a bearing on why Africa has grown nore slowy
than other regions since 1960. Low |l evels of health and education are
two salient factors associated with |ow productivity and contributing
to this slow growth. If there is progress in opening African econom es
to international trade, reducing internal economc distortions, and
achieving greater peace in the region, | would expect health and
education to becone even nore critical to economc progress.

This paper first outlines an organizing framework for
consi deri ng how heal th and schooling affect |abor productivity and
grow h, and how househol d and community factors can in turn affect the

denand for these hunan capital investrments. Both cross-country grow h
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nodel s and various aspects of mcroeconomc studies of individual
productivity as related to education and health are discussed. The
conclusion offers sone tentative leads for policy in this area based

on existing research, and an agenda for future research.

The Denmand for Human Capital and its Efect on Véges

Mbst studies of human capital in the last half century have
interpreted the relationship between the wage rate and school i ng, or
wage rates and health status, as a neasure of the private productive
return to the supply of education and health that individuals,
famlies, and society create through their investnents.

Figures 1 and 2 illustrate in a flow di agramwhat variabl es
mght enter into a sinple nodel for describing the househol d denands
for human capital inputs and their effect on |abor productivity or
wages. In the case of educational capital in Fgure 1, the
soci oecononm ¢ determnant of househol d denands for schooling of their
children woul d include the level and conposition of public
expendi tures on education; in |owincone countries, about 90 percent
of public expenditures on education are teacher salaries. The
education of the parents nmay augnent the demand for the schooling of
their children, both because nore educated parents may value it nore
highly for their children, and because nore educated parents can
better help their children learn. Nonearned incone or inherited wealth
nay also facilitate the parents’ borrow ng to finance the schooling.

Gonsuner incone as a determnant of schooling feeds in fromthe right-
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hand side of the figure.

Figure 2 presents a parallel flow diagramfor health inputs that
increase the worker's health status and thereby future productivity.

Heal th status wll rise wth increased public spending on heal th
services. It will fall wth arise in relative prices of health
i nputs, which includes sal aries of nurses and doctors, the cost of
drugs and other nedical supplies and services, and the rel ative prices
of nutrients that help to fight off infections and di sease. H gher
| evel s of parent education are correlated wth lower child nortality,
even after hol ding househol d i ncone constant. The relationship from
parent's education to child health is alnost always nore steeply
sloped for the nmother than for the father, which is commonly expl ai ned
by the nmother being nore often in charge of child care, nore
responsible for nonitoring the child s health, and in nuch of Africa
she produces the bulk of the food for the famly. A year of additional
schooling for the nmother is often associated in a | owincone country
wth a5 to 10 percent reduction in her child s |ikelihood of dying in
the first five years of life (Gochrane et al., 1980; Schultz, 1981).
Health status wll also be determned by technol ogi cal factors; these
were left out of the analysis for the determnants of schooling
because the technol ogy of schooling appears to change quite slowy
relative to health technol ogy. There are al so sone regions where
particul ar diseases remain stubbornly prevalent, wth consequences on
child and adult health and nutritional status. For exanple, in sone
settings, tropical parasitic diseases, such as nal aria,

schi stosomasi s and onchocerciasis, have not been controlled by public
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health interventions. DO seases and their transmssion vectors nay
al so be dependent on clinate that nake sone regions inherently |ess
heal thy than others (Bl oom and Sachs, 1998).

In Figures 1 and 2, inconme feeds into enrollnent or health from
the right-hand side of the picture, as a formof consunption denand.
Analytically, the critical distinction is between the soci oeconom c
and technol ogical factors on the left and the per capita incone factor
on the right in that the soci oeconomc factors nodify the efficient
investnent in hunan capital , while per capita incone nay affect
consuner denand for education and health or relax hunman capita
borrow ng constraints or may be a proxy for other generally unneasured
interrel ati onshi ps between income and productivity. Gne way to sort
out these various effects is to use instrunental variables which are
correlated with the conceptualized variable. Gten, plausible
candi dates for such instrunental variables can be found in factors
that are external to the household, |ike commodity prices or program
access for soci oeconomc factors affecting hunan capital investnents,
or on the other hand terns of trade affecting i ncome and consuner
denands.

Both Fgure 1 and Figure 2 inply a set of variables that mght
be used in regression framework to estinate determnants of education
or health levels. Further, the equations then inply a relationship in
whi ch hunman capital determnes productivity and wage levels. In both
the case of health and schooling it is inportant to anal yze the hourly
wage, for increases in productive potential that raise the workers

wage rmay al so lead the worker to change the nunber of hours worked,



T. Paul Schultz
and so looking at total incone can be a deceptive neasure of
productivity (Schultz, 1981; Schultz and Tansel, 1997).

In a regression framework, where human capital variables are the

i ndependent variables and the wage (or productivity) level is the
dependent variable, the coefficient on each hunan capital variable can
be taken as an estinate of how increases in that variable wll raise
wages. In the case of schooling, for exanple, certain sinplifying
assunptions lead to the coefficient on years of schooling being an
approxi mation for the private internal rate of return on the student's
opportunity cost of investing a year of tine in going to school

(M ncer, 1974).

