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I. Introduction

The role of women’s education in economic development has recently
received considerable attention in the development literature. A virtuous
cycle or paradigm has been suggested wherein resources devoted to lift-
ing the educational attainment of women bear fruit in a number of ways.
Women’s education increases labor market participation and provides
better employment opportunities for women and hence raises their in-
comes. This raises the status of women both in society and within the
family. There are also positive externalities to such a process, including
a reduction in fertility and population growth, improved health and life
expectancy of children, reduced 1nfant mortahty, and a reduction in envi-
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less, the many-faceted impact of women’s education on la-
utcomes in developing countries has received relatively
. In contrast, the relationship between education and labor
pation of women has been a major focus of research in
intries. The process by which women enter the labor mar-
to an understanding of how improvements in women’s in-
nd social status in developing countries can be facilitated.
 analyses of the relationship between women’s education
e participation have used aggregate time series data. While
can be instructive, women’s labor force participation can
rly understood by analyzing household-level data sets,

'he University of Chicago. All rights reserved.
001/4903-0001$02.00

Copyright ©2001. All Rights Reserved.

1
n 4

VLLLTLECLCEL UL EL LA

i

1
¢l all th
r‘éSHM ¢l
‘bp'ﬂé‘w&ldw
Neverthe
bor market o
scant attentior
market partici
developed cot
ket is critical
come levels a
Most previou:
and labor forc
these studies
be more cles

il
H?I\

© 2001 by’
0013-0079/



460 Economic Development and Cultural Change

which are capable of exploring the details of labor force participation
within the context of the household.
Development economists have argued that the impact of education
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matter how meager, in order to survive. Labor force part1c1pat10n rates
were found to be an increasing function of wage rates, although there is
some evidence that women in landless households initially reduce thelr
- ndirore [ 2
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T ploy a model of fam1ly Iabor supply based on max1mlzat10n of a fam1ly T i
utility function subject to budget and time constraints.’ Using unit record
data for Peru, they find that schooling of the family head enters posi-
tively into labor supply equations of both male and female family mem-
bers. They did not, however, include a specific female education variable
in their model.

In the economic literature on women’s labor force participation de-
cisions in developed countries, it is common to assume that the house-
hold references can be represented by a family utility function. While
this assumption may be plausible in developed countries, in developing
countries, especially in Asian societies, women often have less say about
family decisions than do their husbands. One of the beneficial roles of
women’s education is to empower them to assert their preferences more

v Leffectivelv in haneehald derisign makine We heliave that thic hunothe_ . o @ o
Qg T sized role of education is.more suitably 'r'nodeled in terms of a bargainil
process in which a woman’s education affects her bargaining power.
S- A number of recent studies have modeled household outcomes u
a- ing bargaining models. T. P. Schultz analyzed the labor force particip
e- tion and hours of work decisions of families in Thailand using a hous
g hold survey with data from 1980 to 1981.% He used the Nash Bargaini
e- Solution (NBS) for household labor supply decisions to motivate the 1
s- duced-form equations estimated. Schultz found the incomes of the hu
ns band and the wife to have different impacts on the labor supply decisio
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model.
t with house- Other researchers have also found evidence inconsister
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holds in developing countries acting as if one utility function represents
the household. D. Thomas found that unearned income of the mother has
a larger positive effect on the health of her family than does unearned
income under the control of the father.” Similar'y, L. Haddad and J. Hod-
dinott found that if a greater proportion of family income accrues to
women, boys’ height for age increases relative to that of girls’.* Hod-
dinott and Haddad also concluded that households in Cote D’Ivoire are
better modeled as collective entities in which bargaining occurs among
members rather than as a single unit that makes decisions that maximize
a single, agreed-on utility function.’

In this article, we first consider the possible impacts of an increase
in the wife’s education on the household decision-making model, where
it is assumed that the outcomes are Pareto efficient. A reduced-form par-
ticipation index is derived from the model and used in estimation on
household data from five Asian countries. The data used in the empirical
analysis are the 1975-76 World Fertility Surveys (WFS) for Indonesia,
Korea, the Philippines, Sri Lanka, and Thailand. These data have not
been previously exploited in a study of this kind. Their relative lack of
use in the literature and their high degree of comparability across coun-
tries make them a valuable and much underused asset. The cross-country
aspect 1s partlcularly appeahng because it allows an examination of the

ipation aeci- : - role of culturai backgfounas in.women-s-lapor Zorle partic
iod to study sions. The mid-1970s are also a particularly interesting pes
exceptlon of because at that time most of the survey countries, with the
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II. Theoretical Issues

tween women’s education Before analyzing the empirical relationship bx
ion of what economic the- and their labor market participation, a discuss

is important to understand
- ecucation. mighi have: an
“ision. For this reason we
n making and apply it to
ife. The approach taken is
| assumes that the husband
consumption and the labor
e outcome from the bar-
SUYE muded nests He-unt
ing models.

