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Abstract

This paper documents the existence of a significant relationship between the gender gap in
educational investments and mothers’ ‘empowerment’ within households in India. Greater
female ‘empowerment’, measured by women’s education and autonomy, is associated with a
lower gap in the schooling of their sons and daughters across and within diverse socio-economic
settings. Raising both father’s and mother’s education increases the educational attainment of
daughters more than that of sons, but raising mother’s education is associated with significantly
greater reduction in the gender gap in schooling. From a policy perspective, the findings
highlight the importance of women’s ‘empowerment’ for intergenerational transfers of gender

equity in education.
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1 Introduction

The World Bank Policy Research Report on engendering growth (King and Mason 2001)
unambiguously suggests that gender equality is essential for sustainable economic growth and
reduction in poverty in developing countries. Greater female authority within households is
being progressively recognized as an important policy goal for improving not just the well-being
of women themselves but also for its positive impact on the outcomes of children in those
households (King and Mason 2001). Research suggests that mothers are likely to allocate more
household resources to children compared to fathers (Blumberg 1988; Thomas 1990; Hoddinott
and Haddad 1995; Quisumbing and Maluccio 2003). Therefore, an increase in mother’s decision-
making ability within the family can have a positive impact on her children’s welfare (Thomas
1990; Thomas et al. 2002).

Existing evidence indicates that the impact of mother’s influence on household decision-
making may differ by the gender of the child (Thomas 1990; Murthi et al. 1995) but the literature
is not conclusive on whether it exacerbates or reduces gender differences. Thomas (1990) finds
that in Brazil women’s education has a significantly stronger effect on girls’ health while
educated fathers prefer to invest more in boys. In Java (Thomas et al. 2002) and Cote d’Ivoire
(Haddad and Hoddinott 1994), on the other hand, women with greater earned income allocate
more resources to sons’ health. Moreover, in comparison with the large and growing evidence on
the relationship between women’s role within the household and the health outcomes of their
children (Thomas 1990; Haddad and Hoddinot 1994; Thomas et al. 2002), less is known about
its effect on children’s education or on existing gender inequity in household investments in
schooling. While some empirical studies suggest that mothers’ education (in Peru: King and

Bellew 1988) or labor income (in China: Qian 2008) has a larger positive effect on daughters’
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education, others find that fathers’ education has a greater impact on girls’ schooling
(Quisumbing and Maluccio 2003) in some countries. In the latter study of four developing
countries (Bangladesh, Indonesia, Ethiopia and South Africa) Quisumbing and Maluccio (2003)
find that relative resources controlled by women increases the share of household expenditures
on children’s education, but whether boys or girls benefit more differs substantially across
countries. For instance, in Bangladesh mother’s schooling and assets have a positive effect on
girls’ education. In Ethiopia, on the other hand, the mother’s asset ownership reduces
investments in daughter’s education but increases it for boys since the latter may be an important
source of financial security of parents in old age. Quisumbing and Maluccio (2003), therefore,
conclude that the direction of parental gender preference is a function of the underlying culture
and customs of a country and thereby varies across case studies.

In the study reported in this paper, the aim was to expand the literature on female
‘empowerment’ by analyzing its relationship with gender gap in educational attainment in India.
India forms an important case study for several reasons. First, in 2005-06 school enrollment of 6
to 14 year old girls was a little over 76% compared to almost 83% for boys in the country
(National Family Health Survey (NFHS) 2005-06). This gender gap is significantly wider at
higher levels of schooling (almost 10 percentage points for 11 to 14 year olds) and in rural areas
(less than 1 percentage point in urban areas compared to 8 percentage points in rural India for 6
to 14 year olds (NFHS 2005-06)). Assessment of the progress made since the adoption of the
Millennium Development Goals adopted at the United Nations (UN) Summit in 2000 shows that
South Asia, besides sub-Saharan Africa, is lagging behind in elimination of gender disparity in
education and universalization of primary schooling by 2015 (Glewwe and Zhao 2006). With

almost 70% of the primary school age population in the region coming from India, the country’s
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poor performance has been a primary driver of the slow progress made since the UN declaration
(Glewwe and Zhao 2006). Second, although some studies on the impact of female
‘empowerment’ on children’s health in India exist (Murthi et al. (1995) find that female literacy
and labor force participation reduces gender bias in child survival, Maitra (2004) finds that a
woman’s control over household resources has a significant effect on choosing prenatal care and
hospital delivery which significantly reduce the hazard of child mortality), there is paucity of
rigorous evidence on its effect on educational outcomes of boys and girls and thereby gender
gaps in schooling. Third, there exists wide spatial disparity in women’s decision-making
authority (NFHS 1998-99) in India. Typically, women in the north have less authority within the
household than in south India (Dyson and Moore 1983; NFHS 1998-99; Rahman and Rao 2004).
The extent of gender gap in school participation mirrors the geographical distribution of female
authority in household decision-making. In the four most populated northern states (Madhya
Pradesh, Rajasthan, Bihar and Uttar Pradesh) the average gender gap in school enrollment of 6 to
17 year olds varies between 6 to 20 percentage points compared to 1 to 10 percentage points in
the southern states (Tamil Nadu, Andhra Pradesh, Karnataka and Kerala) (NFHS 2005-06). A
natural question, therefore, arises as to whether greater say of the mother in the household has
any influence on the schooling of male and female children.

In this study I took into account the multi-dimensionality of female ‘empowerment’ by
measuring it as women’s education and autonomy. Utilizing data on the response of mothers
who are currently married to questions on their decision-making ability within the household, I
measured four aspects of their autonomy — decision-making authority, freedom of movement,
physical abuse and access to money. In order to address the estimation problem of endogenous

relationship between female ‘empowerment’ and household outcomes, this paper undertook two
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analyses. First, | estimated a family fixed effects model to account for the possibility that
unobservable family characteristics could influence both female autonomy and child schooling.
Second, to address the possibility that fertility affects women’s empowerment and children’s
educational outcomes, the paper checked the robustness of results by restricting the sample to
children of those families that have completed childbearing.