There are several difficulties wth discerning causal |inks
between hunan capital and wages in a regression franework. First, in
the case of both health status and schooling there may be |ags during
which the formation of hunan capital occurs before a worker becones
nore productive. These potentially long gestation |ags add to
uncertainties about the precise quantitative payoff to health policy
interventions. Their full effect can only be apprai sed when the
pol i cy changes have occurred independently of other health (or
schooling) related conditions, and sustained for a decade or two to
all ow confident extrapolations to changes in adult [abor productivity.

Second, there is the difficulty that the relationship between a
person's education or health level as a child and wage as an adult nay
capture nore than a pure human capital productivity effect. Education
and health could also be proxying for the effects of other unobserved

hunman capital inputs, for the child s innate ability on productivity,
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or for how increased famly wages and incone feed back on the denand
for nore education or health. As one exanple of how to approach this
problem statistically, Srauss (1986) wanted to estinmate only the
hunan capital investnent return to increased calorie intakes, while
excl udi ng the possible feedback that greater calories could lead to
increased famly productivity and income and thus to a greater
consuner dermand for food. He approached this probl em by using the
local price of nutrients to predict famly cal orie consunption in
Serra Leone. Then, he used this estinate of famly cal ories per
capita to explain famly labor productivity, finding that the
productivity gains fromadditional calories were |argest anong the
| onest i ncone househol ds. Mre broadly, this approach can use the
soci oeconom ¢ and technol ogy factors identified in Fgures 1 and 2 as
instrunental variables to estinate wage and productivity effects, in a
way whi ch shoul d approxi mate w thout bias the private wage return to
schooling and health. This approach al so corrects for the potential
downward bias that would be introduced by randomerrors in neasuring
the human capital inputs (Angrist and Krueger, 1991; Schultz, 1995;
Card, 1998).

Aggregate Evidence of Human Capital Returns to Gowh

Macr oeconom ¢ studies of growth often seek to explain
differences in economc growh rates across countries in terns of
| evel s and changes in education and heal th hunan capital, anong ot her

vari abl es. However, these estimates are pl agued by neasurenent error
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and specification problens.

The educational attai nnent of adults has been estinated only
recently for nost African countries, and the shortcomngs of these
tine series on education are only starting to energe clearly.
Information on the distribution of schooling in a popul ati on comnes
fromtwo basic sources: surveys of individuals and reports from
schools. In the first instance, respondents mght msreport their
educati on because they msunderstand the question, prefer to report it
i naccurately, or nake an error. In addition, the coded response
categories, such as inconpl ete secondary schooling, nay not nap
precisely into years of education conpleted (Barro and Lee, 1993). In
data from schools, as published by UNESGO in its Yearbooks, teachers
and educational admnistrators may have a financial incentive to
overstate the nunber of their students, and bias upward these
enrol I nent estinates. Wsing country estinates of conpleted years of
education that are neasured wth substantial error wll add noise to
growth regressions, and bias the coefficients on the education
variabl e toward zero (Krueger and Lindahl, 1998). The problemw || be
especial ly difficult when neasuring changes over short periods of tine
and for the nore heterogeneous secondary and higher |evels of
educat i on. Mich work is needed to devel op estinates that are nore
accurate and reliable by conbining both types of infornation.

The avail abl e evi dence does tend to show that higher initial
| evel s of education tend to be associated wth nore rapi d subsequent
growth. However, a nunber of difficult issues and questions remain. A

growth accounting framework al so |eads to the expectation that changes

10
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in education should contribute to growth, but the enpirical evidence
of this is weak and fragile (Benhabib and Spiegel, 1994; Barro, 1997,
Pritchett, 1997). Wen changes in nale and fenal e education are
i ncluded separately in the gronth regression, nale education at the
secondary level tends to be positively related to growth, while fenal e
education is negatively related to growth (Barro and Sal a-i-Mrtin,
1995; Pritchett, 1997). Barro (1997) concludes fromthis evidence
that only nale education at the secondary and higher level is the key
factor for understanding economc growh. However, the estinated
coefficients on even the initial levels of nale and fenal e education
are particularly sensitive to the choice of data series, and the
functional formof the education variable (Topel, 1998; Krueger and
Li ndahl, 1998, Schultz, 1998).

A nunber of studies have found an association between initial
education and subsequent growh, based on data from cross-country
estinates based about 1960 to 1990, that seens too large; that is, it
is several tinmes larger than can be explained by the estinated size of
private wage returns based on anal yses of individual wages and
schooling within countries (Heckman and K enow 1997; Krueger and
Li ndahl, 1998; Topel, 1998). Topel (1998) notes that the nagnitude of
the coefficient reported in the growth literature, for exanpl e by
Barro and Sala-i-Mrtin (1995), on nal e secondary education inplies
also an inplausibly large return to schooling. Qhe is left wthout
confidence that the cross-country growh nodel s have yet shed rmuch
light on the nagnitude of the growh returns to schooling.