cisions can be thought of
1 the husband denoted as
on the other spouse’s util-

ory predicts about this relationship is useful. It
tiie-citterent avenues through. wEich womerns<:
impact on their labor market participation de
present a stylized model of household decisic
the labor force participation decision for the w
based on the collective model of Chiappori anc
and wife have separate sets of preferences for
market participation of the wife and that th

gamng prodess iy Purews efferemt ¥ Ther colb:

tary household model and cooperative bargain

Under the collective model, household de
as maximizing the utility of one spouse (witl
spouse 1) subject to (1) a minimum condition
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stramtand(3)aunonnegat1v1ty ‘Gonstraifit o the-wife’s hours.
Max U'(c,h)
Subject to W: U?(c,h) = uy,
(D Ac = wh+y,
d:h=0,
where
e unnty 0: € nusvanc, o I s st of the koskesd o VRN T
the utility of the wife; U*(c,h) is
family consumption;"! c is
the wife’s hours of work in the labor market;" h s
household income other than the wife’s labor income; y is
the wife’s wage rate; and w s
the wife’s reservation utility.” u, 1is
and U%*(c,h) are strictly quasi-concave functions with Both U'(c,h)
and UL = 9U/dc fori = 1, 2. U, = oU'/dh
sue is the fact that the marginal utility from consumption, A key is
d the marginal utility from the wife’s hours of work in the U! and U2, an
U} and U}, may differ across spouses. Hence, it is possible labor market,
nd prefers the wife to stay at home and provide household that the husba
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1 utility constraint. This is an increasing function o ite’s reservatior
wer of the wife in the household bargaining problem.™ the bargaining pc
3), a weighted average of, first, the husband’s marginal In equation
vife’s hours of work and, second, the wife’s marginal utility from the v
wn hours of work are set equal to the negative of the utility from her ¢
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multiplier on the household budget constraint multiplied by her wage
rate plus the multiplier on the nonnegativity constraint for the wife’s
s pwadhouirs, 1f the. wiife _a.apsifiae. mpher of honrs then ( ('(r hy . 4:.JL‘,
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utility and the wife’s marginal utility) derived from the wage marginal
compensate the household for the drop in welfare associated does not
our of the wife’s labor. with an h
tituting equation (2) into equation (3) and rearranging gives Subs
Ule,h) + wUl(c,h) + wWUi{c,h) + wU(c,h)] = 8. 4
wing participation index can be defined using equation (4) The follo
-0 (c=y: when A =
(= [U,(0,0) + wU:(3,0)] + plUi(0,0) + wUZ(y,0)]. ®)
then the wife works for wages; otherwise the wife does not. If1>0
, in parentheses represent the change in utility that each spouse The term:s
eXperiens
@ Wit d-choose
p" II!!IhlIIIIIIIIItI}!iI{IIIIIbg!!!!!'
wUz( v,0) >0, but she does not do so because it decreases the husband’s
utility, Uj(»,0) + wUXy,0; < 0, and the weight, y, is suct that the
household decides against the wife working.
Following human capital theory, we assume that the wife’s wage is
an increasing function of her human capital as measured by her educa-
tion (F): if wz > 0, then an additional year of education increases the
wife’s wage. In addmon to thls it is llkely that higher education leads
rage. b als rears - 7 o' hignér parga:ning Pesver Dor mne Wile. w1 e mar
, increases. More that the weight attached to the wife’s utility function, |
the wife’s educa- specifically, the partial derivative of | with respect to
tion is assumed to be positive, Ly > 0.
the above index Under these two assumptions, the derivative of

with respect to E yields
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sents the wage The first term on the right-hand side of equation (6) repre
e higher wages effect of the increase in educational attainment. That is, th
the household that are now attainable increase the marginal welfare that
e. The second receives from extra hours of work for wages of the wi
 of the change term represents the effect of the wife’s education in term:s
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in the relative bargaining positions of the spouses. If an increase in the
wife’s education increases her relative bargaining power, then this would
make the household’s preferences more similar to the wife’s underlying
preferences.
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which p = 0 The ‘husband and wife share the same ut 1-ty functlon

U'(c,h). Setting p = 0 reduces the effect of education on participation
to

ol

= Ul(y,0)w @)
3E 0, 0)we.

