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Abstract
Women and men often receive the same percentage increase in their wage rates with advancesin
schooling. Because these returns decline with more schooling, the margina returnsfor women will tend to
exceed those for men, especidly in countries where women are much less educated. The hedlth and
schooling of children are more closdly rdated to their mother’ s education than father’s. More educated
women work more hours in the market labor force, broadening the tax base and thereby potentially
reducing tax digtortions. Thesethree conditions, it isargued, justify the disproportionate dlocation of public

expenditures toward women’ s education.
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1 INTRODUCTION

Evidence from a growing number of countries in al regions of the world demonstrates that
increasing invesmentsin women's human capital, especidly education, should be a priority for countries
seeking to increase both economic growth and human welfare. The case for directing educationa
investment to women is stronger, the grester the initia digparity in investments between women and men.
Although gender equity isone possible reason for supporting areallocation of public educationa resources
to favor femaes, the arguments advanced inthis paper are based only on economicetficiency—or, in other
words, maximizing socid output -- which can aso justify governments investing more in women than in
men.

Enrollment in school represents the largest component of the investment in human capital in mogt
societies, and arguably the component over which public policy has the most immediate control through
itsadminigration of public schoolsand regulatory capacity. This paper summarizesthe mounting empirica
evidence from around the world that the socid returnsto the years of schooling of femalesare greater than
the return to maes. The evidence comes primarily from representative household surveys and censuses.
Given the diversity of cultures, differences in production techniques employed at different stages of
economic development, different resources available to complement the labors of men and women, and
marked differencesin skill specidizationsthat women and men pursuein different parts of the world, there
will inevitably be some exceptionsto these predominant patternsand empirica regularities(Boserup, 1970;
King and Hill, 1993; Schultz, 1995b; Behrman, 1997). But there are few instances in internationa
quantitative socia science research where the gpplication of common statistical methods hasyielded more

consgent findingsthan in theareaof gender returnsto schooling. Therefore, most of my conclusionsseem



warranted for mogt settingsin the world, with, of course, differencesin degree. Thisevidence may
explanwhy regionsof theworld which have achieved the most economic and socid progressover the past
severa decades arethose -- among other things-- that have most successfully promoted equa educational
achievementsfor men and women. East Asa, Southeast ASa, and Latin Americaare examples of regions
inwhich significant progress hasbeen made. Conversdly, regionsthat havelagged behind in their growth --
notably South and West Asa, the Middle East and North Africa, and Sub-Saharan Africa-- havelagged
bedly in their rdaive investments in women's schooling, thus limiting women's contributions to economic
and social progress.

Although generd concdlusions about the impacts of socia investments in men versus women are
consgtent and reliable in most parts of the world, economic, socid, and political conditions do vary in
particular countriesand sub-populations. Therefore, strategiesfor responding and designing efficient socid
policies to redistribute education by gender must be developed through research in particular settings.
Coordinated and focused country-specific programs of research are needed to evauate policy options
within theingtitutiondl and culturd congraints of each country. Whilethis paper reviewsthe reasoning and
researchbehind the policy initiative proposed here-- laying out their qudifications, limitations, and satistical
assumptions -- much new gpplied research will be needed to chart the most promising policy options.
Section 2 examines the evidence of the private wage returns to schooling for women and men, and the
generd problems of assessing the productivity of male and femae workers with different amounts of
education. Section 3 consders socid externdities or benefits from schooling that are not captured by the
private individua or family, and asks how these differ for male and female schooling. Section 4 explores

briefly some of the public finance implications of redlocating human capitd from men to women. Section



5 reviews some of the ingtitutiona options which could accomplish this reallocation of resources, and
section 6 concludes,
2. PRIVATE WAGE RETURNSTO SCHOOLING OF WOMEN AND MEN

The gap between men's and women's years of completed schooling is a rough but informative
indicator of the gender differencein many forms of human capitd.! Theliterature on human capita returns
was firg built on evidence of wage differences among males in the US 1940 Census cross-tabulated by
their schooling and age (Becker, 1964). This firs step of empiricaly implementing the calculation of a
lifetime private rate of return to schooling avoided the ambiguities posed by women and the problems of
inferring labor productivity for persons outs de of thewage labor force. In most of the poorest populations
of the world women rarely work for awage. Thus, the foremost problem in congtructing a satisfactory
measure of the productivity of women with different amounts of schooling isto be able to explain which
womendecidetowork outside of their family for awage (Heckman, 1980). Only with such an explanation
in hand, isit then possible to correct estimates of the wage function (which implies a return on schooling)
for the potentid sample-saection bias due to the researcher only having data on the productivity of wage
earners.

Fortunately, the movement of womeninto thelabor force over thelast fifty years has been the most
ggnificant development in labor economics of high-income countries. 1t has therefore been subjected to
much andlyss. The three variables emphasized in modds of the determinants of female labor force
participationare (1) thewoman'sown market wage opportunities (often proxied by her schooling and age),
(2) her sources of nonearned income that reduce her dependence on her own market earnings and thus her

market |abor supply, and (3) thewage opportunities of her husband or extended family. Sincethewoman's



own wage is only observed if she works for a wage, it is the censored variable we want to correct for
sample sdection bias. Also, many women do not have a husband or do not reside with other working
family members, dthough they may have access to afamily support network. These family composition
variables, dong with her fertility, should be trested as jointly determined with her dlocation of time over
her lifetime, and thus they are not drictly independent of her labor supply, and cannot serve as an
exogenous basisfor predicting whether she participatesin thelabor force. In other words, if she hasmore
children in the home, she tends to have paid a price in terms of her experience and productivity in the
market labor force, and sheis aso lesslikely to participate in market work, other thingsbeing equa. But
unlessfertility is due to random arrivas of twins, for example, it cannot be used toinfer the causd "effect”
of fertility or the presence of ayoung child on her time dlocation. That leaves variables representing the
woman's claims on nonearned income, inherited assets, dowries, or socid capital asthe most likely source
of information to predict her probability of working in awage job. Thisempirical gpproach to identifying
a sample selection mode for women wage earners assumes that these nonearned income claims of the
woman do not affect the wage rate she could expect to receive in the market labor force. The greater her
nonearned income resources, the less likely she is to be in the wage labor force (Smith, 1980; Schultz,
1995a). Although thisnonearned income variable may be difficult to assessin some settings and represents
asmdl fraction of a person's lifetime wedlth, it provides, in many studies, a sgnificant predictor for which
women (and men) participate in the wage labor force, and dlows one to implement agatistical technique
for deding with the potentia sample-sdlection biasencountered in andyzing wagefunctionsfor women (and

men) (Heckman, 1980).



The wage determining function of women is specified in the same form as proposed by Mincer
(1974) for men, except that in the case of women the variable representing years of post-schooling
experience does not approximate with the same precison as for men the accumulation of labor market
experiencethat isexpected to affect current productivity in wage employment. Thisisbecausewomen may
be less permanently attached to the [abor force than men and spend more of these years after schooling
ends engaged in home production and child care activities which may not increase proportionately their
productivity in the wage labor force. Differences in the parameters of the wage function for women and
for men should, therefore, be approached with caution, and not presumed to reflect labor market
discrimination, for they may be measuring different things (e.g., Birdsdl and Sabot, 1993). Inthiscase a
hand, the postschooling experience variable measures the underlying concept of wage earning skills with
grester measurement error for women than for men, imparting a downward hias to its coefficient in
women's compared to men's wage function estimates.?