The treatment of health and denography in the aggregate growth

11
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nodel s is even less satisfactory than that of education. As noted
earlier, one key health statistic is infant and child nortality rates,
which in turn has a considerabl e influence on cross-country
differences in |life expectancy. The education of a nother is the best
single predictor found for the survival rate of a nmother's children
This result is plausible enough, given that a nother generally has the
nost imediate control over her child s diet and nedical care, so that
even in a patriarchal society, her education should better predict her
child s health outcomes than the education of the child s father
(Schultz, 1981, 1994, 1997a). But now the effects of education and
heal th on productivity becone entangl ed. G owh regressions sonetines
try to deal with this problemby controlling for fertility and
nortality while estinmating the effect of education on wages and
productivity. But if fertility and nortality are thensel ves affected
by fenale (and nmal ) education, as seens very likely (Schultz, 1994,
1997a, b), then this approach will not work well. Indeed, this problem
nay explain the finding that fermal e education, holding fertility and
nortality constant (!), does not seemto positively affect growh
(Barro, 1997, p. 21; Barro and Sala-i-Martin, 1995; Pritchett, 1997),

QG her specification issues arise, as well. There is always a
question of what other variables to add to these regressions. It is
cormon, for exanple, to add a variable for the initial |evel of
incone, which is expected to contribute to convergence in incones per
capita across countries over tine (Barro and Sala-i-Mrtin, 1995;
Levine and Renelt, 1992), but this presuned connection is

controversial in itself, and adds further difficulty. In addition,

12
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nany of the macroeconomc growh nodel s assune that hurman capital
exhibits constant returns across countries (Krueger and Lindahl, 1998;
Topel, 1998). It is plausible that sone broad patterns for education
and health hold across countries; for exanple, returns to health
shoul d be subject to dimnishing returns wth devel opnent (Strauss and
Thonas, 1995), and returns to education are probably affected by the
supply of educated workers, as well as the conposition of econonc
production, and its regul ation by governnents. But in mcroeconomc
studies, the actual estimated returns to schooling vary w dely across
countries, as do the productivity effects of nutrition and public
health. Thus, generalizations as to returns to education and health
for the African region as a whole are at a mninumprenature, if they
wll ever be warranted.

In sum neasurenent errors in the existing aggregate educational
and health data appear nore serious in African data than in any other
continent. Specification problens in thinking about using |evels or
changes, and how education and health are interrelated, what other
variables to include, and how nuch cross-country variation to allow
all add additional difficulty. Fortunately, analyses of the
rel ati onship between the quantity and quality of schooling and | abor
productivity are rapidly inproving in nany |owincone countries,
including several in Africa which | consider in the next three
sections. dven the current state of the macroeconomc growh nodels,
| believe that the mcroeconomc evidence offers nore revealing and

reliable insights about the returns to hunan capital in Africa.
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Private Returns to Dfferent D nensions of Himan Capital

Economsts of the stature of Kuznets (1966) and Fogel (1994)
have found it useful to study hunan capital as a multidi nensi onal
input to economc growh. Four factors mght be distinguished --
education, child nutrition (proxied by adult height), adult health-
nutrition (proxied by the ratio of weight-to-height-squared or what is
known as the Body Mass Index ), and labor mobility -- which can then
be used as independent variables in a regression analysis wth wages
as the dependent variable. (O course, such regressions are not
ironcl ad. These hunan capital factors may al so be val ued as a consuner
good as portrayed in the previous figures, not just for their capacity
as hunan capital to raise wages, so a regression wll understate their
full value. Mreover, individuals who acquire higher levels of human
capital nay also be innately nore able and productive workers, and
possi bly cone fromricher famlies that provide their offspring wth
greater economc opportunities, which could | ead regressions to
overstate the true productive effects of human capital on wages.
Indicators of nutrition and health status, such as height and Body
Mass I ndex, education, and nobility tend to all be positively
correlated wth each other across individuals. Qmnssion of any one or
nore of these auxiliary forns of hunman capital fromthe wage function
would then lead to an upward bias in the effect of those forns of
hunan capital that are included in the wage estinated function, such
as schooling. |[If the hunan capital inputs are thensel ves neasured

wth substantial error, as we expect in African survey data, this

14
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nmeasurenent error would tend to bias estinates of the hunan capital -
input effects on wages downward, or toward zero.

A large literature has concluded that the upward bi ases from
omtted variables and heterogeneity, such as due to ability and famly
status, are roughly offset by the dowward biases due to errors in
neasurenent, al though these enpirical issues need to be addressed in
each new environnent (Qiliches, 1977, Card, 1998). (e way to deal
wth these sources of bias in estinating the wage equation is to use
instrunental variables, ideally wth instrunents that proxy the | ocal
price of obtaining the human capital, |ike sone of the soci oeconom c
variables given in Fgures 1 and 2.

Wth these concerns out in the open, Table 1 presents
coefficient for these four hunan capital inputs in a wage function for
Qote d Ivoire and Ghana, based on data from Living Standard
Measurenent Surveys in the late 1980s which are designed to be
national ly representative (Schultz, 1996; Gosh and G ewie, 1998). The
regression analysis also controlled for 10 regions of birth, 8-10
ethnic groups, five age duimes, and the season in which the data was
collected (to capture seasonal cycles in agricultural wages). The
first, third, fifth, and seventh rows of the table present estinates
of how these four human capital factors affect wages for nen and wonen
in the two countries, based on ordinary |east squares regressions. The
estimates of all four hunan capital inputs tend to be positive and
statistically significant. Mreover, the coefficients on years of
education do decrease wth the inclusion of the other three hunan

capital input variables, but only nodestly (not reported here), often
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by less than one-tenth, which suggests that education is picking up a
different kind of productive variation than the other three factors
(Schul tz, 1995).

