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Abstract

Standard models of labor supply predict that unearned income decreases labor
supply. We propose an alternative noncooperative household model in which a woman’s
unearned income improves her autonomy within the household, which raises her
gains from working and can increase her labor supply. We find empirical support for
this model, using women’s exposure to the Hindu Succession Act in India as a source
of exogenous variation in their unearned income. Exposure to the Hindu Succes-
sion Act increases a woman'’s labor supply by between 3.8 and 6.1 percentage points,
particularly into high-paying jobs. Autonomy increased by 0.17 standard deviations,
suggesting that control of income is a potential channel for these effects. Thus, poli-
cies that empower women can have an additional impact on the labor market, which

can further reinforce autonomy increases.
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1 Introduction

Households are important economic units, but there is a large body of evidence that they
do not necessarily act as unitary entities (Lundberg, Pollak and Wales 1997; Duflo 2003;
Quisumbing and Maluccio 2003; Duflo and Udry 2004; Qian 2008; Luke and Munshi
2011). This phenomenon is particularly true in developing countries, where the common
practice of spouses keeping their money in separate accounts provides prima facie evi-
dence that households do not act as one unit.! Even if the household is not unitary, if
spouses bargain collectively (Browning and Chiappori, 1998), this bargaining need not
impair efficiency.> Given evidence of intra-household bargaining — which, if noncooper-
ative, could lead to inefficient outcomes — a natural question is how household members’
bargaining power shapes household production. We provide evidence that household
behavior in India is consistent with a noncooperative household model and argue that in
this context, empowering women can increase women’s labor supply by increasing their
gains from working.

Specifically, we examine the effects of the Hindu Succession Act (HSA), which was
phased into different states in India between 1976 and 2005, on the labor supply of women
exposed to it. Traditionally, inheritance in India among individuals that died without a
will was given to a group of coparceners, which typically included only male relatives.
However, amendments to the HSA phased in by various states (specifically, Kerala in
1976, Andhra Pradesh in 1986, Tamil Nadu in 1989, Maharashtra and Karnataka in 1994)
and then ratified nationally in the remaining 24 states in 2005 explicitly made daughters
coparceners.

The HSA greatly improved women’s ability to inherit property, thereby increasing
their lifetime unearned income and their bargaining power. We find empirically that the

1See Munro et al. (2014b) for a comprehensive recent summary of both the quantitative and qualita-
tive evidence throughout the world that spouses keep income in separate accounts and frequently conceal
money from each other. In India in particular, Munro et al. (20144) found that more than half of spouses in
a sample of households in rural Tamil Nadu and rural and urban Uttar Pradesh hid some money from each
other.

2There is an ongoing debate on the extent to which household production and consumption outcomes
are efficient. Bobonis (2009), Rangel and Thomas (2012), and Attanasio and Lechene (2014) provide evi-
dence that consumption patterns respond to changes in household members’ bargaining power in a way
that is consistent with a Pareto-efficient household allocation, though Angelucci and Garlick (2014) find
that Pareto efficiency in consumption can be rejected for younger cohorts in the same Mexican setting as
Bobonis (2009) and Rangel and Thomas (2012). Moreover, Duflo and Udry (2004) and Robinson (2012)
provide evidence of incomplete insurance within households, which is inconsistent with Pareto efficiency,
and Mazzocco (2007) provides evidence that the inability to commit hampers Pareto efficient outcomes.
On the production side, Udry (1996) and Rangel and Thomas (2012) reject efficient allocation of inputs be-
tween household members in West Africa, though Akresh (2008) finds that households in other parts of the
Burkinabe context examined by Udry (1996) exhibit behavior consistent with efficiency.
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HSA increased women’s labor supply, especially into high-paying jobs. We develop a
theoretical model of a noncooperative household in which a woman’s level of unearned
income increases her control over her income (which we call an autonomy effect)® and
thereby her gains from working. If the autonomy effect dominates the income effect of
greater unearned income, then unearned income increases a woman'’s labor supply. By
contrast, we show in the appendix that a standard collective household model predicts a
negative correlation between a woman’s unearned income and her labor supply, as also
discussed in McElroy and Horney (1981).4

Under plausible assumptions on the utility functions in our baseline noncooperative
household model,”> empowering the woman increases efficiency: both she and her hus-
band are better off when she has a higher bargaining power. The husband’s utility may
not increase, however, if he obtains a sufficiently large disutility from his wife working
or gaining autonomy, which is not reflected in our baseline model but suggested by em-
pirical evidence in section 4 that the husband’s labor supply does not fall as the wife’s
labor supply increases. While this result is consistent with the presence of a disutility to
the husband, it is plausible that this utility cost will fall once more women begin working
outside the home, so our baseline model would then provide a long-run benchmark on
the benefits to the husbands of empowering women. If so, unlike in Doepke and Tertilt
(2009) and Fernandez (2014), where men want their daughters to be empowered (and
would prefer that their wives remain unempowered if it were possible), men will pre-
fer their wives to be empowered if the resulting increased financial contribution to the
household public good ultimately dominates any utility cost to the men.

The HSA applied only to Hindu women who were unmarried at the time of imple-
mentation, so we identify its effects by comparing the outcomes of girls below the 10th
percentile of the age at marriage distribution at the time the HSA was passed in their
state to those of girls above the 90th percentile of age at marriage, and comparing this dif-

3Throughout the paper, we use the terms “bargaining power” (and corresponding verb “empower”
and adjective “empowered”) to coincide with household bargaining models in which a higher outside
option allows a household member to receive a higher pay-off. When we use the term “autonomy,” we
are specifically referring to the way it is conceptualized in our theoretical model, as control over household
income.