The empirical results suggest that households with more educated and autonomous
mothers exhibit less bias against girls’ schooling. An increase in both father’s and mother’s
education is associated with a larger effect on daughter’s attainment. But mother’s education
level has a more striking relationship with the gender gap in schooling compared to father’s
education. The disparity in the average schooling of sons and daughters in a family where the
mother has completed primary education is lower by almost 1/3 years of schooling, compared
to a household where the mother has less than primary education. Further, a one standard
deviation increase in mother’s autonomy is associated with an increase in daughter’s schooling
by more than half a month but has no correlation with son’s education. Taken together, the
estimates show that the reduction in gender inequality in schooling attainment of children within
households is greater when the mother’s education and autonomy rises from very low levels. The
conclusions are unchanged when state and primary sampling unit dummies were included in the
analysis to control for the simultaneous impact of aggregate level cultural factors and returns to
female education on women’s ‘empowerment’ and gender differences in educational
investments. The results are also robust to analyzing the enrollment status of the child as the
outcome variable to address the possibility that children’s educational attainment, cumulated

over years, may impact the mother’s current ‘empowerment’.
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The remainder of the paper is organized as follows. Section 2 defines and conceptualizes
female ‘empowerment’ as measured in this study. The data and the empirical methodology are
described in Sections 3 and 4, respectively. Section 5 presents the empirical results and Section 6

concludes.

2 Conceptual framework
A. Female ‘empowerment’

In the existing literature, female ‘empowerment’ has been measured in terms of: (1) women’s
ownership of economic resources; (2) the legal institutions that establish divorce laws and
inheritance rights (Agarwal 1994); (3) cultural or gender norms regarding marriage and divorce
(Rahman and Rao 2004; Anderson and Eswaran 2009); and (4) human capital such as education
that can influence mobilization of resources. Recent studies suggest that cultural and gender
norms are primary determinants of both women’s ownership and control over the utilization of
economic resources (Jejeebhoy 1998; Anderson and Eswaran 2009). The literature on female
agency, thus, is increasingly recognizing that the construction of an appropriate measure of
women’s authority should be guided by the institutions prevalent in a society (Quisumbing and
Maluccio 2003; Anderson and Eswaran 2009).

In the study I took this into account by measuring female ‘empowerment’ in terms of
women’s ‘autonomy’ and education (or human capital). | defined an autonomous woman as one
who has the freedom to make her own decisions, has access to resources (her own or her
husband’s) and is able to exercise some degree of influence in the utilization of these resources.
Thus ‘autonomy’ signifies women’s independence in decision-making and self-reliance. It is a
reflection of the social and cultural institutions that govern family behavior and could also
determine women’s ownership of material resources. Women’s educational attainment was

5
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included as an indicator of her potential earnings in the labor market and therefore her ability to
access resources outside marriage. Education, besides being correlated with ‘autonomy’, could
have an independent effect on household expenditures allocated to children’s schooling (Thomas

1990; Quisumbing and Maluccio 2003).
B. Defining the index of female autonomy

| used data from the National Family Health Survey of India (NFHS 1998-99) to quantify female
autonomy. The NFHS is a cross-sectional, nationally representative survey of households
providing detailed information on the demographic and socio-economic characteristics of
sampled families including each current resident’s educational status and attainment. The
individual survey in the NFHS is a cross-sectional survey of over 89,000 women in the
reproductive age group. All ever married women aged 15 to 49 years in the sampled households,
besides being interviewed about their education and reproductive histories, were asked questions
on household decision-making and position within the family. It is important to point out that
these responses are indicators of women’s independence relative to other household members,
including the husband. They do not necessarily measure all aspects of women’s autonomy but
summarize women’s perceptions of their existing decision-making power on several dimensions.
Further, the responses are unlikely to be affected by the presence of the husband, mother-in-law
or any other household member since almost 98% of the interviews were conducted with only
the respondent present.

For this study, the questions asked in the survey were grouped into four categories —
‘decision-making authority’, ‘freedom of movement’, ‘physical abuse’ and ‘access to money’.

The response scales were slightly modified from the original data to ensure the same minimum
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and maximum scale for each indicator of female autonomy. Thus, the scale indicates increasing

degree of autonomy, 1 being low autonomy and 3 being the highest, for each question:
Decision-making authority: Who makes the following decision in your household?

(COOK)What items to cook?

(HEALTH) Obtaining health care for yourself?

(JEWELRY) Purchasing jewelry or other major household items?

(FAMILY) Your going and staying with parents and siblings?

The responses were scaled as: 1= husband or others in the household, 2= respondent jointly with

husband or others in the household, 3=respondent only

Freedom of movement: Do you need permission to,
(MARKET) Go to the market?
(RELATIVE) Visit relatives or friends?

The responses were scaled as: 1=not allowed to go, 2= yes, 3= no

Physical abuse:

(BEAT) How often have you been beaten or mistreated physically in the last 12 months?

The responses were scaled as: 1=many times, 2= few times or once, 3=not beaten

90% of the women, who reported being physically abused, were beaten by their husbands. This

variable, therefore, was constructed only for physical abuse by the husband

Access to money:
(MONEY) Are you allowed to have money set aside that you can use as you wish?

The responses were scaled as: 1=no, 3=yes
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All eight variables have significant, although low, correlation with each other implying
the existence of a factor or factors common to all the indicators of a woman’s autonomy in the
household. For instance, a woman who is more likely to make her own decisions regarding items
to cook, purchasing health care and household items is also more likely to have freedom of
movement and access to money. | used common factor analysis (Rummel 1970) to assign
weights to each measure of autonomy and aggregate them into a single variable which can be
interpreted as a comprehensive indicator of a woman’s position within the household. Factor
analysis resulted in a total of eight factors of which four had an eigenvalue (degree and direction
of relationship with all eight measures of female authority) greater than zero. The first factor
explained 92% of the variance in the eight autonomy variables. The factor loadings (weights
attached to and correlation with each measure of female authority) on the first factor suggested
that it was positively correlated with each indicator of autonomy, with higher weight assigned to
visiting family, the market or relatives, decision-making authority on purchasing health care,
jewelry or other household items, and having access to money. | used this first common factor
obtained through factor analysis as an ‘index of female autonomy’ along which women were
ranked. The index accounts for the multidimensionality of women’s autonomy and at the same
time allows for ease of interpretation of the regression results. It was standardized to mean 0 and
standard deviation 1 in the analysis.

| tested the validity of the index in two ways. First, in keeping with the demography
literature which suggests that in patrilineal systems in the north women have less autonomy than
in the south, (Dyson and Moore 1983; for a more recent exposition of inter-regional variations
see Rahman and Rao 2004), Figure 1 shows that the index reproduces the spatial diversity in

women’s autonomy in India. The mean values of the index in the patrilineal northern states such
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as Bihar, Uttar Pradesh and Madhya Pradesh are negative and lie in the lowest quintile. The
southern and north-eastern states fall in the upper quintiles and exhibit positive or higher mean
values.