For representative samples, the logarithm of the hourly wage rates has been andyzed in many
countries in association with the schooling and postschooling experience of wage earners. An empirical
description of wage structures in countries in dl regions of the world has emerged from which severd
generdizations can be drawn. When the log wage is regressed on years of schooling, the estimated
coeffident on schooling indicates the percentage change in wages received for attending an additiond year
of school. This schooling coefficient has the additiond interpretation of a private internd rate of return on
the family's investment in that individua's schooling, if the opportunity cost of thetime of the student while
sheisattending school for that extrayear approximatesthe private family cost of going to school, and other

amplifying assumptions are maintained (Mincer, 1974). This proportionate increase in wages associated



with an additiona year of schooling tends to be about the same magnitude for women and men, whether
or not one performsthe justified correction for sample-sel ection bias discussed in the previous paragraph.
If there is a systematic difference between these estimates of the private return on schooling for men and
women, it tendsto favor women more often than men, particularly in populaionswherewomen haveinthe
past received subgtantialy lesseducation than men (King and Hill, 1993; Schultz, 1988, 1995g; Duraisamy,
2000). Even when private internd rates of return to schooling are higher for women than for men, the
overdl leve of wages tend to be lower for women than men. In other words, the absol ute magnitude of
both the opportunity cost of not working to attend school, and the wage gains associated with completing
an added year of school tend to be smaller for women than men, but the ratio of the wage gain to the
opportunity cost of schoaling is roughly smilar for men and women at each specificlevd of schooling, eg.
primary, secondary, university.

There has been a long debate on how to get beneath this partial correlation between years of
schooling and log wages to disentangle the true causa effect that should inform public policy and would
represent the labor productivity effect that society could expect when it increases the schooling of
representative members of the population (Griliches, 1977). The most widespread worry is that other
factorsaffecting labor productivity are omitted from the anays swhen estimating the effect of human capita
on wage rates, and these omitted factors may themsalves be correlated with the observed measure of
humancapitd, i.e. yearsof schooling. The most frequently mentioned omitted variableisthe " ability” of the
individua which is expected to raise productivity and to be postively related to schooling. Theomission
of ability from the wage function leads in this case to an upward bias in the estimates of the return to

schooling. Ananaogous argument ismade that family wea th may permit richer parentsto borrow at lower



interest rates to invest inthelr children's schooling, and thus poorer familiesface acongraint onther credit
which leads them to invest less in their children's schooling than the rich (Becker, 1967; Jacoby, 1994,
NaRanong, 1998). Family wedlth could dso merely increase the demand for children's human capita for
consumption purposes, and this plausible hypothesis would a so encourage the same tendency for reative
"over investment” by richer families in the schooling of ther children compared to those of the poor. It is
less clear than in the case of omitted "ability,” what the direction of the biasintroduced by the omission of
parental wedlth. If imperfect labor marketsalow wedthy familiesto obtain for their children jobsfor which
they are paid wages in excess of their margind product, this omission of family wedth might bias upward
estimates of the wage returnsto schooling, or conversdly, the over-investment” of wedthy familiesinless
promising students could introduce a downward bias.

This commonplace tatistica problem of omitted-variable bias is compounded by an errors-in-
messurement bias that arises if the human capital stock variable, i.e. education, is itself not reported
accurately or measured precisdly. Griliches (1977), among others, has illustrated how efforts to "control
for" omitted-variable bias which might be expected to otherwise overstate the wage returns to human
capitd will dso augment the errors-in-measurement bias that attenuates the estimates of the wagereturns
to the poorly measured human capitd input. The net effect of these generdly offsetting sources of biasis
not obvious on a priori grounds. A proposed solution to this dilemma in econometrics is to specify a
auitable instrumental variable that is corrdlated with schooling, but is not likely to be related to the
worrisome omitted variables® For example, alocality-specific price for an input to produce the form of
human capital, such asamonetary price of school tuition or time price of attendanceis often gpproximated

by the distance of the child's resdence from the closest schoal. It would be desirableif thisloca price or



program variation across the sample that is used to predict schooling was closely reated to the policy
ingrument that society would be inclined to manipulate to change the demand for schooling. In other
words, if the wage returnsto schooling exceeded or fell short of some equilibrium return, the naturd policy
variable would be to build (or cdlose) more neighborhood schools? Itisaso criticd that thislocdity "price
of schooling” not be correlated with omitted determinants of the demand for schooling. In contemporary
program evaluation studies, estimates of the returns to schooling may be based on variation in school
attainment associated with an otherwise random policy variable should gpproximate the school returnsfor
those segments of the population who are most likely to be influenced in their school decison by the
program changes. Using this source of policy variation asthe insrumentd variable alows the researcher
to interpret the estimated return as not the average returnsfor an entire population but the margind returns
for those treated and most likely to respond to the treetment by changing their schooling decisions.

A series of sudies of returns to education in the United States using this insrumentd variable
methodology has yieded estimates which are smilar to those obtained by ordinary regression (least
sguares), or sometimes as much as 10 to 20 percent higher. One might conclude that both sources of
parameter bias are relaively unimportant or they happened to cance each other in standard atistica fits
of wages to schooling. Another possibility isthat school returns differ at the margin for various segments
of the population, and this heterogeneity in wage response to the trestment provided by schooling accounts
for why different instrumenta variables imply different estimates of returns, in other words the different
ingruments affect the schooling of different groups whose returns actualy differ from the average (Card,
1999). There are fewer investigations in low-income countries usng instrumenta variables to predict

schooling levels and wage functions for women and men. Pardld investigations of World Bank Living



Standard Measurement Surveys from Ghana and Cote d'lvoire from the end of the 1980s, for example,
did not find the indrumenta variable estimates of schooling returns were sgnificantly different from those
reported by standard regressions (ordinary least squares), whereas wage returns to hedth, proxied by
height and weight-to-helght-squared, tended to increase substantidly when estimated by instrumental
variables, suggesting that heterogeneity and measurement error are more serious sources of biasinthe case
of hedlth than they are for schooling (Schultz, 1995b).

These problems of estimation bias are potentidly as serious for the study of mae or femade wage
returns to schooling, and few indications have yet emerged that they operate to a different degree for men
and women. Asnoted earlier, there is some suggestive evidence that correcting for sample-selection bias
does increase schooling returns for women more thanit does for men, but further research will be needed
to confirm the generdity of thisempirical regularity (Schultz, 1995a).