4Schultz (1990), Gray (1998), and Rangel (2006) present results on the effects of plausibly exogenous
changes to women'’s bargaining power on labor supply. While Schultz (1990) and Rangel (2006) find ev-
idence for the collective model’s prediction that women use increased bargaining power to increase their
leisure, Gray (1998) aligns with our finding that women with more bargaining power work more. Given
the context-dependent findings from tests of efficiency (Akresh 2008; Angelucci and Garlick 2014), it is not
surprising that the relationship between women'’s bargaining power and labor supply varies by context.

SIn particular, if parameter values are such that both spouses contribute to the household public good in
equilibrium and the wife cares relatively more about the consumption of private goods and the household
public good than leisure.



tference in Hindu women to the difference in women of non-treated religions (primarily,
Muslim and Christian women). We begin by using the National Family Health Survey to
confirm that the HSA increased women’s autonomy by 0.17 standard deviations, namely,
her participation in large household decisions and her ability to go places without an es-
cort. We proceed to find that exposure to the HSA increases a woman’s probability of
working by between 3.8 and 6.1 percent. The effect is driven by work for a non-family
member, for cash, and that takes place away from home, confirming the model’s predic-
tions of a greater increase in the labor supply into high-paying jobs. We demonstrate the
robustness of this labor supply result by turning to the National Sample Survey (NSS),
which also allows us to use an additional source of variation: survey rounds conducted
before versus after the passing of the HSA. We also use the NSS to provide evidence that
the effect of the HSA was weaker among single women, whom we argue faced an income
effect but less of an autonomy effect, and evidence against the presence of increasing the
labor supply of treated women in states leading up to the reform. Our robustness checks
suggest that these labor supply results are not driven primarily by changes in premarital
human capital investments or marital matching. We acknowledge, however, that while
we provide suggestive evidence that our model is an important mechanism linking the
HSA and labor supply, we cannot entirely rule out other mechanisms.

Previous literature has examined the Hindu Succession Act and other reforms to women’s
inheritance rights but has focused primarily on human capital and intra-household bar-
gaining, outcomes that are consistent with either collective or non-cooperative house-
holds. Specifically, Roy (2015) and Deininger, Goyal and Nagarajan (2013) both find that
the HSA increased girls” education, and Roy (2008) finds that it increased women’s bar-
gaining power. Its effects on women were not unambiguously positive, however. Rosen-
blum (2015) shows that the HSA increased female child mortality, arguing that it raised
the cost of girls for parents who would like to bequeath property to their sons. Anderson
and Genicot (2014) argue that the HSA has intensified intra-household conflicts, increas-
ing both domestic violence and suicides among men and women.® Other countries have
conducted similar reforms to women’s inheritance rights; Carranza (2012) finds that a
reform in Indonesia decreased the use of son-biased fertility stopping rules, and Harari
(2013) finds that a reform in Kenya increased women’s education and bargaining power.
Our model builds upon the relationship between inheritance law and women’s bargain-

ing power by examining whether this increased bargaining power affects labor supply

By contrast, Mathur and Slavov (2013) use a different identification strategy and data to find that the
HSA decreased domestic violence. Both papers agree, however, that the reform increased women’s control
of decisions within the household.



decisions, which also provides some evidence in favor of a noncooperative household
model.

Our paper also contributes to the literature examining the determinants of female la-
bor supply. Since women’s labor force participation is an important outcome — it affects
women’s status within the household (Anderson and Eswaran 2009; Atkin 2009), their
marriage and childbearing decisions (Jensen 2012; Heath and Mobarak 2015), and the
productivity of the economy overall (Bloom et al., 2009) — a large literature has studied
the determinants of female labor supply. These papers have highlighted the opportunity
costs of working,” the availability of job opportunities in industries in which women have
a comparative advantage (Rendall 2010; Jensen 2012), and cultural norms (Ferndndez,
Fogli and Olivetti, 2004). We highlight a different determinant of women’s labor force
participation, building on the considerable evidence refuting unitary household models.
Our results thus coincide with recent evidence that policy can modify cultural norms
(Bau 2016). In particular, policy changes to inheritance rights can constitute an additional
determinant of women’s labor force participation, above standard supply and demand
factors.

The role of intrahousehold bargaining in determining female labor supply can also
help explain its relationship to economic development. Goldin (1994) points out that
women’s labor supply is U-shaped: it first declines and then rises as countries develop.
Her argument is that income effects are particularly important when women’s only op-
tion to work outside the home is manual labor, against which there is strong social stigma.
As a country develops, women gain access to white-collar work, which is less stigma-
tized, and they rejoin the labor force. We present a different (although complementary)
explanation for this U-shape, based on the fact that women’s legal rights to own and in-
herit property tend to rise as countries develop (Doepke, Tertilt and Voena, 2012). When
unearned income increases in our model, income effects will dominate for women who
receive low wage offers, holding constant men’s unearned income (corresponding to a
move from low to medium development), and women’s labor supply will fall. As high
wage offers become available, however, the autonomy effect will begin to dominate and
labor supply will again increase.

Finally, our results provide further insight on the joint determination of female la-
bor supply and autonomy. While previous studies have documented a causal effect of

women’s labor force participation on their bargaining power within the household (An-

7In particular, there is much research on the relationship between fertility (Goldin and Katz 2002; Bloom
et al. 2009; Agtiero and Marks 2011) or childcare costs (Connelly, 1992) and female labor supply. Other
research in this vein has examined the time required by household production (Greenwood, Seshadri and
Yorukoglu, 2005) or caretaking of elderly household members (McGarry, 2006).



derson and Eswaran 2009; Atkin 2009), our results suggest that causality runs in the other
direction as well. Since policy-makers often seek to increase women'’s labor supply as
a way to improve development outcomes — see, for instance, the 2012 World Develop-
ment Report — our results suggest that reforms that improve women’s standing within
the household have both a direct effect on outcomes such as children’s health or educa-
tion and an indirect effect through labor supply.