[Figure 1 here]

Second, | examined the importance of the social, cultural and demographic factors,
considered the source of female autonomy in India, in generating this index. The index was
regressed on a host of individual and household characteristics in a state fixed effects model in
Table 1. The magnitudes of the coefficients are in keeping with expectations. Within a state
older, more educated women (compared to women with less than primary schooling) and women
who are active in the labor force exhibit higher autonomy. Muslim women have lower autonomy
compared to non-Muslim women. A male first born raises the position of a woman given the bias
towards sons in India while having an elder female relative (such as a mother-in-law) residing in
the household reduces women’s independence in decision-making. Interestingly, the positive
coefficients on socio-economically deprived women (SC and ST) suggest greater autonomy
relative to high caste women. This result has been found by other recent literature on female
agency in India as well (Luke and Munshi 2007).

[Table 1 here]

3 Household data

For the purpose of the empirical analysis the information on mother’s characteristics in the
individual survey data were linked to those of her children in the household survey. The sample
was then restricted to all children in the school going age group of 6 to 15 residing within the
household. Since older children are more likely to move out of the household (due to early

marriage, given that the median age at first marriage for girls in 16.4 years (NFHS 1998-99), or
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for work) and data are not available for non-residents, this age group was selected in order to
addresses potential selection bias arising due to systematic differences in the characteristics of
children residing within and outside the household (Quisumbing and Maluccio 2003). The
analysis was limited to currently married mothers in male-headed households with the child as
the unit of observation. In the NFHS individual survey information is available on the current
husband of the child’s mother. I designated him the father of the child since his characteristics
have greater relevance to investments in the child than the biological father’s. Thus, ‘father’ does
not necessarily imply the biological father of the child in the analysis.

The sample summary statistics are described by gender in Table 2. The sample included
64,944 children of which 48% were girls. The mean age of both girls and boys in the sample was
a little over 10 years. Girls had more total number of siblings, on average. Current school
enrollment of girls was 8 percentage points lower than that of boys in the sample. Highest grade
completed was marginally greater for boys. Current parental ages were comparable for girls and
boys. 70% of mothers had completed less than primary school or had just three years of
schooling while approximately 56% of fathers had completed primary education or more. There
did not appear to be any significant differences in the parental educational characteristics by
child’s gender. The standard of living index of the households was medium or less with more
than half the children belonging to socially deprived families (SC, ST or OBC) and residing in
rural areas.

[Table 2 here]
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4 Empirical methodology

The baseline empirical model defines the educational outcome E of child ¢ (or E;) as:

Ec =ao+ oaF ¢ + 91 E™ + 92 Fe E™+ BLA™ + o AC™ + B3 Fe A™ + Ba Fe Al™ + 0 Ze + D& +ue
F. is a dummy for a female child. The level of education of the child’s mother (m) is represented
by vector E.™. It contains dummy variables for whether she has completed primary, middle or
high school or more. The excluded category is less than primary schooling. A" is the index of
autonomy of child ¢’s mother m. A.™ is the square of A.™ and captures any non-linear effects of
autonomy on a child’s schooling. For instance, suppose mother’s autonomy is beneficial for
children’s education but an increase in her autonomy raises the opportunity cost of her time on
household activities. Then, if children’s time substitutes for the mother’s time on household
chores the coefficient on A.™ could be negative implying a concave effect of mother’s autonomy
on children’s schooling.

The three levels of father’s education (as described for mothers) are included in Z; which is a
vector of child and household characteristics that could affect a child’s schooling. Z includes the
child’s age, number of siblings, and age and sex composition of siblings. The sibling
composition was included as an explanatory variable for two reasons. First, it accounts for the
direct effect of family size and of younger or older, male or female siblings in the household on
resources available for schooling an individual child. Second, the regression of the autonomy
variable on individual and family characteristics in Table 1 suggests that the gender composition
and the age of children may be correlated with the autonomy of the mother. The age of the
mother and father and the household head’s religion and caste are also included as controls for
the socio-economic characteristics of the household in Z.. The NFHS dataset includes an index

of the standard of living of the household, measured by households’ ownership of durable and
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non-durable assets. This represents permanent family income in Z.. Based on the results in Table
1, two variables likely to be correlated with the mother’s autonomy were also included in the
analysis - dummies for whether the mother’s first born is a son and the presence of the mother-
in-law or any other female relative elder to the child’s mother.

The outcome of interest, individual educational attainment or E;, is measured as the
deviation of a child’s highest completed grade from the average highest grade completed by
children of the same cohort (Quisumbing and Maluccio 2003). Since schooling is likely to be
incomplete for the sampled age group (6 to 15 year olds) grade attainment relative to the mean
grade attained by one’s age cohort is a good approximation of the educational attainment of the
child. This measure takes into account delayed enrollments, drop-outs and grade repetition and
tells us how a child is performing relative to her cohort. It also addresses any concern regarding
variation in access to schooling across age cohorts since it informs us of a child’s attainment
relative to children of the same age. In order to facilitate interpretation of the results, grade
deviation was standardized to mean 0 and standard deviation 1.

Estimates of the coefficients of interest could be an artifact of cultural emphasis on girls’
education which varies across the country rather than representing a significant correlation with
mother’s ‘empowerment’. For instance, in matrilineal societies, where women’s autonomy is
high and greater importance is also attached to girls’ education, the coefficient on the index of
mother’s autonomy and education would be biased upwards. Further, aggregate community
level autonomy factors may influence individual level autonomy as well as gender differences
in educational investments of children. Thus, in order to address the confounding unobservable
regional characteristics the analysis was conducted within states by including dummy variables

D¢’ for state s in which child ¢ currently resides. ag represents the constant and g is the child
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specific error term in the regression equation. Individual weights for the mother were used in
the analysis to make the results nationally representative.