In conclusion to this section, it should be noted that there is an dternative to etimating wage
functions for men and women and comparing their returns to schooling. 1t involves estimating production
functions or cost functions, and derive from these estimatesthe margind products of male and femaelabor
inputswith moreand lessschooling. | do not know of production functionsthat have sought to extract both
the margind product of male and femde labor, where |abor inputs are disaggregated by levels of schoal
attainment. 1t has proven difficult to disaggregate labor by gender when estimating production functions,
perhaps because the labor input alocations are in fact endogenous, and likely to be related to unobserved
endowments of theworkersor other omitted production input variables (e.g. Huffman, 1976; Quisumbing,
1996; Schultz, 1998; Fafchamps and Quisumbing, 1999). To perform the further disaggregation of labor

inputs by gender, age, and by schooling, may not yield precisdy defined production function estimates, and
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thus is not yet asource of insght into male and fema e returns on schooling which are comparable to those
widdy derived from wage functions.

From the earliest investigations of the market returns to schooling it was taken on faith thet rates
of return to additiond years of schooling would have a tendency to decline a more advanced levels of
schooling. Individuals were assumed to first acquire the schooling skills that were most highly rewarded
in the labor market, and continue to invest in more skills until returns fal to the cost of borrowing further
capita (Becker, 1964; 1981). Psacharopoulos and Woodhall (1985) note that the highest returns to
schooling in the low income world occur &t the primary school level, where most of theworld’ s population
resde, and that returns tend to decline at secondary and higher educationd leves, particularly when socid
returns include public school expenditures. Thisgenerd pattern of diminishing returnsto schooling judtifies
expanding first basic education in low-income countries, before making large investments in more costly
higher education.* If women tend to be concentrated at lower levels of education than men, and thereturns
are generdly higher a theselower levelsof schooling, then closing the gender gep inyears of schooling will
purchase higher returnsthan raisng the overal distribution of schooling thet leaves the existing differentials
between men and women unchanged.®
3. EXTERNALITIESOF WOMEN'SAND MEN'SSCHOOLING

A standard reason to expend public resources on an activity isthet theindividuas who determine
how much of that activity to demand (produce) do not take into account some socid benefits and costs
associated with the activity, because they do not privately capture them or pay for them, respectively.
Socid benefits and cogts of schooling that are not borne privatey by students or their families have been

discussed intheinitid conceptualizations of human capital by Schultz (1961) and Becker (1964). But they
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have not often been quantified so as to inform calculations of the socid returnsto schooling. Studieshave
generdly quantified only the public costs of education. Factoring these additiona codsts into the private
wage return calculation, of course, reducesthe calculated socid returnsto schooling, most dramaticaly for
tertiary levels of schooling, where the public costs tend to be many times larger than the public costs of
primary or even secondary schooling per year per student (Psacharopoulos and Woodhall, 1985). But
discussions of socid benefits of education remain abstract (e.g. they enhance the operation of democracy)
and not monetized in aform that they can beincorporated into the economic calculations of socid returns.
At the macro economic level, schooling has been the most powerful "nontraditiond™ input discovered to
explan the puzzle of modern economic growth (Denison, 1962; Schultz, 1961; Kuznets, 1966; Jorgenson,
1995). Some cross-country regressions explaining aggregate growth with economic inputs and ingtitutions
do not dways find the anticipated partid correlation with measured changes in schooling (e.g., Benhabib
and Spiegd, 1994). But Krueger and Lindahl (1998) have argued that aggregate measures of adult
schooling are dominated by long run trends, and short run changes over timein these measuresare mostly
measurement error, and not surprisingly, uncorrelated with growth rates.

Although there are few widely accepted empirical estimates of the macro economic externdities
of schooling oneconomic growth, there is microeconomic evidence of intergenerationd externditiesin the
production of human capitd.® The most salient examples are a number of home production processes
coordinated by the family that are affected by the schooling of its members, and for which society often
assgnsaspecid vaue, or asocid vauein excess of the private benefitswhich individuasin thesefamilies
capture. Mogt of these exceptions rdate to the formation of human capita in children, or investmentsin

the productivity of future generations. Itisnot obviousthat societiesshould dwaysbeinclined to encourage
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invementsin future generations, for to sacrifice current consumption for future generations, whoseincome
might be greater than those currently living, is not necessarily desirable. But most societies appear to view
such human capita invesments in children as an activity it is willing to subsdize.  Consequently, if the
schooling of parents contributes to their children attaining more educeation, the parent schooling adso
warrants asubsdy dueto its externdities.

The concluson of many empiricd studies of child development is that increased schooling of the
mother is associated with larger improvementsin child qudity outcomesthan is the increased schooling of
the father. This has been sudied with birth outcomes (e.g. birth weight), child surviva, good nutrition,
earlier entry into school, increased school enrollment adjusted for age, and more years of schooling
completed on reaching adulthood.”

Thereis asubgtantid empiricd literature suggesting that adding to a mother's schooling will have
alarger beneficid effect onachild'shedth, schooling, and adult productivity than would adding to afather's
schooling by the same amount. This finding is consistent with recent sudies grounded in the bargaining
modds of family resource dlocation which report increments to the nonearned income of mothers (that
empowers them) have alarger beneficid effect on the consumption and human capitd of children than a
gmilar increase in the nonearned income of fathers (see reviews in Strauss and Beegle, 1996; Thomeas,
1990, 1994; Quisumbing, 1995; Haddad, et d., 1997; Schultz, 1998; Alderman and King, 1998).

Inassessing thisinterdisciplinary literatureit isimportant that the schooling and resources controlled
by women are appropriately evauated, and that confounding factors are suitably controlled. Some early
studies relied on the labor market earnings or total income of women to measure women's control of

economic resources (Kennedy and Cogill, 1986; Blumberg, 1988). These measures of "women's
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bargaining resources’ are less than satisfactory because they are affected by the women's market [abor
supply decisons, and time dlocation could adso be affected by her fertility and corrdated with her
compensatory child expenditure patterns. For example, using our previous results, women with more
inherited wedth and nonearned income may dlocateless of their timeto working in thewage labor market
and thushavelessearnings, but alocate moretimeto child careand coordination of home production. This
should not beinterpreted to indicate that these women had |ess economic control of resourcesinthefamily.

I n both the unified family modd and bargaining family mode sthe productive vaue of the husband's
and wiféstime are expected to modify consumption and investment patterns, because the value of thetime
of family members enters into the opportunity costs of many consumption commodities and investment
activities, and thereby modifies the entire structure of family demands (Becker, 1981). Augmenting a
mother's schooling could increase her capacity to produce child human capita by alarger amount than does
the father's schooling increase his corresponding capacity. He dso may spend lesstime than she doesin
child care. Thus, if the mother's schooling produces more favorable child outcomes than does the father's
schooling, that is evidence of a favoradle socid externdity associated with public invesments in femde
schoaling, but it is not by itsalf evidence that women have different preferences for child human capitd, or
that the unified mode of family behavior must bergected in favor of the bargaining mode of the family thet
can accommodate a world where men and women pursue different objectives with their own separable
resources.

A better gpproach to distinguish between the unified family model and formsof thefamily bargaining
model involves testing whether the persond distribution of nonearned income in the family affects the

alocation of household resources to child consumption and human capitd investments. Perhaps the most
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reedily interpreted evidence of thisform iswhen an individud's own nonearned income is associated with
agreater increasein child height, weight-for-height, and ca orieintake, holding congtant for thefamily'stotal
nonearned income and the shadow vaue of the time (i.e., wage rates) of both spouses. This empirica
regularity srongly suggests that the pooling of family resourcesislessthan perfect. When women control
more nonearned income, indicators of child development improve by a greater amount than when men
control these resources, holding congtant the total budget constraint for the family.