The rest of the paper proceeds as follows. In section 2, we develop a model of women's
autonomy and household members’ labor supply decisions that demonstrates the possi-
bility that a woman’s unearned income can increase her labor supply. Section 3 describes
the data and empirical strategy that we use to test the model’s predictions. In section 4,
we provide our main results on labor supply, and in section 5, we investigate alternative
channels connecting women'’s autonomy and labor supply and discuss the limitations of

our empirical strategy. Section 6 concludes.

2 Theoretical Model

In this section, we set up a simple model that identifies how a change in unearned in-
come affects labor supply in a household setting. A standard income effect predicts that
unearned income decreases labor supply. While our model incorporates this effect, we
argue that a wife’s unearned income also increases her autonomy — her control of her
income — which raises her effective wage and thus may increase her labor supply. We
denote this as an autonomy effect. In accordance with evidence that production decisions
between husbands and wives are not necessarily efficient (Udry 1996; Rangel and Thomas
2012), our main model is a noncooperative household model that does not impose Pareto
efficiency (Anderson and Eswaran 2009). In appendix B.1, we contrast the results of the
noncooperative model with a standard collective model (a cooperative setup).

We first describe our baseline model and then discuss its robustness and potential

extensions. Suppose the wife’s utility has the following form:
uf(xf,z,lf) = BfInxs+yflnz+d¢lnly,

where her utility depends on her consumption x¢, the household public good z, and her
leisure /;. The wife spends a unit of time on outside work ¢y and leisure I, soef + 1y = 1.
To correspond to the data we have on labor supply on the extensive margin, we assume
that ey is a binary choice between 0 and Ey, where E¢ € (0,1) is exogenously given. For

example, E¢ could be 1/3 to represent 8 hours of work.



Suppose the husband’s utility has an analogous form:
U (X, 2, 1m) = B In Xy + Y Inz + 8y In 1y,

where his utility depends on his consumption x,,, the household public good z, and his
leisure I;;. The husband spends a unit of time on outside work e;; and his leisure /,;;, so
em + lw = 1. ey is also assumed to be a binary choice between 0 and some exogenous
E, € (0,1).

The household public good is produced using monetary contributions, y¢ and ym,
from the wife and the husband, respectively. Intuitively, the monetary contributions are

perfect substitutes, and we assume its production function is linear in the inputs:

z= f(ymYg) =Yg+ Yym

The wife’s optimization problem is

xfg/r;/ae?zoﬁflnxf +9fInz +0¢In(1 —ep),

s.t.ef € {0, Ef}, zZ=Ym+Yr Y+ prxp < af(wfef + Rf),

where py is the price of the wife’s private good, wy is the wage rate for her work outside
the home, and Ry is her unearned income. We model autonomy (denoted by ay) as the
fraction of her income that the wife can spend: she retains as(wres + Ry) of her total
earned and unearned income.® Therefore, with higher autonomy, the wife would report
a greater say in household purchases, which we confirm in section 4.

The husband’s optimization problem is

max  BmInxy, + ymInz + 6y In(1 —ey),

X, Ym,em=0

sit.em € {0,Em}, 2= Ym + Y, Ym + Pm¥m < Wmem + Ry + (1 —ag)(wrer + Ry),

where pj, is the price of the husband’s private good, w,, is the wage rate for his work
outside the home, and R, is his unearned income. The husband controls the remaining

8de Mel, McKenzie and Woodruff (2009) study investments in microfinance and also assume that the
husband captures a share of the wife’s earnings. While it is also possible that the wife controls a portion
of the husband’s earnings, incorporating this possibility would change primarily the husband’s labor sup-
ply and have little effect on the wife’s labor supply decision because her effective wage aw; remains the
same. Since almost all men work in India, the effect of this modification would be negligible, and thus, for
simplicity, we assume the wife cannot spend the husband’s earnings.



part of his wife’s income, (1 —ays)(wses + Ry).

Benchmark: the role of the household public good

To examine how household interactions respond to our main mechanism — an autonomy
effect — in this noncooperative household model, we begin with the case without the au-
tonomy effect. In particular, suppose that 45 is fixed and examine the effect of a transfer
from the husband to the wife. That is, the wife’s unearned income Ry increases, holding
the household’s total unearned income Ry + Ry, constant. We study both interior equilib-
ria, in which both spouses contribute positive amounts to the household public good, and
wife-solo-contributing equilibria, in which only the wife contributes to the public good.’

Remark 2.1. Suppose that autonomy ay is constant. Keeping the total unearned income constant,
an increase in the wife’s unearned income will:

e [n interior equilibria, keep all outcomes constant, including both spouses” labor supply (ef
and ey,), the household public good (z), and both spouses” utilities (u s and uy,).

o In wife-solo-contributing equilibria, weakly decrease the wife’s labor supply and weakly in-
crease the husband'’s labor supply (ef and ey,), increase the public good (z) except if the wife
stops working, increase the wife’s utility and decrease the husband’s utility (uy and ).

This remark highlights two features of the noncooperative household model. (All
proofs are in appendix A.) First, when both spouses contribute to the household public
good, the equality of marginal utilities that holds at an interior solution (both before and
after a transfer from the husband to the wife) dictates that this transfer does not affect
consumption and the level of the household public good. To illustrate this, consider the

tirst-order conditions for both spouses’ spending;:

Br 0 g P am
prxs z PmXm z

That is, each spouse needs to obtain the same marginal utility from spending the last dol-
lar on his/her own consumption and spending it on the household public good. This
observation implies that the household public good changes in the same direction as
both spouses’ consumption, and with a fixed household budget, it must remain the same.

Thus, because of the household public good, a transfer to the wife will not make her truly

9The third type of equilibria, in which only the husband contributes to the household public good, is
similar to the wife-solo-contributing equilibria, as shown in appendix B.7.



wealthier, as her own consumption and the level of the household public good remain
constant.