That is, there are no bargaining effects, and education affects participa-
tion only to the extent that it raises the wage and hence the marginal
utility of working and in this way makes work for wages more attractive.
Unfortunately, our data do not allow us to differentiate between the wage
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TABLE 1

SAMPLE MEANS (%)

Korea Thailand Sri Lanka  Indonesia  Philippines

Woman:

- 038 £.0050 >
.8845 8179 .8409 .6834 Rural 4774
9902 .9360 9282 1.209 Children 9464
(last 5 years)
3.598 3.650 2.893 4.130 Children 3.200
.1853 2677 5200 1139 literate 1722
4.158 4.057 3.613 4.599 Births 3.571
Husband:
37.15 40.33 36.86 37.12 Age 38.01
Education:
1199 0747 .3098 .0499 None .1041
7190 4122 5564 2540 Primary .3256
1055 .3407 .0631 3092 Intermediate 2148
.0279 1147 0534 .2450 Secondary 2318
0136 0577 0172 1418 Postsecondary 1237
.0798 .0828 .3001 .1065 Illiterate .0489
2,982 5,866 7,940 8,678 Sample 5,052
e presented in the appendix. NoTE.—Variable definitions ar
ocus primarily on women. To facilitate the data set is that the surveys f
tricted to married women 15-49 years old. analysis, the sample was res

i*gﬁ.‘bfiﬂ'*mﬁiﬁ
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)
L H

»ort substitution phase. The coun- ports, and Sri Lanka was still in the i iy

perience and are religiously and tries provide an interesting array of ex
culturally diverse.

cted variables used in estimation. Table 1 lists sample means of sele:

vomen vary significantly across Labor market participation rates for s

 to a high of 29% in the Philip- countries, from a low of 16% in Kore:
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pines. These rates are significantly lower than the LFPRs for women in
industrialized countries. Women’s educational attainment and literacy
also vary significantly, with Indonesia at the low end of the scale (52%
of the population was illiterate and 60% had no education) and the Phil-
ippines at the high end (11% illiterate and only 6% had no education).
Age and family size showed less variation at the mean: the average age
of women respondents ranged from 31 to 34 (men between 37 and 40),
and the average number of children was between 2.9 and 4.1.

V. Empirical Results

We carried out probit analysis on the binary choice model, in which the
dependent variable is a zero-one dummy variable that equals one if the
wife participates in the labor market. The explanatory variables are those
discussed in Section III for equation (8). Education levels are represented
by a set of dummy variables that represent the highest educational attain-
ment achieved (no schooling as the default category, primary, intermedi-
ate, secondary, and postsecondary). There is also an addmonal dummy

S n'ﬂkmdpmﬂﬁvaﬂﬁ‘uﬂ‘11:'.;.;1.%.5«_....i.llf.'.‘muf:é'&m}_«_[g_ LN

fﬁ “yedis. Lt auntver o br_‘f:rr, S8 -adist md-uﬁei W2 PrusEy. Tur ﬁ’n— IR e
Spent -out -ohithe 1apor -THATKet By Hthe witemin-addition; a-variable: that
reflects the-rural or urban status-of the-household is includéd to reflect
the different structure of rural and urban labor markets. Initially, pooled
regressions were estimated. A country-specific dummy variable was in-
cluded to capture cultural differences. However, statistical tests consis-
tently rejected pooling as the appropriate model formulation (even after
allowing various subsets of the coefficients to differ by country). Hence,
tables 1-3 show the results when the estimation was carried out sepa—

it e et '"'"I'a[@l_‘/ 101 €QCn Couniry. - T TEm T T
probit re- Marginal probabllmes are more eas11y mterpreted than the
1ed as the gression coefficients and are presented in table 2. They are defis
or market partial derivatives of the probability of women being in the lab
babilities with respect to individual control variables. The marginal pre
- over the in each case are defined at the sample means of the variables
s are dis- pooled sample from all five countries. The marginal probabilitie
e asymp- tributed asymptotically according to the normal distribution. Tt
1, thr, mh oo sn;;r;s.tan;iar,deetmrs nf_mf mamgglg.nmhahxh:twg WETE. flf_’fnlfé