However, according to Hausman (1978) specification tests, in all
four gender/country sanples the four human capital input fail a test
that they are all (jointly) exogenous, which suggests that
instrunental variable estinates are useful. M approach here --
simlar to the Srauss (1986) approach described earlier -- is to use
the local relative prices of foods, the distance to |ocal schools and
medi cal facilities, the community infrastructure in health and
sanitation, and the education of the individual's parents, and whether
they worked in agriculture to predict the individual -1evel data for
each of the four hunan capital factors in the table col ums:
education, magration, height, and Body Mass Index. [|f individuals
reside in a different region fromtheir birth place, then the average
| ocal characteristics of that region of birth are assuned those that
are relevant to their childhood investnents in hunan capital anong
m gr ant s. Dfferent conbinations of these instrumental variables are
consi dered and they suggest that the instrunental variable wage
equation estinmates are reasonably robust, or pass overidentification
tests (Schultz, 1996). Then, the predicted |levels of individual years
of schooling, mgration, height, and Body Mass |Index taken fromthe
instrumental variable analysis are used as the independent variabl es
in a wage regression, wth the results for nen and wonen in the two
countries presented in rows two, four, six, and eight of Table 1.

The instrunental variable estimates are expected to be

16
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consi stent. However, the precision of the estinates decreases
(increases in standard errors contribute to snaller t-statistics).
Wen the ordinary |east squares and instrunental variable estinates
are conpared, it turns out to nmake little difference which estinates
are consulted for education and mgration, since the coefficients are
quite simlar under either procedure, whereas the wage effects of
health and nutrition are sensitive to the choi ce. The di scussion bel ow
wll refer to the instrunental variable estimates, unless explicitly
noted ot herw se.

The wage returns to education and nobility appear to be |arger
in Gote d'lvoire than in Giana, while the anthroponetric neasures of
child health and nutrition are associated wth larger increases in
wages in Ghana than in Gote d lvoire. The finding that wage effects
associated wth an average additional year of schooling are larger in
Qote d' lvoire than in Ghana is consistent with other studies (G ewne
1990; Schultz, 1993; M jverberg, 1993; Tansel, 1997). The underlying
reason nay be attributed to the greater supply of educated workers in
Ghana, or to the greater growth in the derived denand for educated
workers in (ote d Ivoire. The greater benefits to mgration in Qote
dlvoire may reflect greater cultural-political barriers to novenent
across tribal regions than in Giana, noreover, the hi gh-wage
opportunities in Gote d lvoire are concentrated in one region (
Abi dj an), which nakes gains for mgrants to the capital especially
| ar ge.

However, the association between wages and height is stronger in

Ghana than in Gote d Ivoire, suggesting nmal nutrition among children is
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nore often a binding constraint on adult height in Ghana. Indeed, 36
percent of the children under age 5 were nal nourished in Giana in
1990, whereas only 12 percent were in Gote d lvoire (Vrld Bank,
1991). In Ghana, nen age 20-29 report an average height of 1.70
neters(i.e. 5 ft. 7 in), or an increase of 2 centineters (0.8 in.)
over (Ghanai an nen age 50-65, whereas in (ote d' lvoire young nen in
these surveys have a height 1.71 neters versus 1.67 in the ol der ages,
inplying a significantly faster rate of growh in height occurred in
Qote d'lvoire than in Gana in these three decades. For wonen in
Ghana, the advance has al so been sl ower between the sane two age
groups than in Gote d' lvoire. These inprovenents in height are
consistent wth larger declines in child and adult nortality in Qote
dlvoire than in Ghana over recent decades (Benefo and Schultz, 1996),
and are of the sane order of magnitude per decade as those observed in
France from 1705 to 1995 (Fogel, 1994).

The fact that different types of hunan capital have different
returns in the two countries has several inplications. It neans that
hunan capital investnents priorities in these nei ghboring countries
mght reasonably differ. These findings also illustrate the need for
periodic evaluations of the actual returns to a variety of forns of
hunan capital, to assess their economc value in a particul ar econony
in a particular tine period. In the three decades before these
surveys were col lected, real Q\P per capita increased about 70 percent
in Ghana and 316 percent in (ote d Ivoire (Wrld Bank, 1991). Perhaps
wage returns to education have subsequently increased in Ghana as its

econony revived, and returns nay have conversely declined in Qote
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d lvoire as that econony during the 1990s was buffeted by currency
deval uations, retrenchment of the public sector, and structural

adjustnent. Only updated research can answer these questions.

Private Returns to Years of Education

Returns to years of education in different countries wll be
heavily influenced by the supply of workers with different amounts of
education, and the level of derived denand for such skills in the
econony. In turn, the supply of workers wth different |evels of
education wll be influenced by governnent policy choices, and the
denand for workers wth different skill levels will be influenced by
sectoral shifts in the econony, including those caused by i ncreased
openness to foreign trade. In many instances, increasing the relative
supply of educated workers at the national |evel has been associ ated
wth a narrowng of wage inequality wth devel opnent, as in Korea in
the 1980s and Brazil and ol onbia since the 1970s. Trade
| iberalization has been linked to the increasing returns to higher
education in sone |owincone countries in the 1980s and 1990s, such as
Chile and Mexico (Robbins, 1994). It seens likely that denmand for
skilled |abor can shift nore quickly than supply, because the
education of a generation takes years to conpl ete. As a consequence,
returns to mddl e and higher education levels can be for a tine driven
to high levels, especially in tines of rapid growth. This appears to
have occurred in Brazil in the 1960s, Korea in the early 1970s, and

Thailand, the Lhited Sates and a nunber of advanced economes in the
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1980s, to cite only a few exanples (Schultz, 1988). O course, any
changes in the return to skills that can't be explained by neasurabl e
shifts in supply and denand can always be attributed to the catch-al
cause of technical change (Topel, 1997).