To sum, the coefficients of interest are y; which measures the correlation between mother’s
education and son’s schooling and y; + y, which is the relationship with the education of the
female child. The marginal relationship between the index of autonomy of the mother and son’s
schooling is B1 + 2 A2, while for the girl child it is the sum of g1+ Bz +2 A" (B2 + Ba).
Evaluated at the mean of 0 (for standardized A."), the estimated marginal impact of autonomy on
boys and girls is 1 and 1 + f3, respectively.

To check the robustness of results obtained from the baseline specification | also conducted
the analysis within a primary sampling unit (PSU). If local employment prospects (returns to
schooling) or the level of autonomy of women are relatively greater in some parts of the country
or a state, there might also be more emphasis on schooling of girls in that region. This would
show up as a spurious correlation between mother’s empowerment and daughters’ education in
the analysis. Conducting a PSU fixed effect analysis enables examination of the decision-making
ability of mothers within a unit that is homogeneous in terms of culture, labor market
opportunities for women and also public policy aimed at empowering mothers (such as reserving
jobs for women on public works).

The analysis addressed the problem of endogenous relationship between female
empowerment and household outcomes in empirical estimations of household decision-making
in two ways. First, the autonomy measure may be correlated with unmeasurable or unobservable
family characteristics that simultaneously affect female ‘empowerment’ and schooling of
daughters and sons. For example, suppose families in which husbands allow their wives more

physical mobility and also put more emphasis on their children’s schooling, then in the empirical
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model this would show up as a correlation between female autonomy and children’s schooling.
However, in reality it would be the father’s characteristics which are influencing both mother’s
‘empowerment’ and children’s education. To address this possibility | adopted a family fixed
effects model (Quisumbing and Maluccio 2003). The family fixed effects sweep out the
unobservables in the household (or father) that do not vary over the gender of the children. Since
mother’s ‘empowerment’ does not vary within a family | restricted the sample to households
with heterogeneous gender composition of children (at least one son and one daughter) and
interacted mother’s autonomy and education with the child’s gender. Thus the coefficient on the
interaction between mother’s empowerment (autonomy and education) and the gender of a child
informs us of the difference between the effect of mother’s autonomy on sons and daughters.
Although the main effect of ‘empowerment’ cannot be estimated in a family fixed effects model,
the study’s objective of understanding the interaction between empowerment and gender gaps in
education is achieved.

A second possibility is that the ability of a woman to assert her preferences in the household
might be endogenous to her fertility decisions (Mason 1984; Jejeebhoy 1991; Abadian 1996).
Decisions regarding birth of future children might impact current female autonomy and
investments in schooling of children. For instance, currently pregnant women (which are likely
in my sample since these women are in the reproductive age) may be more constrained and
restricted to within the household and thereby have lower access to opportunities outside the
household. Even if the mother is currently not pregnant but either she or the husband desires
more children then in order to provide for an expanding family the mother may have to
contribute to family income by working outside the home (influencing her freedom of

movement) and/or the household may decide to withdraw an older child from school in the
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current period.Thus the robustness of results was checked by restricting the sample to children of
only those families in which the mother was currently not pregnant and either the father had been
sterilized or the mother did not desire future children (data are not available on father’s
preferences) or the mother was infecund.

A third possibility is that the autonomy index is indicative of some unobservable
household phenomenon that affects both female ‘empowerment’ as well as girls’ and boys’
education differentially. Household level characteristics that equally affect both daughters’ and
sons’ schooling and are unobserved can be factored out by the family fixed effects model
described above. However, unobservable family characteristics that differ by the children’s
gender cannot be accounted for by this model. For instance, more progressive husbands may
allow their wives greater physical mobility and also attach more importance to the education of
their daughters relative to sons. This issue can be addressed by using an instrument for women’s
‘empowerment’. But it is difficult to find a reliable instrument since data on determinants of
female empowerment that are truly exogenous to household decision-making (viz., direct public
transfers to women in Lundberg et al. 1997) are virtually absent for India. Using a poor
instrumental variable for female empowerment will lead to spurious and unreliable results of the

causal impact on gender gaps in education.

5 Results

A Impact of mother’s ‘empowerment’ on grade attainment

Table 3 presents the analysis of the relationship of mothers’ ‘empowerment’ with children’s
education by gender. Columns 1 to 4 represent different empirical models while rows 1 to 18 list
the variables whose regression coefficients are reported. | began the analysis by estimating the

baseline state fixed effects model in column 1. The statistically significant negative coefficient
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on the female child dummy (evaluated at the mean of the autonomy index) confirms the well-
acknowledged fact that a girl child is likely to have lower educational attainment than a male
child in India. The relationship between mother’s autonomy and boys’ schooling is insignificant
as suggested by the insignificant coefficient on the non-interacted index term in row 2. However,
mother’s ‘empowerment’ has a significant correlation with female child’s schooling shown by
the significant positive coefficient on the interaction of the female dummy with the autonomy
index in row 4. The total marginal effect for girls (sum of coefficients in rows 2 and 4) of a one
standard deviation increase in mother’s autonomy (evaluated at the mean) is almost 0.03
standard deviations higher grade attainment of daughters, as noted in row 19 of the table. At
higher levels of mother’s autonomy any correlation may disappear, for both sons and daughters,
as reflected in the insignificant coefficient on the square of the index (row 3) and its interaction
with female child (row 5).