i

he relationship between women’s edu— educatlon and then we focus on t

SSUE mmar  nnm m CAL O R AROL. LOTGE PTG B ol S s orE s 54
th concav- be a concave function of age, and the results -are consistent wi
1ant of his ity for women. A husband’s age is not an important determir
vand’s age wife’s labor market participation. The coefficients on the hus
Sri Lanka. variables are very small and are statistically significant only in
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TABLE 2
MARGINAL PROBABILITIES FROM PROBIT ESTIMATION
TN S0y S - T (e L (PR s o1 O S o 1] o ey
Age .0103* .0425%* 0350% .0237* 0577*
4.73) (4.90) 7.78) (5.78) (9.99)
Age?/100 —.0150* ~.0571* —.0461* —.0301* —.0709*
(—5.05) (—4.68) (—=7.64) —5.05) (—8.75)
Births .0046* —.0025 .0083* .0040 .0114*
(2.44) (0.30) (2.09) (1.19) (2.02)
Children —.0075* —.0110 —.0167* —.0105% —-.0177%
(—3.43) (—1.11) (—3.78) (—2.59) (2.84)
Children (past —.0069* —.0241* —.0199* —.0135* —.0342*
5 years)

(~879), L=2.73) (=591
|
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.0130 129
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yand) (hust
(45) (93) (2.08) (—1.73) 47
—.0273* JA211 —.0027 —.0727 -.0294 Tertiary
yand) (hust
(—3.11) (1.45) (—.12) (—1.85) (—.81)
/ —.0178* .0966 -.0790* —.0110 —.0907* Secondary
yand) (hust
(—2.45) (L.71) (—3.66) (—0.44) (—2.76)
ate —.0131 .1023* —.0557* 0012 —.0404 Intermedi
vand) (hust
(—1.92) (2.74) (—3.07) (0.06) (—1.28)
—.0076 —.0456 —.0082 0329 —.0380 Primary
>and) (hust
(—1.24) (—1.53) (—0.50) (2.30) (—1.33)
SARFD — AR - IR0 EA09¥ —00E : A
and) (husb
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tions (%)
.866 7,940 8,678 Sample 5,052 2,982 5
esented in parentheses. Variable defini- NoTe.—Asymptotic standard errors are pr

tions are presented in the appendix.
* Significant at the 5% level.
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In addition, we included the woman’s number of live births. This vari-
able was expected to be a proxy for time spent out of the labor market,
and so it would have a negative effect on wages (and hence, labor market
participation) because of lost human capital formation or human capital
atrophy. It is interesting to note that the coefficients on this variable are
positive and statistically significant in Korea, the Philippines, and Sri
Lanka. It may be that for a given number children the more births a
woman has is a proxy for low family income or wealth. If this were true,
wldur T wapes: I

s SR ASEAR0IN, in the, nrawip

market participation through their effect on the utility functions of the
parents. The results support the hypothesis that children divert women’s
time from the labor market, but the effect is relatively small. The largest
effect is for the Philippines, where an extra child under the age of 5 de-
creases the probability of the mother working outside the home by 3.4%.
The coefficient on the variable showing the number of children born in
the previous 5 years is significant and negative in all countries, as is the
total number of children for all countries but Thailand.

The pattern of the husband’s education was also included as a con-
ditioning influence."” A higher level of the husband’s educational attain-
ment increases his earnings (and hence reduces the need for the wife to
work). The results show that in all countries except Thailand, high levels
of husband’s education are correlated with lower LFPRs for the wives.
For example, in the Philippines, a secondary school-educated male is
9% less likely to have a working wife than a male with no education.
This is interpreted as an income effect. A husband with a higher level of
education on average earns more. With a higher household income, the
wife is less likely to be in the labor market.

The rural or urban dummy is statistically significant for every coun-
try but has a positive effect in the Philippines and Sri Lanka and is nega-
tive for the remaining countries. Most likely, this reflects different phases
of the development process and different cultural norms.

Lo &

A J 0 DEREWIW SR ATIITE SIS GO LTy M
far the-most strikingsresult'in tablé igh emedBaton on |
women’s labor force participation rates. In every country, women’s ter-

tiary education is positively related to the probability of working, and in

all countries other than Korea, the magnitudes of the effects are large. A

woman with tertiary education is 49% more likely to be employed in the

labor market than a woman with no education: in the Philippines, she is

23% more likely; in Sri Lanka, 17%; in Indonesia, 16%; and in Korea,

3%. The results clearly point to the importance of tertiary education over

lower levels of education in promoting labor force participation, al-

T

increase the probabil- H
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ducation for each country. The graph high-