The next andyticd problem in relating the schooling of mothers and fathers to child devel opment
is caused by the modification of family compaosition with changes in the schooling of the parents. Family
livingarrangementsexpressthe parents preferencesfor patternsof consumption andinvestment. Marriage,
separation, divorce, and childbearing are dl, to some extent, choices made by adults to improve their
expected welfare. How isoneto ded with the self selection of those women who areliving with aspouse,
or living on their own, or living with another relative? How is one to treat the potential earnings or
nonearned income of a man resdent in her household, if he is not currently married to her? All these
ambiguitiesin what congtitutes the gppropriate eva uation of the child devel opment externdities of mother's
and father's schooling should caution us from drawing definitive conclusions from the existing empirica
evidence, because mogt of this evidence is estimated from only husband-wife coresdentid units. | would
conjecture that the conclusions noted earlier will not be reversed, if we learn how to control more
adequatdly for the joint determination of family composition and child development. But the chdlenge to
“endogenize’ the family’ s composition within our models of household production needs further research.

Most empirica studies of the effect of parent schooling on child development are flawed for the

purposes of this paper, because they include control variablesthat are likely to be affected themsalves by
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parent schooling. For example, a common practice is to control for family income, husband and wife
earnings, or fertility in assessing the effect of parent schooling on child development. But if these control
variables are thought to affect child human capitd, and dso are jointly determined by the mother's or
father's schooling, what can be learned from existing data? It is certainly no longer a "totd" effect of
schooling on the child outcome, nor isit an acceptable estimate of a"net” effect. If theintervening variable,
suchasfamily market income, ispogtively affected by the father's schooling, then it might be expected that
some of the beneficid effect of father's schooling would be captured by family income and the "net” effect
of father's schooling controlling for family income would be dgebraicdly smdler than the totd effect (not
conditioned on family income). If asseemsmorelikely, family incomeisitsdf afamily choice variablethat
incorporates husband and wife labor supply decisonsand joint specidization and reflectsthe preferences
of both father and mother, the direction of the (Smultaneous equation) bias is not clear (Becker, 1981;
Schultz, 1981). Nonearned income, land, inherited assets may potentidly serve as controlsfor nonhuman
wedlth of the family, if they are not affected themsdves by the schooling of the parents. These nonhuman
capital variables can then be used asinsrumentd variables to esimate the effect of lifetime family income
levels, gpproximated by variables such astotd family expenditures per adult. Aswith family composition
variables discussed earlier, most direct controls for family incomes, parent earnings, or fertility make
estimates of effects on child human capita development difficult to interpret as an indication of the tota
effects of mother's and father's schooling.

This interpretation of the empirical record needs much more nuanced study. One dtrategy
postulates the roles of unobservable variables, such as preferencesfor child schooling which differ for men

and women. Suppose menwho prefer to havefewer children and better educated children seek wiveswho
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are better educated and thus more productive in producing human capital in ther children. These
(unobserved) preferences of men for lower fertility and higher "quality” children would lead them to make
the necessary sacrifices in other areas (i.e. reduce their other consumption) to marry better educated
women. Or more specificdly, it would lead them to marry better educated women than they would be
expected to marry, on average, in the norma functioning of the marriage market without such
heterogeneous preferences. In this case, it becomes ambiguous whether the lower fertility and increased
child schooling associated with a mother's schooling is a causal effect of the enhanced home productivity
of awoman's schooling, the preferences of women for higher qudity children, or an incidenta outcome of
the marriage matching process, which involves men's and women's preferences.

In rural Bangladesh and Indiaempirica evidence has been assembled, conditiond on a structura
modd, which suggests part of the correl ation between women's schooling and their children's schoaling is
due to the marriage matching process, and consequently can be attributed to men's preferences rather than
to women's differentia productivity in schooling their children (Foster, 1996; Behrman et d. 1997). The
Indian study firgt notes that women's schooling does not contribute to increased agriculture productivity,
whereas men's schooling isstrongly linked to the adoption of new agricultural technologies sncethe 1960s
and consequently to increases in rurd incomes (Foster and Rosenzweig, 1995). Women's and men's
schooling may aso not earn much of a private return in the daily rura wage labor market in India. A
remaining possible economic reason for sending girls to schoaol in increesing numbers by rurd Indian and
Bangladeshi familiesis that the better educated women are able to increase the schooling (and hedth) of
ther children. Men who want better educated (hedthier) children are thus motivated to marry a better

educated women with increased capacity to produce child human capitd. Animproved understanding of
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the joint determination of the marriage market and these home child human cepitd production processes
could affect themagnitude of estimates of the technologica productivity of femae education on child human
capita, and plausbly reduce them in circumstances where women's schooling is privately vaued by men
mainly for its productive effects on childrearing.

Another dimension of the marriage market, the qudity of match between partners, could have
additional implications for private and socid wefare. In this case there is dso very little theoretica or
empirica research to build on, and the implications are thus speculative. It isnecessary to make anumber
of smplifying assumptions to illustrate the nature of the problem, although they can, in some cases, be
relaxed later. Suppose that an individud benefits not only from the increased production possibilities that
a more educated spouse brings to a marriage, as assumed in standard economic models of marriage
(Becker, 1981), but dso is rewarded by a positive consumption complementarity between the husband's
and wife's schooling. For smplicity this matching benefit from the interaction of husband's and wife's
schooling might be assumed loglinear as are the schooling effectsin the wage equation.  Suppose further
that the marriage market matched the most schooled man with the most schooled woman, and so on down
through the schooling-ranked men and women, so that the rank correlation between the spouses education
isperfect, i.e, rho=1.0. Then, if the years of schooling were digtributed smilarly for men and women, the
summed welfare of the matched couples would be greatest given any total stock of schooling available to
the population, when the average gender gap in schooling was zero. Thisresult depends on market returns
to schooling for men and women being the same, a pattern widely observed and noted in section 2. Of
course, thematch correlation of schooling of husband and wifeisnot 1.0, asassumed, but perhaps between

4 and .6 (Kremer, 1997). Nonetheless, thereisatendency for the gender gap in schooling to diminishwith
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economic development in this century, and perhaps for the corrdation between the schooling of husband
and wife to increase®

Thefind potentid externdity of schooling relates to fertility, which iswiddy found to beinversaly
related to women's schooling (Schultz, 1973, 1981; Cochrane, 1979). If family planning programs are
currently subsidized by the state because a reduction in fertility is thought to bring a socid benefit, then
increasing the schooling of girls should be subsidized for it is clearly associated, in a decade or less, with
diminishedfertility. All societiesdo not support family planning becausethey desireto reducefertility; some
endorsethese programsto improvewomen'slifetime opportunitiesand strengthen their reproductiverights.
There are dso a handful of ingances in Africawhere the first few years of femae education seemto have
little effect on awoman'sfertility, perhgps because of the low qudlity of available primary education, or the
counterbaancing effect of education on improved reproductive hedth and reduced sexudly tranamitted
diseases that contribute to subfecundity and thus prevent some women from having the number of births
they want. On baance, the evidence suggests that increments to the schooling of men, holding constant
the educationd attainment of women, are associated in low-income countries with increases in fertility,
athough this pronatd effect of male education seems to diminish as the country develops (Schultz, 1973,
1994). The socid costs of high fertility and rapid populaion growth are difficult to scientificaly quantify
(Nationa Research Council, 1986), but many countries have concluded that their society stands to gain
in the long run by dowing rgpid population growth, and this concluson would judtify assgning a higher
priority to women's education than to men's.