[Table 3 here]

The positive coefficient on the interaction of mother’s education, at all levels, with
being a daughter (rows 9 to 11) indicates a greater correlation between mother’s schooling and
the educational outcomes of girls relative to boys. For instance, an increase in mother’s
schooling from below primary to at least primary schooling is associated with an increase in
boys’ grade attainment by almost 0.08 standard deviations (row 6) while girls’ attainment
increases by more than 0.30 standard deviations (sum of coefficients in rows 6 and 9). The
gender gap, therefore, narrows as the educational attainment of the mother rises. However, this
relationship is not linear. The effect of mother’s education at higher levels is negative for boys
(row 8) and positive but smaller in magnitude, for girls (sum of rows 7 and 10; 8 and 11). The

declining magnitude of the coefficients on successively higher levels of mother’s schooling
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(rows 7 and 8 compared to row 6) suggests that the relationship between mother’s education and
the child’s grade attainment is concave for both boys and girls. This may imply that the
opportunity cost of time spent in child rearing and other household activities of a more educated
mother is higher and children’s time in daily household activities substitutes for mother’s time on
these chores thereby reducing their leisure or learning time or both.

The coefficient on father’s education is larger than that of mother’s education at all levels
for boys (rows 12 to 14) and at middle and high school levels for girls (sum of rows 13 and 16
for middle schooling and sum of rows 14 and 17 for high schooling). Therefore, increasing
father’s education may raise the schooling levels of both boys and girls more than mother’s
schooling. Interestingly, the correlation between father’s education and the grade attainment of a
girl is also higher relative to that for a boy as shown by the positive coefficient on the interaction
of the father’s schooling with a female child dummy. For instance, an increase in father’s
education from below primary to at least primary schooling is associated with an increase in
boys’ grade attainment by almost 0.21 standard deviations (row 12) while girls’ attainment
increases by 0.27 standard deviations (sum of coefficients in rows 12 and 15). But the F tests of
equality of the differential marginal effect of mother’s and father’s education on a girl child
(coefficient on interaction of parental education with female child) is strongly rejected for every
level of parental education as shown by the p-values in the table. This suggests that greater
education of mothers has a larger association with reduction in the gender gap in schooling than
an increase in fathers’ schooling.

Unlike the effect of mother’s education, the correlation between father’s level of
education and child’s grade attainment increases with the former’s level of schooling as

suggested by the increasing magnitude of the point estimates when we move from primary to
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high school education. This reinforces the earlier inference about the non-linear effect of
mother’s education. Fathers are more occupied in income generating activities outside the
household and less likely to participate in child nurturing. Fathers’ higher earning ability due to
an increase in their level of education may have a pure income effect on the human capital of
both boys and girls. These results for mother’s empowerment and father’s education were not
affected when the sample was restricted to completed families as shown in column 2. Similar
results were obtained when | included controls for whether the family is complete or for the
mother being currently pregnant in the full sample.

To address any confounding local characteristics | conducted a primary sampling unit
(PSU) fixed effects analysis within states in column 3. The total marginal effect of a one
standard deviation increase in mother’s autonomy (evaluated at the mean) is 0.03 standard
deviations higher grade attainment of daughters, as noted in row 19, column 3. The correlation
with boys’ education (evaluated at the mean of the autonomy index) is insignificant as suggested
by the coefficient in row 2. The relationship between mother’s education and a lower gender gap
in schooling continues to be significant. This is evident from the significantly positive
coefficients on the interaction of a female child with the three levels of mother’s schooling (rows
9 to 11). Once again, father’s education has a higher correlation with the education of children of
both genders compared to the mother’s schooling. Although both father’s and mother’s
education might benefit daughters more than sons, the equality of the differential marginal effect
of mother’s and father’s education on a girl child (coefficient on interaction of parental education
with female child) is rejected again for every level of parental education as shown by the p-
values of the F tests in column 3 of the table. Restricting the sample to rural areas and

conducting a within village analysis gave similar results and is not reported here for conciseness.
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In column 4 of Table 3, along with PSU and state dummies, | included interactions of
PSU dummies with female child. Thus, controlling the extent of gender bias in schooling (PSU x
female child) and confounding cultural and economic factors at the local level (PSU and state
dummies) does not change the results. As expected, controlling for the existing gender gap
makes the coefficient on the female child (row 1) insignificant. The marginal effect of autonomy
on the female child is again 0.028 standard deviations higher grade attainment of daughters (row
19, column 4). The results for parental education are also unaffected.

The entire sample was restricted to families with at least one daughter and one son in the 6
to 15 age group for a within family analysis in Table 4. Almost 49% of the sampled children
belonging to families with only daughters or only sons in this age group were dropped from the
family fixed effects analysis. In column 1 the results are similar to those obtained from Table 3.
A one standard deviation increase in mother’s autonomy (evaluated at the mean) is associated
with 0.025 standard deviations higher grade attainment of daughters compared to boys as noted
in row 2. The effect of a higher autonomy index on the female child is positive as shown by the
coefficient in row 3. The equality of the differential marginal effect of mother’s and father’s
education on a girl child (coefficient on interaction of parental education with female child) is
strongly rejected for all levels of schooling of parents as shown by the p-values of the F tests.
[Table 4 here]

In addition to the family dummies I included state dummies interacted with female child
to control for the gender gap in schooling in each state in column 2. Mother’s autonomy is
significantly positive only at higher values of the index as shown by the insignificant coefficient
on the interaction of the autonomy index with a female child dummy (row 2) and the positive

coefficient on the square of the interacted index (row 3). This suggests that a rise in mother’s
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autonomy from low levels is more positively associated with daughter’s schooling compared to
son’s. The marginal relationship between mother’s education and daughter’s schooling remains
significantly higher than that of the father’s, particularly for primary and middle school
education, as implied by the tests of equality of coefficients. Results for the restricted sample of
families that have completed childbearing were not different from the full sample results for all
the empirical models discussed in Tables 3 and 4 and are therefore not reported here for
CONCIseness.