s countries. Only the results for Sri Lanka

hip. Sri Lanka was the poorest of the five

other countries, except Korea, tertiary educa-
participati
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E. Philippines
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FiG. 1 (Continued)
TABLE 3
PREDICTIONS FROM PROBIT ESTIMATION OF PROBABILITY OF
PARTICIPATION IN LABOR MARKET
Woman’s
Education Korea Thailand Sri Lanka Indonesia  Phili
Sample means .1615 2110 .2392 2594
for Partici-
pation
dummy
variable
Predictions:
At pooled sam- .0861 2836 1773
ple means (.004) (.025) (.010)
Postsecondary .1453 6947 4525
(.026) (.174) (.058)
Secondary .0553 5733 0931
(.022) (.097) (.052)
Interruediate ~= 57T 0567 07T 3196770432 258 $:572884 R 4
(.020) (.073) (.053) (.046) (.032)
Primary 0641 .1985 1104 2023 3176
(.020) (.070) (.053) (.041) (.034)
No schooling .0526 1192 1263 .1976 2877
(.023) (.169) (.060) (.043) .047)
Sample 5,052 2,982 5,866 7,940 8,678

NoTE.—Asymptotic errors are presented in parentheses.

472
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A. Korea

ould have
- with the
75, Korea
in Korea,
force par-
ion found
ch possi-

ach level

propor £

B. Thailand

Female

F1G. 2.—Education levels by gender and country

average characteristics residing in either Korea or Sri Lanka w
a lower probability of entering the labor force than a womar
same characteristics who resides in the other countries. In 19’
had a low participation rate (16.15%). Although, for women
higher education does not translate strongly into higher labor
ticipation, this rate was higher than the probability of participat
in table 3. Table 3 also includes the same predictions but for e:
ble education level of the woman.

Figure 2 shows the proportions of men and women with ¢

vels were, . .0f education by _countrv_in_the data. In Korea. education le
Thailand and Indonesia owing to the level of development, higher than in
better educated than women. This suggests a society with but men were
d gender roles and would also explain the weak relation- relatively fixe
>ducation and labor force participation in Korea. Sri Lanka ship between
vcialist development agenda during the sample period, followed a s
higher levels of education than those in similarly underde- which brought
ries, and, unlike in Korea, this education was more equally veloped count
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spread across the sexes. While this education lead tertiary-educated
women to enter the work force, those with lower levels of education did
not. Had Sri Lanka’s education levels been more similar to those experi-
enced in other countries, women’s labor force participation would have
been lower.

With higher levels of education, women’s LFPRs would have been
significantly higher in the Philippines and Thailand. Traditional gender
roles persist to a lesser extent in these countries. This is evident from the
very small differences in education levels by gender in the Philippines
(and to a lesser degree, Thatland) as shown in figure 2. Participation was
low only because of the relatively low levels of education that prevailed
owing to the Philippines’ low level of development.

The cross-country comparisons highlight the importance of cultural
differences. In countries like Korea, and, to a lesser extent, Sri Lanka,
regardless of education levels, women’s participation rates are low. In
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levels are unlikely to bolster women’s labor force participation rates.
However, in countries where gender roles are less rigidly defined, like

1. Tt A Weidinaicnmdhoe n“uu@j@é&’ L reressngeny invcasksironge: resauonst
between. women’s education andilabor force: participation.
a- The theoretical model identified two channels through which educ
nd tion can affect women’s labor force participation: the wage effect a
1¢:] the effect of enhanced bargaining power of the wife. Because of d:
of constraints, it was not possible to quantify the relative importance
ve these channels. This is an area for future research with a more extensi
data set.
TABLE Al
DEFINITIONS OF VARIABLES USED IN TABLES
Variable Definition
Labor market participation = Dummy variable that equals 1 if the wife was working
at time of survey, either for cash or in self-
employment
Age Age at time of survey in years
Births Number of live births of the wife
f Children Number of children residing in the household at time o

Children (past 5 years)
Rural

e adis,. 1, BEISOD D334 Tastinwr

survey

Number of children born in past 5 years

Dummy variable that equals 1 if residence is in a rural
area

TIhummerigoe™'~ raknmie s b2 e finey aliabie

qualification
at equals 1 if person has a secondary Secondary Dummy variable th
on school qualificati
at equals 1 if person has an interme- Intermediate Dummy variable th:
nalification. diate education q
at equals 1 if person has a primary Primary Dummy variable th
""""""""""" SCHOOn qualification
Dummy variable that equals 1 if person cannot read Illiterate
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