To concludethis section, if the private market wage returns are of comparable magnitudesfor men

and women, but the socid externdities associated with reduced child mortdity, increased child

19



anthropometric capacities, increased child school enrollments, and decreased fertility are dl linked more
positively to women'sschooling than they areto men's schooling, and these outcomes areva ued by society,
it is effident for society to invest more in the schooling of women than of men. Whether these socid
externdlity benefits associated with women's schooling vary by the level of her schooling has not been
sysematicaly explored across countries and levels of development. However, one investigation of
contemporary rurd Indiafound that mother’s literacy and some primary schooling had alarger effect on
the child’ sschool work and attainment than did her post-primary schooling, suggesting higher socid returns
for the most basic levels of femde schooling ( Behrman |, et d. 1997). A deeper underdanding of the
marriage market may sharpen our ingghts into these connections and how to manipulate them efficiently,
but isunlikely to reversethese basic findings. The magnitude of the subsidy that would be socidly optima
will depend on the value society assignsto dowing population growth and formation of more human capita
among itsyouth. Where femae school enrollments are markedly lower than mde, thereis a primafacie
case for greater subsidies for femae education. The only reason to revise this rule of thumb is if market
wage returns for female schooling fal substantialy below those of male schooling, presumably due to an
overproduction of women'shuman capita giventhe socid inditutions prevailing in thelabor market and the
derived demandsfor varioustypes of [abor in the economy. | have not found acompelling empirica study
that reports evidence of such an “overproduction” of women's schooling.
4, PUBLIC FINANCE AND IMPLICATIONS FOR TAXATION

Individuds are expected to weigh taxes as they do wages and prices in dlocating their time and
determining the compogtion of their consumption and investments, to the extent that taxes differ among

productive activities, outlays, and persons. Because governments must redigticaly obtain therr revenues
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from taxes on readily monitored activities, such aswork in the market that produces earnings, most taxes
discourage, dthough differentidly, engaging in market production activities and thereby impose a dead-
weight efficiency losson society. There are two ways that this loss due to taxes can be affected by the
gender gap in schooling. Fird, by increasing the share of socid activities that are taxed, which dlows the
government to lower the overdl tax rate. Second, thetax rate can beraised on labor for which the supply
ismoreinelastic or unrespongveto thetax, in order to reduce thetax rate on activitieswhich exhibit dagtic
responses to the tax rate and hence are more distorted by the tax. Differences between the market |abor
supply dadticity of men and women could, therefore, influence the efficient design of a tax system for
individuas and families and thereby modify socid priorities for subsidizing the schooling of women versus
men (Boskin and Sheshinsky, 1983; Apps and Rees, 1988).

Some demographic groups in the population tend to increase, on average, their supply of labor to
taxable market activities asthey become better educated, asdo married women, whereas other groupsare
less responsive, as with adult men. This empiricd regularity is presumably because the dadticity of
women's market labor supply with respect to their own wage ( and education) tends to be dgebraicaly
greater than it is for men (Schultz, 1981; Killingsworth, 1983). This empirica regularity may be partly
understood in terms of men generdly working full time in the market, and they are thus unable to increase
greatly their market labor supply when their education and wagesrise. In contrast, women have urtil the
20" Century allocated most of their time to work focused in their home, which is often readily combined
withchild care responghilities, and thus women have been observed to increase their market |abor supply

when their educationd levels are higher or riang (Schultz, 1990; Fogel, 1999).
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Moreover, esimates of family labor supply which dlow for the smultaneous determination of a
coupl€e slabor supply find that the cross-effect of the husband’ swage ( or schooling ) tendsto reduce his
wife smarket |abor supply, whereasthe effect of thewife' swage (schooling) on her husbandslabor supply
is not subgtantid or Satigticaly sgnificant (Killingsworth, 1983; Schultz, 1981). Consequently, thefemde
schooling effect isto directly increase women’ s own labor supply and market earnings tax base, while the
cross effect of male schooling on her labor supply is negative, reinforcing the previous concluson thet the
market earnings tax base would expand more rapidly in a society given its average education levd, if the
schooling of women were able to catch up to that of men.

If school administrators could accept more girls rather than boys at the margin to enroll in schooal,
this redlocation of education by gender would thereby contribute to increase the share of adult time
allocated to market work, and thusto broadening thetax base. Thisincrement in thetaxable share of socid
output alowsthegovernment, in principle, to lower theoverdl tax rate and thereby reduce the dead-weight
loss associated with raising any specified amount of revenue.

A second objective in the optimal design of taxesisto set rates on different factors of production
to tax more heavily the indastically supplied resources, such as Henry George's tax on land, in order to
reduce the overdl deadweight losses from atax regime. The greater dadticity of women's labor supply
compared with that of men’s would, according to this second objective of public finance, encourage
governmentsto tax more heavily theindastically supplied source of 1abor --- that provided by adult men ---
and thereby be able to reduce the tax rate on women’s market labor supply. Thisless distorted structure
of differentia taxes on the market earnings of women and men is ironicaly the opposite of the structure

adopted in some societies. Inthe United States, for example, married women pay the progressively higher
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tax rate based on her husband’ s earnings when she enters the labor force as a “secondary worker,”
perhapsto encourage married women to speciaizethe r production withinthe home, rather than inthelabor
market (e.g., McCaffery, 1997).

Thus, a redirection of human capita toward women should broaden the tax base and thereby
reduce tax digtortions of consumption and production between market and nonmarket activities. In
addition, the market [abor supply response associated with an increase in own schooling is more postive
for women than for men. Thisregularity may hep explain the large increase in femade market |abor supply
in this century, firg in the industridly advanced countries, and more recently throughout most other parts
of theworld, at |east in the nonagricultura sector of the economy (Schultz, 1981, 1990). Oneinterpretation
of thisregularity in labor market behavior of women isthat it isdueto the positive (uncompensated) wage
effect caused by increasing the schooling and hence market productivity of femae workers. In the case
of maelabor supply, increasing schooling and productivity isassociated with little change in hours of labor
supplied to the market labor force, and in many countriesthere has been an actua contractionin malework
hours (Schultz, 1981; Killingsworth, 1983; Fogd, 1999). Moreover, estimates of family labor supply
modds suggest that the cross-effect of the husband wage (schooling) on wife's labor supply tends to be
negative and subgtantia in magnitude, whereas the effect of the wife's wage (schooling) on husband labor
supply is not subgtantiad nor satigticaly sgnificant (Killingsworth, 1983). Consequently, the femde
schooling effect on the women’s own market earnings tax base is postive, and the cross effect of made
schooling is negetive, reinforcing the earlier conclusion that the market income tax base would expand in
mogt settings with aredirection of human capitd formation or schooling from men to women.