In Africa, few countries have sufficient data over a long period
of tine on wage structures, educational returns, and supplies of
educat ed workers on which to analyze trends as to the returns to hunan
capital. However, the distinctive educational policies followed by
Kenya and Tanzania in east Africa provide one instructive exanpl e. The
two countries started fromabout the same educational |evel in the
1950s at independence. In both countries, prinary schools were
expanded, but in Kenya secondary schools also grew rapidly and private
secondary schools were allowed to expand to absorb the excess denmand
for education. School fees becane an inportant neans of financing the
expansi on in secondary schools in Kenya. In Tanzania, the state
concentrated on prinmary schools and restricted the gronth of secondary
schools, while allocating the scarce entrance places to the secondary
and higher levels of education by conpetitive exans w thout school
fees. Partly as a result of these policies, Kenya enjoyed nore rapid
economc growh (until recently), while the increased supply of
secondary school graduates in Kenya drove down the returns to
secondary school in conparison wth Tanzania and pronoted thereby
greater equality in the Kenyan wage structure (Knight and Sabot, 1981
1990) .

For Ghana and Gote d'lvoire, the two west African countries

examned earlier, Table 2 reports the percentage increase in wages per
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average year of schooling conpleted at each of three |evels of
schooling. As in Table 1, the first, third, fifth, and seventh rows
provide estinates based on an ordinary |east squares regression, where
the dependent variable is the log of hourly wages, and the expl anatory
vari abl es are nunber of years of school conpleted at each of the three
level s, along wth a neasure of experience, and several dumy
variables for different regions.

In carrying out such a regression, however, an unconiortable
fact energes: a relatively small proportion of those surveyed work for
hourly wages. Just 4 percent of the wonen in Gote d lvoire and 7
percent of the wonen in Ghana work for wages; of course, rmany wonen in
these countries are not in the are in the labor force at all. But even
of the nen, just 19 percent work for hourly wages in (ote d Ivoire and
26 percent of the nen in Ghana. The great majority of nen in these two
countries work on their own account, often as self-enpl oyed farners.
However, conparing wage-earners to the self-enployed it problenatic,
both since errors in reporting self-enpl oynent incone and hours worked
are probably greater, and because sel f-enpl oynent incone includes
realized returns to business capital and risk (Mjverberg, 1991). A
concern arises that estimates based only on wage-earners -- a distinct
mnority of the population -- mght not accurately reflect the
productive payoff to the average person attendi ng school

(ne statistical approach to this problemis to build a nodel of
the decision to engage in wage |abor vs. nonwage work or leisure. In
particular, the probability of participation as a wage worker is

assuned to be affected by ownership of land or financial and business
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assets. The critical assunption that permts the estimation of this
nodel is that observed househol d assets raise the reservation wage of
the worker in nonwage work or leisure, but do not affect narket wage
offers. Qven these restrictions and the nornality of the error in
the nodel determining who is a wage earner, we can then estimate wth
naxi num | i kel i hood nethods a joint nodel of both participation as a
wage worker, and conditional on that choice, the dependence of wages
on education.® The results of these two nethods are not fundanentally
different in Table 2, which gives one sone confidence as to the
robust ness of the estinate.

In Gote d' lvoire and Ghana, returns to education for nen and
wonen are of roughly the sane nagnitude, with the exception of
secondary education in Ghana, where returns to wonen are nearly doubl e
those of nmen. In west Africa -- as well as east and central Africa --
worren recei ved substantially | ess education than nen in the past.
Twenty years ago, wonen mght have obtai ned hal f the nunber of years
of education as nen. The gender gap is wder in Gote d lvoire than in
Ghana, but is closing rapidly in both countries. However, the
di fferences between the education of nen and wonen are nuch snal |l er,
and sonetines even reversed, in portions of southern Africa. It is
not abl e that the education gender gap in Africa is closing nore
rapidly than it is in south and west Asia (Schultz, 1993; Sender, this
issue). (ne explanation for the rapid catching up of African wonen in
terns of schooling is that they work extensively outside of their
famly, and returns to wonen's schooling in agriculture and tradi ng

occupations are substantial. In conparison, in south and west Asia
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wonen are less frequently participating in the labor force outside of
their famly, particularly in the rural sector (King and HII, 1993;
Schul tz, 1993).

Returns to prinary schooling in Ghana are not significantly
different fromzero, but returns are 8 and 14 percent for nen and
wonen at the secondary level, and 12 and 10 percent for higher
education, respectively. In (ote dlvoire, returns to education start
at 8 and 11 percent for wonen and nen at the prinary |level, and then
rise to about 20 percent for both sexes at both the secondary and
hi gher education levels. These findings inply that there is little
scarcity of prinary educated workers in Ghana to justify famlies
sending their children to prinmary schools, except to gain the option
of their continuing into secondary and hi gher education where the
returns are nore conpetitive.