To sum, the results indicate a robust relationship between mothers’ ‘empowerment’ and a
lower bias against girls’ education. Having a more autonomous mother is associated with lower
gender gap in grade attainment even when cultural variation in emphasis on girls’ schooling,
local heterogeneity in female labor market opportunities and unobservable household
characteristics affecting educational investments in children are accounted for. Both mothers’
and fathers’ education has a more beneficial impact on daughters’ schooling compared to sons’
but mothers’ education has a larger impact on reducing the gender gap in education across all the
empirical models. However, the magnitude of the effect of mother’s education, on both boys and
girls, declines at higher levels. Using alternative categories of education levels of mothers and
fathers - illiterate, less than primary, primary and more than primary — does not change these

conclusions.
B. Robustness checks

The level of a mother’s autonomy is very likely to vary over her lifetime. With the birth of
children, variation in the duration of the marriage and ageing, for instance, a woman’s influence
on household matters might rise or decline. However, my measure of a woman’s current

autonomy summed up by the index is not dynamic since it is measured at only one point in her
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lifetime. The measure of educational attainment used in the analysis is reflective of the
educational attainment cumulated over previous years of schooling of a child. The past
educational performance of children may affect this current measure of autonomy of the mother.
For instance, if children perform poorly at school the mother may be expected to stay at home to
take better care of them thus restricting her mobility or she might be blamed for the child’s
performance and be physically abused more frequently. This issue is less serious when the
measure of educational outcome is the current enrollment status of children since it reflects
participation more than academic progress.

[Table 5 here]

Table 5 shows the results of regressing current enrollment on mother’s autonomy and
level of schooling. The conclusions do not change. In column 1 I show the results of the baseline
state fixed effects model. The negative coefficient on mother’s autonomy in row 2 (effect on
boys) and the positive coefficient on the interaction of mother’s autonomy with a female child in
row 4 (differential impact on girls) in column 1 again leads to the conclusion that the gender gap
is narrower in households in which mothers’ autonomy is higher. A one standard deviation
increase in mother’s autonomy (evaluated at the mean) is associated with almost 0.01 higher
probability that daughters are currently enrolled (row 19) and 0.01 lower probability for boys
(row 2). The results for parental education are similar to those for grade attainment.

Controlling for unobservable characteristics of the family in column 2 of the table shows
that the total marginal effect of a one standard deviation increase in mother’s autonomy
(evaluated at the mean) is more than 0.01 higher enrollment probability for daughters compared
to sons (row 4). The equality of the differential impact on father’s and mother’s education for

daughters is rejected for primary schooling. This suggests that raising mother’s education from
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below to at least primary schooling can have a significant effect on reducing gender disparities in
schooling.

To summarize the empirical results, in Figures 2 and 3 | traced the predicted values of
grade attainment of boys and girls as mothers’ ‘empowerment’ changes. The predicted values
were based, approximately, on the mean sample characteristics (see Table 2): 11 year old girls
and boys with three siblings whose mothers are 34 years old and fathers are 40. The child
belongs to a Hindu, ST (scheduled tribe), rural household whose standard of living is medium.
The father resides in the household and has completed middle school. The figures are based on
the coefficients obtained from the state-fixed effects specification in column 1 in Table 3.

[Figure 2 here]

The results, as expected, are dramatic for mother’s schooling. In Figure 2, holding the
index of autonomy constant at the mean of 0 and increasing mother’s schooling from less than
primary schooling to at least completed primary schooling reverses the gap in grade attainment:
girls attain almost half a grade or 6 months more of schooling compared to boys. Note that at
higher levels of mother’s schooling, the marginal impact of mother’s education on grade
deviation from cohort mean declines sharply for both girls and boys. The low level of schooling
of women should, therefore, help in explaining the observed lower attainment levels of girls in
the population in India. The picture suggests that for women with the same level of autonomy,
improvements in their education can have a dramatic effect on reducing the gender gap in
educational outcomes of their children.

[Figure 3 here]
Figure 3 shows the predicted values for grade deviation from cohort mean when the

autonomy index varies within two standard deviations from the mean, keeping mother’s
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education constant at less than primary schooling. The gap in grade attainment declines as the
index increases. An increase in the index of autonomy from -2 to -1 standard deviation from the
mean reduces the gender gap by 20 per cent. This indicates a reduction in grade attainment gap
by 0.09 grades or over a month of schooling, assuming that attainment of an additional grade
implies at least one more year of schooling. However, the relationship between grade attainment
and the autonomy index is concave. So a larger decline in the gender gap may occur when the

autonomy index increases from values below the mean.

6 Conclusions

This study examined the extent to which inequality in educational investments in male and
female children varies by the degree of ‘empowerment’ of the mother within households in
India. It took into account the emphasis of recent literature on the importance of cultural and
gender norms in a society to define female ‘empowerment’ in terms of a woman’s level of
education and her autonomy in decision-making within the household. While education
determines women’s ability to access market opportunities outside the household, her autonomy
reflects the social and cultural institutions that determine her control over the utilization of
resources (her own or other members’) within the family.

The analysis establishes the existence of a robust, positive relationship between mothers’
‘empowerment’ and a lower gender gap in household investments in children’s schooling in
India. The results show that in India, unlike some countries, increasing both father’s and
mother’s education is associated with greater educational attainment of daughters relative to
sons. However, raising mother’s education is associated with a significantly greater reduction in
the gender gap in schooling than an increase in father’s attainment. State fixed effects estimates

suggest that an increase in mothers’ education from below to at least primary education increases
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daughters’ schooling by more than 6 months or almost 2/3" of a year of schooling compared to
1/3" years for boys. Moreover, a one standard deviation increase in a mother’s index of
autonomy is associated with almost half a month more of schooling for girls but has no
significant association with boys’ educational attainment. Taken together, the results indicate
that in families in which mothers are more educated and have a greater say in decision-making
there is less discrimination against educational investments in daughters. This result is robust to
unobservable family characteristics that equally affect both daughters’ and sons’ schooling and
any possible endogenous relationship between female ‘empowerment” and family size.

The study, while reinforcing the findings of previous literature on the positive impact of
mothers’ ‘empowerment’ on children’s health in India (Murthi et al. 1995; Maitra 2004),
highlights the significance of improving women’s schooling and its potential impact on
intergenerational transfers of gender equity. Policy interventions which raise awareness against
restrictive social norms that hinder women’s control over utilization of resources coupled with
improving their access to economic opportunities could be effective in creating gender equality
in both health and educational outcomes of children in India and attaining the Millennium

Development goal of gender parity.
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Figure 1  Spatial variation in women’s index of autonomy in India, 1998-99

Lowest Quintile
Second Quintile

Third Quintile
Fourth Quintile
Highest Quintile
Data Not Available

Notes: The index has mean 0 and standard deviation 1. Individual weights have been used to make the data
nationally representative.