Second, when only the wife contributes to the household public good, the linkage it
creates between the actions of both spouses is shut down, and the problem becomes two
separate utility maximizations. With a transfer from the husband to the wife, the wife
faces a positive income shock, so she works less and obtains a higher utility, and the
husband receives exactly the opposite effect.!”

Because the household public good provides a linkage between the behaviors of both
spouses that allows for their strategic interaction, we examine interior equilibria to pro-
vide our main set of results. More importantly, doing so removes any income effect from
an internal transfer of unearned incomes and allows us to cleanly isolate the effect of an
autonomy increase. Intuitively, the parameters that generate interior equilibria imply that
both spouses care relatively enough about the household public good (including house-
hold purchases and their children), and the income each of them controls is high enough
to allow them to provide for at least some positive fraction of the household public good.
Specifically, the proof of remark 2.1 reveals the condition to ensure interior equilibria:'!
for both ef € {0, E¢},

B/ _ wylewe+ Ry B/t

. 1

For instance, when both spouses value the household public good the same as their pri-
vate consumption, F=f and B, = ym. Then, condition (1) requires that the income the
wife controls falls in the range of one-third to two-thirds of the household’s total income.
After providing our main results based on interior equilibria, we discuss the predictions

in the wife-solo-contributing equilibria.

Female labor supply and autonomy effect

To add the autonomy effect, suppose there are two stages: first, the spouses bargain about
the wife’s autonomy, and then, they maximize their utilities. In the first bargaining stage,
where unearned incomes affect outside options, the wife can obtain a higher autonomy

when her unearned income is higher. We focus on the utility maximization stage, and

19The positive income effect on the wife and the negative one on the husband also appear when the
equilibria change types, i.e., from an interior equilibrium to a wife-solo-contributing one as a result of a
transfer from the husband to the wife.

HThat is, in the proof of remark 2.1, equation (10) and (11) are both positive when the husband works
(e = Em, which holds based on Assumption 1 discussed below).



make a reduced-form assumption that the autonomy is an increasing function of the
wife’s share of the unearned incomes (also an increasing function of her unearned in-
come):12
Ry
% =R+ R

where a¢ € (0,1], which gives an upper bound on autonomy. We model autonomy as a
function of unearned income to correspond to our empirical strategy that uses exogenous
variation in unearned income. Finally, to sidestep the distracting possibility of zero total
unearned income, we assume that R r+ R, is positive.13

While we consider the above noncooperative household model for simplicity of pre-
sentation, a series of appendices show that it can be extended to accommodate a number

of realistic extensions and generalizations. In particular,

e In appendix B.2, we show that our main results are robust to a general set of utility

functions.

¢ In appendix B.3, we derive a similar set of results when the time on outside work
(e and ey,) is a continuous variable.

¢ In appendix B.4, we consider the possibility that the wife can also contribute time to
produce the household public good. As long as time is a close enough substitute to

money in the production of the household public good, the main results persist.

¢ In appendix B.5, we model the possibility that the husband dislikes his wife spend-
ing time on outside work. Specifically, we enrich the first bargaining stage: they
bargain over the female labor supply, and the husband can veto the decision. We
discuss the possibility that this can be an alternate mechanism, which predicts a

similar link between an increase in the wife’s outside option and her labor supply.

e In appendix B.6, we show that our theoretical results persist if we assume that au-
tonomy depends on both unearned incomes and wages.

Furthermore, one additional extension that does not affect the main mechanism in our
model is if the wife gains utility and autonomy directly from working. As this effect

12This assumption is supported by studies that find that unearned income accrued by women is spent
differently than men’s unearned income, presumably on goods women care about, such as their daughters
or granddaughters (Thomas 1990; Duflo 2003), women’s clothing (Lundberg, Pollak and Wales 1997; Phipps
and Burton 1998) or decreased spending on items consumed only by males, such as alcohol and tobacco
(Hoddinott and Haddad 1995; Wang 2014).

13 Appendix B.6 considers a 7 to be determined by both the unearned incomes and wages, which allows
R f + R, = 0.
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exists with or without the HSA, it motivates women to work more in both cases but does
not interfere with the main channel in our model: the HSA increases women’s autonomy
and thus their effective wages.

To simplify the model, we introduce the following assumption to ensure that the hus-
band always works, so we can focus on studying the wife’s labor supply.

Assumption 1 (A1): parameters f,, and J;, satisfy

Notice that to accommodate wife-solo-contributing equilibria, in which the husband
does not decide the household public good, y,; does not show up in (A1). The following
lemma shows that (A1) ensures the husband always prefers to work. This assumption
corresponds to the Indian context; as we explain in section 4, 96 percent of married men

in the National Family Health Survey work outside the home.
Lemma 2.2. In any equilibrium, if (A1) holds, the husband always works (e;; = Ep,).

Besides an increase in the wife’s unearned income, another impact of the HSA is a
potential decrease in the unearned income of men whose sisters are subject to the HSA.
While this aspect of his exposure to the HSA depends on his sister’s marriage timing
(which does not necessarily coincide with his wife’s exposure), on average men’s un-
earned income still has decreased as a result of the HSA. Thus we consider theoretically
two possible impacts of the HSA on a household: Proposition 2.3 considers an increase
in the wife’s unearned income with an equivalent decrease in the husband’s unearned in-
come, so that the household’s total unearned income remains the same. This is consistent
with the impact of the HSA on the society overall, where the total amount of inherited
money remains the same and the HSA changes the allocation rule. Proposition 2.4 con-
siders an increase in the wife’s unearned income when the husband’s unearned income
remains constant, which is consistent with the impact of the HSA on households whose
treatment status is defined by the wife’s exposure. Broadly speaking, most treated house-
holds fall between these two propositions, which could be viewed as upper and lower
bounds.