The deci sions of individual s concerning mgration and what type
of economc activity to pursue wll depend in part on their
educational attainment, and conversely, returns to education are
partially realized through flexible labor narkets that facilitate
geographi ¢ and sectoral reallocations of labor (Schultz, 1988). The
returns to education are often observed to be sonewhat |arger anong
wage earners than estinated for the self-enpl oyed, and larger in urban
than in rural wage |abor markets, which explains why better educated
workers are nore likely to mgrate, particularly fromrural to urban
| abor nmarkets (Schultz, 1988). In (ote d' lvoire, Mjverberg (1993)
anal yzed the range of enpl oynent opportunities faced by an educated

wor ker, including whether to mgrate to the urban sector, and whet her
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to work as self-enployed or in wage enploynent. He is able to
deconpose the returns to education for nen and for wonen into that
portion that accrues due to each of these reall ocations.

Another intersectoral allocation of |abor occurs between the
private and public sectors. In Qiinea, Qick and Sahn (1997) concl ude
that public sector jobs provide a larger wage prema for educated
workers, particularly for wonen. |In (ote d Ivoire, however, Van der
Gaag and M jverberg (1988) also report substantial wage differentials
between public and private sector wages, but after they control for
education and other worker characteristics in a framework that
corrects for the self-selection of the worker into the sector where
they are nost productive, the public-private wage gap is elimnated.

If the goal is to deconpose that total gain from education or
another formof hurman capital into that which arises frommgration
and fromgaining access to particular sectors of enploynent, then a
nore conpl ete structural nodel of the sectoral allocation of labor is
required. But estimates of this structural deconposition depend
critically on assunptions about how to specify the problem Mreover,
estimating a "reduced formi that does not attenpt to separate choice
of job and mgration, as in the ordinary |east squares estinates of
Tabl e 2, can nonethel ess provide a useful estimate of the total
returns to hunan resources such as education, health, and nutrition.

It is therefore quite reasonabl e for policy-nakers seeking gui dance on
hunman resource priorities to rely initially on the "reduced formi wage
effects of schooling, health, and nutrition that are not conditioned

on wor ker choices regarding where to work.
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Exogenous Supply of Education in South Africa

The quantity of hunman capital supplied reacts to shifts in
denand; for exanple, a shift toward greater demand for skilled | abor
encour ages hi gher school enrollnent. Thus, if one w shes to estinate
only how the relative supply of skilled |abor affects relative wages
(or returns to education), one nust either nake appropriate
econonetric adjustnents, or search for a situation in which supply of
education was varied independently of denmand. This was the case wth
apartheid in South Africa, where the governnent rationed access to the
public school systemfor political purposes, relatively independently
of labor narket dermands, providing nany tines the educational
resources per white youth as per black youth, wth internediate |evels
of support given the "colored” (or mxed race) and Asian groups.

A South African Living Sandard Measurenent Survey was col | ected
in 1993, shortly before the black najority governnent was established
in 1994. The private wage return to a year of prinary, secondary, and
hi gher education for nen and for wonmen can be estinated separately for
the four main racial groups: black (75 percent of the |abor force
aged popul ation), white (14 percent) mxed race or colored (8
percent), and Asian (3 percent). Because the public expenditures per
student were nany tines larger for white schools than African school s,
it mght be expected that conparing the returns to an additional year
of education would favor whites, because of the higher quality of the
education they were receiving (Mll, 1992). Instead, returns are

hi gher at each level of education for blacks than whites (Mwbu and
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Schultz, 1995). The returns to a year of education can be cal cul ated
in the famliar regression franework, where the dependent variable is
the log of wages, and the explanatory variables are years conpl eted of
three level s of schooling, stratified by gender, the four races, and
three different age groups to look at changes that nmay have occurred
over tine.” Returns to an additional year of prinary education are 6.2
and 8.4 percent for African wonen and nen of all ages, whereas they
are -3.4 and -1.2 for whites, respectively; at the secondary school
level, returns to an additional year of education, are 25 and 16
percent for black wormen and nen, whereas they are 5.2 and 8.4 percent
for whites; and at the higher education level, the returns for bl ack
worren and nen are 40 percent and 29 percent per year of additional
schooling, in contrast wth the 13.9 and 15.1 returns recei ved by
white wonen and nen, respectively.

The horizontal axis of Figure 3 plots the relative supply of
each of the education-race-sex-groups, where the supply of education
is the proportion of the group that has received at |east that |evel
of education, specifically the average of those who began and
conpl eted each | evel of schooling. For exanple, 42 percent of the
white nal es age 30 to 44 recei ved hi gher education, whereas only 4
percent of the African nales in this age group received hi gher
education. For white woren the fraction wth higher education is 28
percent, whereas for African wonen it is 7 percent. The Asian and
col ored groups have internedi ate | evel s of schooling, and their rates
of return are between those of the whites and Africans (Mwbu and

Schultz, 1995). The vertical axis of the figure plots the returns to

26



T. Paul Schultz
an additional year of education for each group.

The downward-sloping solid line represents a wei ghted regression
of the returns against relative supplies for the 71 defined groups
(the survey included no mxed race wonen wage earners age 44 to 65),
where the weight for each observations is the inverse of the standard
error of the return estimate for that cell in the sanple. The
regression line has a slope of -.32.® The econonic argunent for
South Africa to provide greater educational opportunities to nonwhites
is clear. According to the regression, if the proportion of black nen
who recei ved hi gher education could be increased fromthe current 4
percent in the age group 16-29 to 8 percent (w thout changing the
qgual ity of that education), their returns woul d decline only from31.7
to 30.4 percent. Expansion of secondary and hi gher education for
bl acks in South Africa has the attraction of both increasing | abor
i ncones and growt h, while al so reducing the overall racial inequality
of inconme by investing in the less affluent racial groups. As racial
barriers dimnish in education and in the | abor narket, it seens
likely that inequality of earnings anong bl acks in South Africa wll
rise, but the inequality between bl acks and whites as groups wl |

nar r ow.