Source: National Family Health Survey (1998-99)
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Table 1 Regression estimates of the effect of individual and household characteristics on the
autonomy index of currently married women, India 1998-99

Variables Coefficient ~ Standard Error
Age of woman (years) 0.022***  0.001
Muslim woman -0.074***  0.010
Woman'’s schooling:

Primary Schooling 0.076***  0.010
Middle Schooling 0.113***  0.013
High Schooling or more 0.270***  0.013
Husband’s schooling:

Primary Schooling 0.013 0.009
Middle Schooling -0.020* 0.010
High Schooling or more 0.021** 0.010
Woman worked in last 12 months 0.058***  0.004
SC woman 0.030***  0.010
ST woman 0.096***  0.013
OBC woman 0.006 0.008
Age difference with husband (years) 0.004***  0.001
Number of children of age 5 or less -0.024***  0.003
First born is male child 0.031***  0.006
Standard of living index of household 0.015***  0.006
Female head of household 0.332***  0.014
Husband not residing in household 0.364***  0.015
Marital duration (years) -0.025***  0.005
Older woman residing in household -0.248***  0.007
Rural household -0.268***  0.008
Constant -0.790***  0.125
State of residence fixed effect Yes
Observations 83,074
Adjusted R? 0.22

Notes: All variables, except those measured in years, the number of children of age 5 or less and the
standard of living index, are dummy variables. The standard of living index of the household is
measured by the NFHS on the basis of asset ownership of households into 1=low, 2=medium, 3=high
standard of living. SC (scheduled caste), ST (scheduled tribe) and OBC (Other backward castes) are
socially and economically deprived section of the population.

* Significant at 10%, ** 5%, *** 1%

Source: as for Figure 1
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Table 2 Summary statistics, by gender, for variables used for analyses, India 1998-99

Variable Female Male
(N=31,269) (N=33,675)
Child’s age (years) 10.14 10.17
(2.83) (2.84)
Number of siblings 3.12 2.84
(1.70) (1.68)
Number of younger male siblings 0.86 0.70
(0.87) (0.84)
Number of elder male siblings 0.72 0.72
(0.95) (0.95)
Number of younger female siblings 0.77 0.64
(0.94) (0.84)
Number of elder female siblings 0.77 0.78
(1.03) (1.03)
Current enrollment 0.77 0.85
(0.42) (0.35)
Highest grade attained 2.94 3.25
(2.77) (2.72)
Deviation of highest completed grade from cohort mean -0.08 0.07
(1.07) (0.92)
Mother's age (years) 33.78 33.86
(5.75) (5.75)
Father's age (years) 39.79 39.77
(7.16) (7.05)
Mother’s autonomy index 0.01 -0.01
(1.01) (0.99)
Mother's schooling:
Less than primary 0.70 0.70
(0.46) (0.46)
Primary 0.13 0.13
(0.33) (0.33)
Middle 0.07 0.07
(0.25) (0.25)
High school or more 0.10 0.11
(0.31) (0.31)
Father’s schooling:
Less than primary 0.43 0.43
(0.50) (0.50)
Primary 0.17 0.17
(0.38) (0.38)
Middle 0.14 0.13
(0.34) (0.34)
High school or more 0.26 0.26
(0.44) (0.44)
Muslim head of household 0.15 0.14
(0.36) (0.35)
SC head of household 0.18 0.18
(0.38) (0.39)
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ST head of household 0.13 0.13
(0.34) (0.13)
OBC head of household 0.28 0.29
(0.45) (0.45)
Standard of living of household 1.89 1.89
(0.70) (0.70)
Rural household 0.71 0.71
(0.45) (0.45)

Notes: Standard deviations in parentheses. SC (scheduled caste), ST (scheduled tribe) and OBC (Other
backward castes) are socially and economically deprived section of the population. The standard of living
index of the household is measured by the NFHS on the basis of asset ownership of households into
1=low, 2=medium, 3=high standard of living.

Source: as for Figure 1
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Table 3 Regression estimates of the relationship between mother’s empowerment and child’s grade
attainment, India 1998-99

Variables Model
1) ) ®) (4)
(1) Female child -0.213***  -0.213*** -0.218*** 0.219
(0.017) (0.018) (0.017) (0.348)
(2) Mother's autonomy 0.005 0.005 0.007 0.009
(0.007) (0.008) (0.007) (0.007)
(3) Mother's autonomy? -0.007 -0.009 -0.008 -0.009*
(0.005) (0.005) (0.005) (0.005)
(4) Mother's autonomy x female child 0.024*** 0.025** 0.023** 0.019**
(0.009) (0.010) (0.009) (0.009)
(5) Mother's autonomy® x female child -0.007 -0.008 -0.005 -0.003
(0.007) (0.007) (0.007) (0.007)
Mother’s schooling:
(6) Primary school complete 0.080*** 0.069*** 0.073*** 0.076***
(0.017) (0.018) (0.017) (0.017)
(7) Middle school complete 0.031 0.020 0.024 0.026
(0.025) (0.026) (0.025) (0.025)
(8) High school complete -0.066***  -0.072*** -0.072***  -0.064***
(0.022) (0.023) (0.022) (0.023)
(9) Primary schooling x female child 0.253*** 0.266*** 0.252*** 0.243***
(0.023) (0.024) (0.022) (0.022)
(10) Middle schooling x female child 0.256*** 0.268*** 0.258*** 0.249***
(0.031) (0.032) (0.031) (0.031)
(11) High schooling x female child 0.269*** 0.287*** 0.275*** 0.262***
(0.028) (0.030) (0.028) (0.029)
Father’s schooling:
(12) Primary school complete 0.207*** 0.208*** 0.206*** 0.207***
(0.017) (0.018) (0.017) (0.017)
(13) Middle school complete 0.300*** 0.303*** 0.296*** 0.298***
(0.019) (0.020) (0.019) (0.019)
(14) High school complete 0.397*** 0.394%*** 0.390*** 0.387***
(0.018) (0.019) (0.018) (0.018)
(15) Primary schooling x female child 0.063*** 0.067** 0.068*** 0.069***
(0.024) (0.027) (0.024) (0.024)
(16) Middle schooling x female child 0.065** 0.074%*** 0.064*** 0.058**
(0.025) (0.028) (0.024) (0.025)
(17) High schooling x female child 0.062** 0.072*** 0.055** 0.07***
(0.024) (0.026) (0.028) (0.024)
(18) Constant -0.308***  -0.503*** 0.110 0.107
(0.077) (0.086) (0.085) (0.085)
(19) Marginal effect of autonomy on 0.030*** 0.030*** 0.030*** 0.028***
female child (2) + (4)
(0.008) (0.009) (0.008) (0.008)
Tests of Equality:
(9) = (15) 0.00 0.00 0.00 0.00
(10) = (16) 0.00 0.00 0.00 0.00
(11) = (17) 0.00 0.00 0.00 0.00
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State of residence fixed effect Yes Yes Yes Yes
Primary sampling unit fixed effect No No Yes Yes
Primary sampling unit x female child No No No Yes
Completed family only No Yes No No
Observations 64,944 55,950 64,944 64,944
Adjusted R? 0.28 0.28 0.29 0.30