Proposition 2.3. Suppose that the Nash equilibrium is interior and (A1) holds. In equilibrium,

keeping the total unearned income constant, an increase in the wife’s unearned income will:

4In theory, information on the sex composition of the siblings of the husband and wife could be used
to test the heterogeneity of response based on the effective change in inheritance as a result of the HSA.
However, we know of no data from India that has information on the sex composition of the siblings of
married adults.
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o Weakly increase her labor supply (ey).
o Weakly increase the household public good (z).

An increase in the wife’s ability to inherit property, together with an equivalent de-
crease in the husband’s inheritance, increases the likelihood that she works outside the
home. This is because her effective wage aswy increases.!® The wife (weakly) increases
her expenditure on consumption and increases her contribution to the household pub-
lic good. Overall, when the wife begins to work outside the home, the household total
income increases, so the total contribution to the household public good increases.

The key mechanism is the increase in female autonomy, as a result of the increase in
Ry. While the model is static, in the empirical context, women exposed to the HSA receive
greater unearned income when their father dies. In this case, we would still expect a
link between a future increase in Ry and the wife’s current autonomy if the wife can
borrow against future income or reduce her savings accordingly. Alternatively, even in
an extreme case with severe credit constraints — such that the wife’s current unearned
income remains the same — her autonomy still plausibly increases because her lifetime
unearned income increases due to the HSA, increasing her outside option.!® Recall from
remark 2.1 that when both spouses contribute to the household public good, a transfer
from the husband to the wife itself has no effect on the household’s outcomes. Thus, the
effect in proposition 2.3 is due to the increase in autonomy. Consequently, the effect of an
increase in autonomy, even if it is due to a future unearned income increase while holding
constant current unearned income, is exactly the same as that in proposition 2.3.

A woman’s gains from working and, thus, the effects of the HSA, depend on her
wage wy, which likely varies across women. This heterogeneity helps provide additional
testable implications of the model, and to characterize it, we aggregate the individual-
level results in proposition 2.3 to the society level. Specifically, we consider a society in
which the wife’s baseline unearned income (before the HSA) is a random variable. We
maintain the assumption that it follows a truncated normal distribution with a mean y,
R¢ ~ N(p,0?) restricted in [0, c0], for expositional clarity.'” According to table 2, only

15While we do not employ a principal-agent set-up, this result is similar to a classic moral hazard prob-
lem: because the wife receives only a fraction of her income, she has less incentive to work. As the fraction
she receives increases, her incentive to work increases, as discussed (though not formally modeled) by
Geddes and Lueck (2002).

16Roy (2015) further argues that parents increase dowries rather than give inheritances to daughters in
response to the HSA. In either case, the result of the HSA is an increase in unearned income to the daughter,
which we interpret as an increase in Ry in the context of our model. A further concern might be that parents
reduce inter-vivos transfers in anticipation of inheritances, leaving daughters less wealthy in the short run.
However, Roy (2015) finds no evidence that parents reduce gifts to their daughters after the HSA.

7The two claims hold for any distribution with a mean y and a density f(x), as long as the right-hand
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36% of women work, so we assume that y is low such that less than one-half of women

work even after the increase in their unearned income.

Claim. In Proposition 2.3, the aggregate increase in female labor supply is higher for high-paying
jobs.

The equilibrium in proposition 2.3 has the following patterns. If the wife’s unearned
income is lower than some threshold (tp), there is an equilibrium in which she doesn’t
work, and if it is higher than some other threshold (tg), there is an equilibrium in which
she works. These two thresholds are not necessarily the same, so we may have multi-
ple equilibria or no equilibrium. Because of this non-uniqueness of the equilibria, we
maintain the assumption that women work only if it is the unique equilibrium, i.e., the
threshold we care about is f = max(to, fg). If her unearned income increases passing the
threshold ¢, her labor supply increases, and otherwise, her labor supply remains constant.

If the wife’s unearned income increases by A, the women who begin to work outside
are those with Ry € [t — A, t). Its probability is F(t) — F(t — A), where F(x) is the cumu-
lative distribution function of the truncated normal distribution. Since less than half of
women work, [f — A, t) is on the right-hand side of the mean, and then, lower ¢ implies
that the probability F(t) — F(t — A) is higher. The threshold (t) decreases with the wife’s
wage, as illustrated in the proof of proposition 2.3. Thus, a higher wage leads to a lower
threshold and a correspondingly higher increase in female labor supply (see appendix
B.8 for a graphical illustration). Intuitively, the higher a woman’s wage, the greater is the

increase in the effective wage ayw; from a gain in her autonomy.'®

On the other hand, suppose that the wife is subject to the HSA, but the husband has
no sisters subject to the HSA. Then, the household unearned income increases, and our

predictions on female labor supply change:

Proposition 2.4. Suppose that the Nash equilibrium is interior and (A1) holds. In equilibrium,
keeping the husband’s unearned income constant, an increase in the wife’s unearned income will:

e Increase her labor supply (ef) if her unearned income increases from low to mid-level, and
decrease it if her unearned income increases from mid-level to high, i.e., an inverse U shape.'

o Otherwise, keep her labor supply constant.

side of the density is monotone, i.e., if u < x <y, f(x) > f(y).

I8Note that if the increase in women’s unearned income is positively correlated with their wages, i.e.,
A(wy) increases in wy, which would happen if wealthy women who stand to receive more inheritance also
have more human capital; then, the positive correlation of women’s wage and their increase in the labor
supply would be even stronger.

YWhile in theory, this prediction could be tested at the individual level, in practice, it would require
very specifically controlled random variation since the prediction is generated holding constant the change
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e Increase the household public good (z) if e weakly increases.