The Trade-of f Between Quantity and Quality of Education

In principle, inprovenents in both quantity and quality can be
used to inprove educational performance. But there are relatively few

anal yses of how quality inprovenents in education have paid off. As
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one exanple, the effects of teacher-pupil ratios in South Africa are
examned by Case and Deaton (1996) as a neasure of |ocal school
quality. They find that the teacher-pupil ratio is an inportant
determnant of enrollnents, years of schooling conpleted for the
student's age (a proxy for school starting age), and test scores, even
after controlling for parent education and incones. They also note
that expenditures in the student's househol d on education are greater
in coomunities wth a higher teacher-pupil ratio. They interpret this
pattern to suggest that |ocal school quality encourages a greater
private allocation of resources to the educational process in the
hone.

Quality inprovenents in education al so have potenti al
distributional inplications. Inprovenents in quality may benefit
particul ar groups. Quantitative extensions in basic schooling tend to
favor the poor and rural segnents in the popul ation who are generally
the last to be drawn into the educational system However, the
distribution of qualitative inprovenents in the educational system
and may favor the politically nore powerful and well-off segnents of
the popul ation. Indeed, public support of higher education in Africa
is primarily a transfer to the children of the upper class and the
rich, who can secure entry for their children by sending themto good
urban preparatory school s (Psacharopoul os and Wodhal I, 1985).

Kenya offers sone evidence of the pattern that inprovenents in
quantity of education favor the poor while inprovenents in quality
favor the rich. Expansions in school facilities in Kenya in 1994 had

the effect of increasing the enrollnent of children in the poorest
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quintiles of the famly distribution of incone, but not surprisingly,
had no inpact on the enrollnents of children in the top quintile, who
tend to already be attending prinmary school (Deolalikar, 1997). n
the other hand, inprovenents in teacher-pupil ratios, which can serve
as a proxy for increased quality of schooling, had the reverse effect
of increasing enrollment rates of children in the top quintile and
actually reducing the enrollnent of children in the bottom quintiles.

But the evidence on the quality/quantity nexus between rich and
poor is not wthout anbiguity. In Tanzania, Mason and Khandker (1997)
do not find that a shortage of prinmary school facilities in the region
or a longer distance to the local school is an inportant deterrent to
early enrollnent in prinmary schools; instead, they find that the
parental incone and education factors discussed earlier are the key
determnants. In Gote d Ivoire and Ghana, on the other hand, Tanse
(1997) finds that the distance to |ocal schools has a substantia
effect on enrollnents and attai nnent, even after controlling for
parental education and incone

Many of the difficulties wth evaluating quality inprovenents in
education are docunented by Krener et al. (1997) in assessing the
consequences when a randomy sel ected group of Kenyan school s were
provided wth a set of inprovenents, including added textbooks and
free uniforns. The early evidence fromthis social experinent
suggests that schools receiving the added quality increased their
enrol Il nents significantly, nostly by attracting enrol I nents from
nei ghboring school s, not by attracting new students into schools. As a

result, class size increased sharply. Average test scores of the
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students at the higher "quality" school s consequently declined
slightly. However, the drop in test scores was |ess than woul d have
been expected on the basis of the inverse relationship between class
size and test performance, so perhaps the "quality" school s increased
their efficiency. Qonversely, perhaps the schools that |ost students
nay have lost their better and nore-notivated students, or nmay have
decreased their efficiency. If the experinental schools maintain their
larger enrollnents for a few years, local teachers wll surely seek
the assignnent of nore teachers to their school, who wll be paid for
by the Kenyan Mnistry of Education. It isn't obvious what |essons to
draw froma mxed experience like this one. Mre such social
experinents in local education and health prograns are likely to repay
their expense in inproved policy strategies in Africa and el sewhere.

Thus, while studies in Africa have suggested that inprovenents
in school quality, proxied by snaller classes, can increase
enrol I nents, these studies have limtations. Investigating quality
changes is difficult, because neasuring all the dinensions of quality
is conplicated, and because these dinensions often covary wth other
factors in the political econony of education. (bserved variation in
the local quality of schooling is itself often a response to |ocal
parent denmand for quality, which inplies nore parental involvenent in
education. If the quality of schooling is varied wthout changing the
private cost of schooling, then this inprovenent in quality wll tend
to increase the quantity of education denanded, which in turn wll
either dilute the quality or naking it necessary to inpose a quota. Ve

need to build a nore fully articul ated nodel of househol d denand for
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school ing that incorporates the various dinensions of quality of
education, quantity, and related variables |ike parental engagenent in

a way that clarifies the tradeoffs.