5. POLICY OPTIONSTO INCREASE THE SCHOOLING OF WOMEN
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The objective of increasing educationa opportunities for women is probably as old as the gender
gap in schooling. Euripides may have even advanced some proposas for Greek Athens to open their
schools to women, as did Plato in his utopian Republic. The search for policy instruments to accomplish
thisincreasein women'seducation hasalong socid history. However, aswith many formsof socid palicy,
rigorous evauation of the success of various policy interventions are often neglected. As with many
praiseworthy goals, most palicy reforms to advance the education of women have resulted in legidation
without mechanismsfor enforcement, incentivesto change behavior, or delinegtion of indicators of success.
Although there may be some successful policy initiatives, most are probably not effective, and the program
evauation literature has made little progress in sorting out which policy strategies are more effective or
efficdent. With their passage into law and with sequestered gppropriations, the public need for action is
generdly stisfied. Nevertheless, a number of countries in different regions -- notably in East Asa and
Latin America -- have achieved considerable successin promoting women's education.  The purpose of
this section isto collect alist of possible mechanisms that might advance women's schooling, to consider
whichpolicieshold the grestest promise, to identify theinformation needed to monitor progress, and finaly
to structure policy evauation studies to refine the design of these initiatives (World Bank, 2001).

Differences in enrollments of boys and girls could arise because of ether the decisions of families
or the operations of schoals, or in other words, dueto ether private demandsor public supplies. Schooling
can of course dso be provided in the private sector, if public supplies are not responsive to private
demands. Conversdy, gender discrimination in the operation of schools may exist because there is
widespread support for it in the community or in those segments of the community that have the politica

power to modify educationd inditutions. This dichotomy between private demands and public supplies
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may facilitate analys s of the determinants of schooling decisons, fird at thelevel of individuasand families,
and then a the aggregate community leve, where amore complex socid equilibrium framework may offer
afuller understanding of why some societies have pursued such different prioritiesin public education, as
say India, Sri Lanka, and Thailand.

Families are thought to weigh the cogts and benefits of sending their children to school. In some
settings they decide it is more important for them to educate their boys than ther girls. This could be
explained because the expected private rates of return, as discussed in section |1, are larger for boys than
for girls over their children'slifetimes. Alternatively, the decison-making parents may not be dtruigticaly
willingto view their children'slifetime gainsasequivadent to their own, and they will discount these expected
productive gains of their children, unless the parents stand to personally benefit from these gains. In some
cultures, such as South Ada, sons are customarily respongible for supporting their parentsin old age and
daughtersarenot. Thiswould seem to suggest how cultura arrangements of marriage and intergenerationd
support systems among kin could depress the incentives for parents to invest in the schooling of their
daughters compared with their sons. This plausible hypothesisiswidely accepted, but it neglectsarole of
the marriage market to assign avaueto the daughter's schooling. Parents should then be rewarded by the
family of the husband of their daughter for rearing a daughter who has more schooling, if indeed femde
schooling increasesthe woman'slifetime productivity and contributesto thewel fare of her husband'sfamily.

However, if noneconomic cultura congtraints or socid norms preclude the wife from working in
productive activities, eg. if she is confined by purdah to labor only within her family's household, such
cultura impedimentsto labor mobility might reduce the economic contribution of an educated wifeand curb

parental investmentsin the schooling of girls. A cultura system that promotes such an inefficient alocation
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of resources should be subject to market pressures to change. If thisexplanation for low levels of femde
schooling isplausible, say in areas of South and West Asia, how might public policy accelerate the culturd
hift to dlow labor markets to dlocate more of women's time to activities where her schooling enhances
her productivity? If awoman'sonly optionintherurd labor forceisto perform casuad manud work by the
day, the wage premium for schooling may be limited. Women will need to engage in some farm
management tasks which involves the dlocation of modern technologica inputs for them to employ
productively their schooling. Culture-specific ingtitutions may be designed to demongtrate how family
wefare is enhanced by educating femaes and dlowing them access to managerid, nonagriculturd, and
extrafamilid jobs. Perhgps fam extenson activities can directly asss in fadliteting the offfarm
employment and migration process for better educated daughters?

The traditiond gpproach to increase female enrollments has been to reduce the cost of schooling
to parents, by building schools closer to the population they serve, reducing tuition fees specificaly for
femaes, providing girlswith subsidiesfor their school uniformsor school feeding programs, and extending
fdlowshipsfor girlsto attend boarding school whereloca secondary schoolsarenot available. Bangladesh
has experimented since 1994 with fellowships for girls to continue in secondary school. Some of these
educationa grants are treated as abond which isforfeited if the girl marries before the age of 18 (Arends-
Kuenning and Amin, 2000). Mexico has provided poverty aleviation grantsto poor rura mothersto keep
ther children enrolled in school in a program cdled "Progresa’. The Mexican grants are roughly pegged
at local child wagerates, but aremargindly higher for girlsthan boys, becausethe gender ggpin enroliments
inthese poor Mexican communities emerges a the secondary school level. Evauation studies have found

that inthe communitiesthat were randomly selected to receivetheinitid phaseof the Progresaeducationa
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grants starting in 1998, the enrollment rates of girls increased by more than boys, especidly for children
after finishing primary school and first entering thejunior secondary school (Schultz, 2000). Morethantwo
million Mexican households were participating in Progresa by the end of 1999, and the new government
of Fox plansto expand the scheme to involve poor familiesin urban areas aswell.

Three states of Brazil have experimented with educationd grants for mothersin poor households
who enrall dl of their children between the ages of 7 and 14 in school. 1n 2001, the Federa government
of Brazil plansto expand this gpproach, BolsaEscola, to the nationd level, and coordinateit with two other
poverty dleviation programs. One program provides cash transfers for nutrition, while another expands
ayouth program to discourage children from working in hazardous circumstances and to involve them in
additional educationa activities, or PETI (Sedlacek, 2001). At thenational level, Brazil’ s enrollment rates
arereatively low, but completed schooling in the past few yearsis somewhat higher for girlsthan for boys.
Therefore, the Bolsa Escola makes cash transfers to poor mothers contingent on the enrollment of their
children in compulsory primary school, but does not explicitly favor girls.