A pure increase in the wife’s ability to inherit property has two effects on her labor
supply — an income effect and an autonomy effect — and they move the wife’s labor sup-
ply in opposite directions. With an income effect, an increase in her unearned income
decreases her labor supply because she would like to spend more time on leisure. With
an autonomy effect, an increase in her autonomy would increase her labor supply be-
cause her effective wage is higher. The overall change in the wife’s labor supply depends
on which effect dominates. If the wife’s unearned income is low, her gain from working
is low; if the wife is sufficiently wealthy, the income effect dominates increases in the ef-
fective wage. In both cases, the wife prefers not to work outside the home. Thus, the wife
goes out to work only if her unearned income is mid-level. Furthermore, a pure increase
in the wife’s ability to inherit property would increase the household’s total income, while
the husband’s unearned income would remain the same. As long as the wife does not de-
crease her labor supply (as supported by our empirical results), the total contribution to
the household public good increases.

With the heterogeneity in the decrease of the husband’s unearned income (depending
on his sisters” exposure to the HSA), the income effect could be weaker than that in propo-
sition 2.4, which assumes no decrease in the husband’s unearned income. Therefore, the

wife’s labor supply is more likely to increase due to a relatively stronger autonomy effect.

Claim. In Proposition 2.4, the aggregate change in female labor supply is always non-negative
and higher for high-paying jobs.

The equilibrium in proposition 2.4 has the following patterns. Her labor supply ex-
hibits an inverse U shape: She does not work when her unearned income is low or
high (Rf < to or Ry > toy), and she works when it is mid-level (R € (ter, teg))-
As before, we assume that women work only if it is the unique equilibrium, such that
tr = max(tor, tpr) and ty = min(toy, tepr). If her unearned income increases passing the
lower threshold t;, her labor supply increases; if it does so passing the higher threshold
ty, her labor supply decreases, and otherwise, her labor supply remains constant. The

aggregate change in female labor supply is

(F(tL) — F(tr — A)) = (F(ta) — F(tu — A)), (2)

in unearned income across the distribution of the woman’s relative unearned income. This empirical test
would then require both data on relative assets belonging to each spouse and experimental variation to
insure that the change in unearned income is the same across the distribution. Since we do not have infor-
mation on sex-specific assets and the amount by which the HSA changes unearned income, we instead test
the aggregate prediction in the claim below.
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where F(t;) — F(tp — A\) is the fraction of women who start working due to an increase in
Ry, and F(ty) — F(ty — A) is the fraction of women who stop working. Since ty > ¢, and
they are on the right-hand side of the mean, F(t;) — F(tp — A) > F(tyg) — F(tg — A), so
the aggregate change in (2) is non-negative. We show in the proof of proposition 2.4 that
t; decreases with her wage and ty increases with her wage. When her wage is higher,
tp is lower implying that F(ty) — F(fy — A) is higher, and fy is higher implying that
F(ty) — F(tg — A) is lower; thus, the overall increase in (2) is higher.

We make three additional remarks here. First, if only one spouse contributes to the
household public good (likely the wife), then the problem becomes two separate utility
maximizations. Regardless of whether holding R Ft R,, or R,, constant, the wife faces
both an autonomy effect — a higher effective wage — and an income effect, and they move
her labor supply in opposite directions. We show in appendix B.7 that which effect dom-
inates depends on the concavity of her utility function.

Second, while husbands (almost) always work, we consider continuous labor supply
in appendix B.3 and find that men’s labor supply on the intensive margin drops. Em-
pirically, we find in section 4 that the change in men’s labor supply is ambiguous, i.e.,
positive but not statistically significant. Therefore, if our model is correct, there must be
a countervailing force that is otherwise increasing men’s labor supply. One possibility,
which we explore in appendix B.5, is that the husband obtains disutility from his wife’s
working. His increase in working and earnings could reduce the social pressure he would
face (the pressure that he does not provide for the family) when his wife begins working
outside the home.

Third, we remark on households in which the wife is not subject to the HSA, but the
husband’s unearned income decreases when his sister is qualified. In this case, the wife
is more likely to work outside the home due to both an increase in her autonomy and a
decrease in the husband’s wealth, while the supply of the household public good may
decrease.

Welfare of the household

We now turn to the question how the HSA affects the household’s welfare. We introduce
the following assumption in order to clarify the circumstances under which the wife’s

utility increases after she begins working outside the home.

Assumption 2 (A2): parameters B, v, and J¢ satisfy

WnEm + Ry + Ry

(,Bf—l—'yf)ln —|—5f11‘1(1—Ef) > 0.
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This assumption guarantees that the wife’s utility change when she works outside the
home is positive. The first term is the benefit from increasing private consumption and
household public good, and the second one is the loss of leisure. (A2) can be easily sat-
isfied when the wife cares relatively little about her leisure, say, if J¢ is small enough
relative to B + 5.2

Remark 2.5. Suppose that (A1) holds. Keeping the total unearned income constant, an increase
in the wife’s unearned income will:

o In interior equilibria, weakly increase the wife’s utility if (A2) holds but otherwise weakly
decrease the wife’s utility (u¢) and weakly increase the husband’s utility (upy,).

e In wife-solo-contributing equilibria, increase the wife’s utility (uf) and decrease the hus-
band’s utility (uy).

In interior equilibria, both spouses respond to the wife’s increased autonomy. First,
holding the husband’s strategy constant, an increase in autonomy increases the wife’s ef-
fective wage, which then could prompt her to start working outside the home. Continue
holding the husband’s strategy constant; the wife must obtain a strictly higher utility if
she decides to start working. She then raises the household public good by contributing
part of her earned income to it, which causes the husband to reduce his contribution.
The decrease in the husband’s contribution both increases his utility (as his private con-
sumption increases) and decreases the wife’s utility. Overall, the husband obtains more
household public good and more private consumption, so his utility weakly increases.