Goncl udi ng (bser vat i ons

Mbst policy research on hunan capital in Africa has focused on
education, as has the discussion here. It seens reasonably clear that
social and private investnents in basic prinmary and secondary
school i ng have conpetitive returns in nany African settings. But each
country and each |evel of schooling requires separate appraisal.
Moreover, there is some reason to believe that on grounds of
efficiency and distribution, Africa overenphasi zes hi gher educati on.
The estimates on returns to higher education given in this paper focus
on private returns to schooling, not social costs. In post-secondary
school ing, public expenditures per student are nmany tines those at the
prinary or secondary level, and thus the social returns to higher
education nay be substantially |lower than the private wage returns
reported here (Psacharopoul os and VWodhal I, 1985). n distributional
grounds, public expenditures on higher education benefit today nainly
the upper incone classes in Africa. Changing to neans-tested aid for
hi gher education in Africa woul d
reduce costs, while a growng reliance on tuition would begin to
provide universities wth nore fiscal autonony fromthe governnent and
stronger incentives to offer prograns for which private denands of

student are strongest.
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The basic infornmation and anal ytical nethodol ogies required to
eval uate the productive returns to investnents in public health are
only beginning to be assenbled. There are strong indications that
health limtations are a costly burden on the productive potential of
adults in Africa (Shultz and Tansel, 1997); indeed, if one were to
single out the hunan capital constraint that has slowed devel opnent in
Africa in recent decades, it would appear to be the | ow | evel s of
health. As an historical parallel, a third or nore of the gains in
| abor productivity achieved in the last 200 years in western Europe
are linked to inprovenents in health, nutrition, and resulting gains
in adult height (Fogel, 1994). Scattered surveys indicate that
advances in nutrition are reflected in gains in adult height in
Africa, as they were in the previous period in Europe, and indeed life
expectancy has risen nore rapidly in Africa until 1990, than it has in
earlier periods in devel oped countries. But this region remains a
laggard in the indicators of health and nortality.

It seens highly likely that certain intervention strategies
could deliver cost-effective gains for Africa. Gven the conpetitive
private wage returns to schooling, the economc case for additional
investments in basic prinary and secondary education is unanbi guous.
The case for such education is further strengthened by the social
externality associated with fenmal e schooling and child heal th gains
and reductions in fertility (Schultz, 1993). The bal ance of benefits
over costs for public health prograns focused on child nutrition,
child survival, and adult norbidity in Africa appears promsing, but

the evidence of cost-effective prograns is scant and the specific
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program designs require further study.

The role of geographic nobility of labor in Africa deserves nore
systematic consideration than it has received. There nmay be |arge
payoffs to interregional mgration, but there are al so distributional
consequences. Powerful urban mddl e class groups often oppose neasures
to facilitate rural-urban mgration, for mgration inposes social
costs of congestion on urban residents and increases the cost of
public services in already crowded netropolitan areas. This was al so
the predomnant position of elites in Latin Arerica in the 1960s when
rural -urban magration reached a peak. Wth the nany | ocal |anguages
and cultures across Africa, reducing the barriers to the novenent of
people wthin and across countries nust represent as nuch a political
as an economc conmtnent (Easterly, 1995). The cultural heterogeneity
of Africa nay explain in part why nass education, which forges a
common neans of cormuni cation and conpetition in the |labor narket, is
associated wth such large percentage gains in |abor productivity.

Yet even when schooling and health are held constant, wage gai ns
associated wth mgration are substantial for both sexes (as shown in
Table 1). What renains largely unexplored is how public policies
mght both increase mgration and assure that the gains that accrue to
the society fromlabor nobility are equitably distributed.

Qeating the informati on base required to allocate public
resources anong hunan capital resource devel opnent prograns in Africa
is a daunting task that begins wth the collection of representative
househol d surveys. Describing the policy environnent and soci oeconom c

resources of famlies that |ead themto denand hunan resources for
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their nenbers is the first step. The second step is to neasure how
t hese hunan resources increase the productive capacity of those famly
nenbers over their adult lives. A third step required is to know how
much policies cost to nodify the environment of the famly to foster
the desired change in human resource investrments. A final step is to
wei gh the distributional consequences of returns or benefits anong
famlies. Oy when we conbi ne an understandi ng of who denands hunan
capital, how nuch it affects the productivity of workers, what it
costs in terns of social subsidies, and who benefits, can we begin to

set hunman resource priorities for Africa on a firm foundation.
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1. For details of the calculations behind Table 2, see Schultz
(1993). For further discussion of the Living Standards

Measur ement Survey on which these estimtes are based, and a
conpl ete reporting of parallel maxi mumlikelihood estimations
with the inclusion of adult health disability variables, see
Schultz and Tansel (1997) and G osh and d ewe (1998).

2. Findings in this regression franework can al so be used to
approxi mate the elasticity of substitution by enpl oyers between
di fferent groups of workers. The coefficient on the relative
supply variable in a regression explaining the relative wage

bet ween two groups of |abor can be interpreted as the inverse of
the elasticity of substitution between the two groups of |abor in
t he econony (Topel, 1997). But to estimate the elasticity of
substitution fromsuch a regression, it nust be assuned that the
supply variation is exogenous to other factors that m ght affect
the relative demands for these |abor groups. It is also conmonly
assuned that the aggregate production function is subject to
constant returns, and that there are no other factors of
production that m ght have different degrees of substitution or
conpl enentarity with the two | abor groups, such as physica
capital, natural resources and |and, or other fornms of |abor.

3. The slope of the regression is robust to various alterations.
For exanple, the coefficient remains |argely unchanged if the
intercept is allowed to shift between school |evels. The high
wage returns to African schooling are not significantly affected
when potential selection bias due to analyzing only the wage-
earning sanple is corrected as in Table 2. Nor do quantile
regressions confirmany tendency for returns to higher education
to decrease anong Africans with bel ow average wage residuals
(Mrvabu and Schultz, 1996).