There should a so be adminigtrative meansto reduce gender inequditiesin schooling withinfamilies.
For example, to be accepted at school an eder mae child might be required to have his (younger) sster(s)
enrolled. Such quantitativeregtrictions, however, have problems. they neglect differences between children
in ability and motivation, and can place costly monitoring burdens on schools. Communities could be
rewarded when the female proportion of their graduating students exceeds athreshold, but this could have
the sde effect of lowering the standards for a femae compared with a mae graduate, and such quota

targets could be misrepresented by teachers unless strictly audited by centra authorities.
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Another gtrategy assumes that parentsin some cultures do not want their daughters educated with
boys. In South and West Asaand North Africathe schooling of girlsmay be restricted by the lack of sex
segregated schoals, particularly at the secondary level. Are girls schools, which avoid mixing of the sexes
after the primary level, more successful? Do female teachers succeed to agreater degreein enrolling and
advancing girls compared with mae teachers? Do particular facilities or quditative features of schools
contribute to raising femde enrollment rates by alarger percentage than male enrollment rates? Thereare
few studies of such school qudity or supply interventionswhich arerandomly dlocated across communities
and confirm that public expenditures on femae schools, female teachers, and femde-oriented facilities
contribute cost-effectively toincreasetheeducationa attainment of women. But theseare propositionsthat
could be tested within educationa programsin Pakistan, Bangladesh, and some Middle Eastern countries.
A word of caution isnonetheless needed to indicate that any evaluation study of interventions must not only

succeed in introducing the intervention on a randomized basis, it must dso collect representative surveys

of the local household population and link this information to the school with its measurement of student
standardi zed performance on tests ong with information on teachers and classroom inputs. The matched
background population survey will determine which children enrall in school, as wel as which student do
poorly and well within school. The population survey must measure the home economic and socia factors
whichaffect private demandsfor schooling, such asthe mother's and father's schooling, nonearned income
and asset of both parents, etc. For every dozen studies of gender differences in student classroom
performance, thereis perhaps one that anadyzes matched information about the school system'sinpuits, and

the characterigtics of loca families of both the children who are enrolled and those who are not enrolled
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inschoal. Without analyzing these moredifficult to collect overl gpping school and popul ation samples, most
policies desgned to modify the gender balance of schools cannot be evauated.
6. CONCLUSIONS

In many internationd datisticd sudies of the wage structure, it has been found that theincreasein
logarithms of wage rates associated with an additional year of aworker's schooling is of about the same
magnitude for women asitisfor men. Correctionsfor many statistical and conceptua problemsthat could
make this wage comparison mideading, such as sample-sdection bias, omitted-variable bias, and
measurement-error bias, have not been found to dter sysematicdly this generd comparability of femae
and mde wage returnsto schooling. The current balance of evidence indicates that these estimates of the
private wage returnsto schooling tend to be, if different, somewhat higher for women than for men, holding
congtant the level of education being compared. Since women tend to have less education than men, on
average, and returnstend to be higher at lower levels of schooling, the returnsto schooling of the average
girl arehigher than theaverage boy. Thisrankingin private returnsisstrengthened if the private direct costs
of education are added to the private opportunity costs, because boys often receive more family
educationd expenditures (e.g., Spahimdani, 1999). Consequently, private returns to an additiona year
of schooling for the representative femal e exceed those for the representative mae, and socid returnsthat
factor in public expenditures on schooling are even more favorable to agenerd increase in femderdative
to male enrollments.

Socid benefitsor positive externditiesrelated to invesmentsin the human capitd of childreninthe
formof child hedth, sature, and schooling arelarger with anincrement in the schooling of their mother than

their father. Fertility isdsoinversdy related to femadeeducationin virtudly al populaionsand oftenfertility

29



isdirectly related to male education in low income agriculturd societies. Consequently, when population
growth is thought to impose socid cogts, female schooling should be assigned a higher priority than mae
schoaling, other things being equd.

Combining the larger private wage returns and the beneficid socid externdities associated with
femde schooling, there is a strong economic efficiency case to reduce the gender gap in schooling,
particularly where child survivd is rdatively low and fertility is rdaivey high. From a public finance
perspective, the increased schooling of women can be expected to increase the participation of women in
the market labor force (and not reduce that of men) and thereby broaden the society's tax base. The
effects of taxes on the distortion of the alocation of time and resources between market and nonmarket
production can thus be reduced, given the public sectors revenue requirements.

The economic efficiency case for redirecting socia investments toward the education of women
is strong, but the mechanisms that can accomplish this objective have not been rigoroudy studied. They
invave for themost part understanding more precisely how thefamily will respond to different inducements.
Will subsdiesfor girls education repay the public sector and shift the gender balance of enrollment rates
in families, or is the family demand for made reative to femae schooling price indagtic? If women are
largdly restricted from working outside of their family and regping many of the productive advantages that
come from their schooling, how does a society intervene and design a culturaly acceptable program to
change this pattern of lifetime dlocation of women's time? One srategy may be to encourage rurd
indudtries that employ locally more educated women, as occurred in Taiwan and China, and to some
degree in Korea and Thailand, and may now be occurring in Bangladesh. A few decades ago these

factorieswereviewed by someobserversasexploiting rural women by paying them excessvely low wages.

30



Another assessment of this Stuation may be in order. How effective is such rurd indudtridization in
increasing women's employment in the wage labor force in South and West Asia and the Middle East?
How do rurd employment opportunitiesin non-agriculture influence the gender gap in schooling? Can such
a pattern of development be sustained in sub-Saharan Africa? Will this pattern of development in rurd
areas have the expected effect on the investment of rura families in female schooling and will it dso
accel erate the rura-urban migration of these better-educated women?

In condusion, it should be emphaszed that macro indicators of development confirm the
conclusions drawn here from the micro economic studies of individuas and families. Countries that have
equdized ther educationd achievements for men and women in the last several decades have on the
average grown faster. Except for the indigenous populations in which a substantid disparity perssts
between the schooling of boysand girls, Latin America has provided nearly as many years of schooling to
femdesasto maes (if not dways of the same qudity), and the growth record of this continent until the
1980s debit crisswas impressve. East Asa hasincreased the schooling of women much faster than that
of men, closing ahigtoricaly pronounced gender gep in these patriarcha societiesin afew short decades.
Southeast Asia draws on Mday cultura roots that were less gender biased, and sometimes even
matriarchd, and the schooling of women increased in this region more rgpidly than that for men, but the
initia gaps were often smaller than in East Asa Despite recent financid crisesin the region, the economic
growth record remains one of great success. South and West Asa has achieved less uniform and lower
average growth. This region is notable for investing rdatively less in basic education and much lessin
women relative in men, possibly accounting for their subpar growth performance until the 1990s, despite

highinvestment ratesin nonhuman capital. Sub-Saharan Africahas had the worst growth record, the most
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politica turmoail, highest rate of population growth, lowest domestic investment rates, and has attracted the
least foreign investment.  Africa, with the exception of South Africa, provided schooling mainly to males,
athough women were heavily engaged in the subs stence and market economies, and should therefore have
had as much to gain from schooling as did men. Why African women received such a smdl share of
schooling resourcesis a puzzle which has not been accounted for by andyds. Thistraditiond disparity is
changingin Africa asyoung women are catching up to meninterms of schooling, and even surpassing them
in such countries as Kenya. This paper has focused on the microeconomic evidence from household
urveys and censuses of the private productive returns and socid externdities of human capitd and
schooling by gender. Merging school administrative and household survey information on the school and
family inputs, enrollments, and test scores should provide a firmer basis for evauating nationd policy
options to equdize educationd opportunities between femaes and maes, and aso between the poor and
rich families, and rurd and urban areas. The improvements in time series on educationd attainment and
earnings of the adult workforce by age and sex should provide countries with a reliable monitoring
mechanismto assessprivate returnsto schooling. At an aggregatelevel such merged administrative/survey
data may aso improve cross-country analyses of the contributions of education and hedlth to modern
economic growth, which are currently limited by poor dataand ad hoc frameworksthat lead to fragileand
implausble growth regressons (Krueger and Lindahl, 1998). Eventualy, inter-country differences in
economic growth may shed light on the determinants of and consequences of the gender gap in schooling
and even hdp to quantify the vaue of the socid externdities associated with femae schooling, which
remans an important, if controversa, eement of the microeconomic case surveyed here, which judtifies

increased public subsidies for femae schooling in many parts of the world.
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NOTES

The gender gap in schooling tends to mirror a host of other, more difficult to measure gender
differencesin human capita, such as (1) early childhood nutrition and hedlth care (e.g. often proxied
by reduced adult height, called stunting), (2) nutritiona status determined by nutrient intakes rdative
to energy demands of work, asmodified by protective hedth care (e.g. often proxied at low income
levels by weight-for-height or BMI, cdled wagting), (3) different types of years of schooling for
which the market returns differ (e.g. training to be teachers or nurses versus engineers and doctors,
and other indicators of quality or resource intengity of that training), and (4) on-the-job training
opportunities (often associated with sex segregation of jobs and promotiona ladders), etc.