The fact that the husband’s utility increases — in our baseline model - raises the ques-
tion of why he had not empowered his wife on his own, before the HSA did so legisla-
tively. If this model is accurate and the husband is better off after the HSA, one possibility
is that the HSA allows him to commit to a level of a¢ that would increase his utility. Absent
the HSA, this promise may not be credible because while the husband likes the additional
earning from the wife, he also wants a higher share of that income once it comes into the
house. However, another possibility is that there is some cost to the husband that is not
captured in our baseline model. For instance, suppose he obtains disutility from his wife
working outside the home and/or from granting her higher autonomy, as we explore fur-
ther in appendix B.5. If this disutility outweighs the increase in his utility from private
consumption and public good, the husband’s utility could fall when his wife’s autonomy
increases (as under the HSA), explaining why he did not grant her autonomy even before
the HSA. However, we still remark on the efficiency implications of the baseline model

20In a model where the wife also contributes time to the household public good (in appendix B.4), the
prediction on the wife’s utility does not depend on (A2).
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as a benchmark for the scenario in which there is minimal stigma to women working or
having autonomy and, thus, relatively low utility cost to the husband.

Interestingly, it is actually the wife who may not necessarily be better off due to the
decrease in the husband’s contribution to the household public good. The direct effects
to her utility include an increase in her earning and a decrease in her leisure. If (A2)
holds, she values the increase in (private and public) consumption enough to dominate
the loss of leisure, so she is also better off. Thus, while it is not automatic, there are a
range of parameter values for which empowering the woman is a Pareto-improvement.
Of course, she also may face direct utility gains or costs from working outside the home
or having autonomy, which would then affect her overall wellbeing under the HSA.

In the other scenario, when only the wife contributes to the household public good, the
welfare analysis is straightforward: the wife faces a positive income shock, so she obtains
a higher utility, and the husband suffers a negative income shock, so he obtains a lower
utility. The difference compared to the interior equilibria is that the husband cannot keep
or increase his private consumption by reducing his contribution to the household public
good, so he cannot keep the same level of utility and cannot reduce the wife’s utility.

Next, if the overall household experiences a positive income shock, i.e., R £ increases
and Ry, is constant, both spouses are likely to be better off. While proposition 2.4 predicts
that female labor supply may increase or decrease, to keep the remark succinct, we focus

on when ey does not decrease, which is supported by our empirical findings.

Remark 2.6. Suppose that (A1) holds. Keeping the husband’s unearned income constant, an

increase in the wife’s unearned income will:

e In interior equilibria, increase both spouses” utilities (uy and uy,), if (A2) holds and ey does
not decrease.

e [n wife-solo-contributing equilibria, increase the wife’s utility (ug), and also increase the
husband’s utilities (uy,) if ef does not decrease.

It is worth noting that even when the husband’s unearned income does not decrease,
in interior equilibria, the increase in the wife’s utility still depends on assumption (A2).
This is for the case when the increase in Ry is very small yet enough to make the wife start
working (she would be very close to prefer working without the increase in Ry). As the
increase in Ry is very small, the case is still similar to that in remark 2.5 in which Ry + Ry,
is constant. In particular, the husband may decrease his contribution to the household

public good, which may then decrease the wife’s utility.
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Summary of testable implications

The table below summarizes our model’s testable implications of an increase in the wife’s

unearned income (Ry):

Proposition 2.3 Proposition 2.4
(R + Ry constant) (Ry; constant)
Wife’s labor supply (ef) Constant or Up Constant, Up or Down
(Up, likely if ws high)  (Up, likely if wy high)
Household public good (z) Same as ef Up, unless er decreases

3 Empirical Strategy

3.1 Background on the Hindu Succession Act

Here, we give a brief overview of the legal reforms that we use for identification. For
more detail comparing gender-specific property rights before and after the reform, see
Deininger, Goyal and Nagarajan (2013) or Roy (2015). Succession in India was tradition-
ally governed by the Mitakshara system, which made a distinction between individual
property (also called separate or private property) and joint property, which included
land and other ancestral assets. Individual property could be bequeathed at will, but
joint property was doled out among a group of coparceners, which typically included
only male relatives. Daughters or widows were allowed to inherit ancestral property
from their fathers or late husbands only in the absence of male heirs. Since joint family
property is the vast majority (97 percent) of total property (Roy, 2015), laws governing its
succession are extremely important determinants of asset ownership.

While the Hindu Succession Act of 1956 unified different traditional schemes and clar-
ified women'’s rights to inherit private property, it continued to exclude women from the
inheritance of joint property.?! Sons, by contrast, were given a direct right by birth to
belong to the coparcenary and thus to inherit joint property. Membership in the coparce-

nary granted other benefits, such as the ability to demand the partition of joint property

2IThe inheritance rights of Muslim women, who form the majority (78 percent) of women in the non-
treated religions, are governed by the the Muslim Personal Law (Shariat) Application Act of 1937, which
also strongly favors male heirs. Among other discriminatory aspects, women can inherit land only if no
male heirs are available. The inheritance of Indian Christians (who represent 14 percent of women whose
religions were not covered by the HSA) has traditionally been governed by either local customary law or
English law (Khan, 2000).
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NFHS estimation sample NSS estimation sample

Year Treated Control Treated Control
State Passed Cohort Cohort Cohort Cohort
Kerala 1976 2,214 120 9,252 12,976
Andhra Pradesh 1986 2,994 800 7,698 28,465
Tamil Nadu 1989 1,780 1,055 3,048 29,459
Maharashtra and Karnataka 1994 3,264 4,066 3,227 69,678
Remaining 24 states of India 2005 1,130 45,078 0 452,372

Table 1: Timing of passage of the HSA and identifying variation, by state

(e.g., a house) (Roy, 2015). These rules applied to men dying intestate (without a will),
which occurs in 65 percent of deaths in India (Agarwal, 1994).