Notes: Standard errors corrected for clustering on the family in parentheses. Controls include number of alive
younger and elder male and female siblings, total number of alive siblings squared, age of child, age of child
squared, age of mother, age of father, standard of living index and dummies for whether the mother’s first
born is a male, Hindu head of household, Muslim head of household, SC, ST, OBC head of household, father
currently not residing in household, presence of woman elder to mother in household and rural household.

Row 19 is calculated using the LINCOM command is STATA which computes point estimates, standard
errors and t statistics for linear combinations of coefficients.

P-values reported for F-tests of equality of coefficients.

* Significant at 10%, ** 5%, *** 1%
Source: as for Figure 1
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Table 4 Regression estimates of the relationship between mother’s empowerment and child’s grade

attainment, India 1998-99

Variables Model
1) ()

(1) Female child -0.413***  -0.061
(0.021) (0.400)

(2) Mother's autonomy x female child 0.025***  -0.003
(0.009) (0.010)

(3) Mother’s autonomy” x female child 0.012* 0.016**
(0.007) (0.007)

Mother’s schooling:

(4) Primary schooling x female child 0.272*** 0.21%**
(0.028) (0.028)

(5) Middle schooling x female child 0.313*** 0.244***
(0.041) (0.041)

(6) High schooling x female child 0.331*** 0.244***
(0.039) (0.040)

Father’s schooling:

(7) Primary schooling x female child 0.120*** 0.123***
(0.024) (0.024)

(8) Middle schooling x female child 0.080*** 0.102***
(0.029) (0.029)

(9) High schooling x female child 0.079*** 0.130***
(0.026) (0.026)

(10) Constant 0.746*** 0.763***
(0.098) (0.097)

Tests of Equality:

@ =@ 0.00 0.03

(5)=(8) 0.00 0.01

(6) =(9) 0.00 0.04

Family fixed effect Yes Yes

State of residence x female child No Yes

Observations 31,733 31,733

Adjusted R? 0.49 0.50

Notes: see Table 3

All controls, except number of alive younger and elder male and female siblings, age of child and age of child
squared, are household fixed effects and drop out of the regression.

P-values reported for F-tests of equality of coefficients.

* Significant at 10%, ** 5%, *** 1%

Source: as for Figure 1
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Table 5 Regression estimates of the relationship between mother’s empowerment and
child’s current school enrollment, India 1998-99

Variables Model
1) )
(1) Female child -0.115***  -0.182***
(0.007) (0.008)
(2) Mother's autonomy -0.009***
(0.003)
(3) Mother's autonomy? 0.002
(0.002)
(4) Mother's autonomy x female child 0.017*** 0.012***
(0.004) (0.004)
(5) Mother’s autonomy? x female child -0.006** -0.002
(0.003) (0.003)
Mother’s schooling:
(6) Primary school complete 0.017***
(0.006)
(7) Middle school complete -0.013
(0.008)
(8) High school complete -0.051***
(0.007)
(9) Primary schooling x female child 0.098*** 0.114***
(0.009) (0.012)
(10) Middle schooling x female child 0.096*** 0.106***
(0.010) (0.018)
(11) High schooling x female child 0.089*** 0.092***
(0.009) (0.017)
Father’s schooling:
(12) Primary school complete 0.101***
(0.007)
(13) Middle school complete 0.106***
(0.008)
(14) High school complete 0.131***
(0.007)
(15) Primary schooling x female child 0.009 0.041***
(0.011) (0.010)
(16) Middle schooling x female child 0.052*** 0.080***
(0.011) (0.012)
(17) High schooling x female child 0.052*** 0.086***
(0.010) (0.011)
(18) Constant 0.151*** 0.255%**
(0.035) (0.033)
(19) Marginal effect of autonomy on 0.008** -
female child (2) + (4)
(0.003)
Tests of Equality:
(9) = (15) 0.00 0.00
(10) = (16) 0.01 0.25
(11) = (17) 0.03 0.82
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State of residence fixed effect Yes -
Family fixed effect No Yes
Observations 65,238 31,876
Adjusted R? 0.21 0.21

Notes: see Table 3

All controls, except number of alive younger and elder male and female siblings, age of child and age of
child squared, are household fixed effects and drop out of the regression in column 2.
P-values reported for F-tests of equality of coefficients.

* Significant at 10%, ** 5%, *** 1%

Source: as for Figure 1
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Figure 2  Impact of mother's education on child’s grade attainment, India 1998-99
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Notes: The predicted values are based on the mean sample characteristics and the coefficients obtained
from the state-fixed effects specification in column 1 of Table 3. A positive (negative) sign on the Y axis
implies that the highest grade attained by the child is higher (lower) that the mean grade attainment for
her or his cohort.

Mother’s index of autonomy is held constant at mean 0.

Source: as for Figure 1
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Figure 3 Impact of mother's autonomy on child’s grade attainment, India 1998-99
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Notes: The predicted values are based on the mean sample characteristics and the coefficients obtained
from the state-fixed effects specification in column 1 of Table 3. A positive (negative) sign on the Y axis
implies that the highest grade attained by the child is higher (lower) that the mean grade attainment for
her or his cohort.

Mother’s education is held constant at less than primary schooling.

Source: as for Figure 1
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