On the other hand, if postschooling experience of a woman is measured by her redlized years of
experience working in the labor force, then this more precisely measured experience varidbleisaso
achoice varidble of the adult woman, which islikely to be “endogenous’ to the wage function (i.e,
correlated with thewage error), becauseit isjointly determined with lifetime specidizations between
home and market production and hence redlized market wages. An anaogous problem ariseswhen
sudying the determinants of men’ swages, when researchers want to estimate the productive returns
to job tenure or seniority on the job (Altonji and Shakotko, 1987)

Another approach is to estimate wage returns to schooling using only the variation between
individuas who share the same omitted variables, when these unobserved variables might otherwise
bias the resullting cross sectiond estimates. For example, between siblings the relationship between
educationand wages may not be modified by shared variablesrepresenting their parents wedlth and

some common family genetic endowments, and between fraternal and identical twins, which share
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evenmoreaspectsof their early childhood environment and genetic predispositions (Griliches, 1977,
Solon, 1999).

There are aggregate growth theories that assume an externdlity due to human capital formation, but
| am familiar with only a few empiricd andyses of modern growth performance of nationd (or
regiond) economies that find evidence of externdities, or in other words that find income growth
effects of schooling a the aggregate level exceed systematicdly theincome growth whichisprivately
redized by individuasin the form of wage differences of workers according to their schooling.
Theliterature on theseissuesisenormousand full of complexitiesthat cannot be adequately examined
in the scope of this paper. The evidence of mother’s education lowering her child mortaity was
widdy accepted after the Latin American Census samples of the 1960s and 1970s were cross
tabulated and World Fertility Surveys became available for a widening sample of low-income
countries in the 1980s (e.g. Behm, 1976, 1980; Cadwell, 1979; Schultz, 1980; Cochrane et 4.,
1980; Rosenzweig and Schultz, 1982a, 1982b; Farah and Preston, 1982; Mensch et a., 1985;
Barrera, 1990; Thomeas et a., 1990). The studies of anthropometric indicators (i.e., height and
weight) of child hedlth began somewheat later, but aso clearly indicated that better education of the
mother was correlated with better height and BMI indicators for her children (summarized in
Behrmanand Deoldlikar, 1988, 1989; Behrman and Wolfe, 1984, 1989; Straussand Thomas, 1995,
1998). Schooling of children is commonly related positively to materna education (e.g. Behrman,
1997; Rosenzweig and Evenson, 1977; Chernichovsky, 1985; King et d., 1986; Duraisamy, 1988;
Durasamy and Malathy, 1991; Holmes, 1997; Mdathy, 1993; Jacoby, 1994; Rosenzweig and

Woalpin, 1994; Glewwe and Jacoby, 1994, 1995; Lloyd and Blanc, 1995; Haveman and Wolfe,
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1995; Lavy, 1996; Subbarao and Ramey, 1995; Tansdl, 1997; Holmes, 1997; Behrmanetd., 1997,
NaRanong, 1998; Sipahimdani, 1999). Going beyond education, studiesdiffer in how they measure
women's control over resources, employing first [abor market productivity and then wed th and non-
earned income (Kennedy and Cogill, 1986; Senauer et d., 1986; Engdl, 1988; Blumberg, 1988;
K ennedy and Peters, 1992; Haddad and Hoddinott, 1994; Thomas, 1990, 1994; Thomasand Chen,
1994; Hoddinott and Haddad, 1995). The studiesaso control in different waysfor the endowments
of the husband, family income, and family composition. As argued in this paper, there are serious
andyticd problems with most methods for dedling with family composition, and consequently there
is continuing search for better methodsto modd explicitly marriage matching and maritd satus(eg.
Boulier and Rosenzweig, 1984; Schultz, 1994; Foster, 1996; Behrman et d., 1995, 1997).
Asinmost empirica generdizations, there are exceptionswherethe positive partia correlation
of the father’ s schooling with the child' s schooling is higher than that of the mother’ s schooling, often
in populations where there is more variation in father’ s than mother’ s education, due to the mgority
of mothers having little or no schooling, asin a study of Pakistan or sub-Saharan Africa (King, et
d. 1986). Other sudies have excluded families without both afather and mother in resdence, which
canreduce sample sze substantialy and ater the estimated effects of mother’ sand father’ sschooling
on child development indicators (e.g. Lam, 2000).
For example, in Tawan the difference between the average years of schooling completed of men
and women born between 1917 and 1921 was 4.2 years according to the 1976 Family Income and
Expenditure Survey. By 1995, men and women born between 1966 and 1977 reported a gender

gap in schooling of .23 years. By age thirty virtudly al women in Tawan were married, and the
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correlation of schooling of wives age 30-34 and their husbands was about .4 in 1976 and this
correlation had increased to nearly .6 by 1995. (Schultz, 1998). Measurement of the match
correlaion is complicated when, as in most modern societies, virtualy adl women are not currently
married. Then it is necessary to again correct the estimate of the match correlation for the selection
of the sample of currently married couples.

Although thisempirica generalization may till bevalid for most countries, there are now documented
exceptions wherevirtudly al membersof young birth cohorts have completed primary schooling, and
ashortage of secondary educated workers has emerged. Wage returns a thisintermediate level of
schooling are then likely to exceed the returns earned at the primary level (Schultz, 1988). Seethe
case cited of Egypt in Birdsall and O’ Conndll (1999).

Assessing the effect of hedth status on worker productivity poses a pardld issue that increases in
the intake of nutrients or anthropometric proxies for the stock of hedlth tend to have alarger effect
onworker productivity at lower levels (Strauss, 1986; Strauss and Thomas, 1995, 1998). Evidence
on gender differences in hedth satus are more fragmentary. Certainly in population of South and
West Asawhere the gender gap in schooling is large, we might expect the gender gap in hedth to
dso berdatively large. The low ratio of femae to mde child survivd (after the first month of life) in
Indiaisnow well studied and coherently linked to women'slow productivity and high dowries. Inthis
case, one would expect a given increment in hedth status might yield a grester market productivity
return for women than for men, athough | know of no andyss confirming this pattern, perhaps

because of the limitations on women working in manua labor outsde of their families.
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