However, the Indian constitution grants both the federal and state governments leg-
islative authority over inheritance, and in subsequent years, various states (as listed in
table 1) enacted amendments that explicitly made daughters coparceners. These reforms
applied only to women who are Hindu, Buddhist, Sikh or Jain, and only to women who
were not yet married at the time of the reform. These amendments indeed had large
effects on women’s ability to inherit land: they caused the proportion of eligible women
who have inherited land to increase by 15 percentage points, a very large increase, relative
to the baseline level of 6 percent in non-reform states (Deininger, Goyal and Nagarajan,
2013).

3.2 Data and outcome measures

We use two datasets: the 2005-2006 National Family Health Survey (NFHS) and the Na-
tional Sample Survey (NSS) Employment and Unemployment modules (rounds 1983,
1987, 1993, 1999, and 2004).

The NFHS provides information about both labor supply and a woman’s bargain-
ing power within a household, which we use to bolster our argument that autonomy is
the mechanism relating the inheritance reform to women’s labor supply. It also provides
information on women’s health, which we use to provide context on other potential chan-
nels linking the HSA and female labor supply. The data is nationally representative and
has a relatively large sample size (87,857 currently married women), allowing us to flexi-
bly control for effects of religion that may vary by state and age. A downside to these data
is that we do not have information on whether the father is still living in either dataset, so
we cannot test whether the estimated treatment effect is driven by Hindu girls in treated
cohorts whose fathers were still living when the HSA was passed, as in Deininger, Goyal
and Nagarajan (2013).
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Our main outcome variable of interest is a binary variable for whether a woman has
worked in the past seven days. This variable was defined based on a very broad defini-
tion of work that includes any income-generating activity done in the past seven days.
Specifically, it asked: “As you know, some women take up jobs for which they are paid
in cash or kind. Others sell things, have a small business or work on the family farm or
in the family business. In the last seven days, have you done any of these things or any

other work?” We also examine specific types of labor supply, namely:

o Whether the woman works for herself, a family member, or someone else. These

categories are mutually exclusive.

Whether the woman works for cash.

Whether the woman works all year.

Whether the woman works away from home.

Whether the woman works in several mutually exclusive job categories:
professional/technical/managerial; clerical/sales/service; manual (skilled or un-

skilled); and agriculture.

While we do not observe earnings directly in the NFHS, we argue that existing evi-
dence from India and elsewhere in the developing world suggests that several of these
jobs are likely to be high-paying: working for someone other than herself or a family
member, working for cash, working all year, and working away from home. These at-
tributes correlate with work done in the formal sector (El Badaoui, Strobl and Walsh,
2010), which has been found to pay a wage premium in a variety of developing coun-
try settings (Mazumdar 1982; Heckman and Hotz 1986; Pradhan and Van Soest 1995;
Meghir, Narita and Robin 2015). We prefer to use these labor outcomes directly to ex-
amine the model’s predictions on heterogeneous effects based on the women’s potential
wage wy — rather than human capital characteristics that represent potential wage — since,
as we discuss in section 5.1, there is some evidence that human capital investments in
girls responded to the HSA.

We also use respondents’ reports of who makes the decisions in the household and
whether the woman can go to certain places to construct a measure of her autonomy.
Specifically, we assess a woman’s participation in household decisions using her answers
to the question, “Who makes decisions about [X] in your household?” The decisions

asked about were: the woman’s own health care, large household purchases, visits to
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family or relatives, purchases for daily needs, and spending a husband’s earnings.”? We
construct variables that capture whether the wife has some say in each decision. Another
important dimension of autonomy is whether the woman can go to certain places without
needing an escort. Accordingly, we use the woman’s self-reported answers regarding
whether she can go to the market, a health facility and leave the village alone. Since
all these locations present opportunities to spend money, the fact that a woman can go
there alone reflects her ability to control household purchases (the 4y parameter in the
theoretical model). We normalize each variable to have mean zero and standard deviation
of one and sum the standardized measures and then re-standardize so the final index
has standard deviation of one.”> While our main autonomy outcome is this summary
measure, which also assuages concerns about multiple testing, appendix table A2 also
provides results about individual measures, since some measures might more directly
relate to financial autonomy than others (say, the control over household decisions is a
closer proxy of a; than her say in visits to her family). We also reconstruct the measure
of autonomy using the husband’s reports about the wife’s autonomy and find similar
results.

There are some important limitations to the approach of using the woman'’s reports
of household decision-making and mobility to construct an index to measure women’s
autonomy. The maintained assumption that participation in a decision is just as empow-
ering as being the solo decision-maker may not always hold (Kishor and Subaiya, 2008),
and simply having a say in decisions may not always be empowering to women (Heckert
and Fabic 2013; Peterman et al. 2015). Moreover, some domains of decision-making may
be more desirable — and thus, realized decision-making reflective of higher autonomy —
than others (Alkire, 2007). While we allow readers to draw their own conclusions about
whether the HSA changed outcomes desirable to women by displaying the effects of the
HSA on individual components of the index in the table A2, the broader caveat remains
that there is no clearly established standard for measuring women’s autonomy.

While the use of the NFHS allows us to examine labor supply and autonomy in the

22While our theoretical model assumes that the husband takes money from the wife but not vice versa,
we do not believe that this variable necessarily contradicts that assumption: the wife’s say in spending
the husband’s earnings could be in the choice of household public good, conditional on his contribution.
While this is not directly reflected in a as modeled theoretically, we nonetheless believe that this variable
is probably correlated with the af in the theoretical model. Note also that table A2 indicates that our
autonomy results are not driven by the wife’s control over the husband’s income. Thus, while we display
results on the wife’s say in spending husband’s earning for completeness and to avoid concerns about
specification search — we show all decision-making variables in the survey and include all in the index —
we are reassured by the fact that our autonomy results are driven by variables with a clearer connection to
autonomy, as modeled theoretically.

Z3Results are almost identical if we use the first dimension from multiple correspondence analysis.
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same sample of women, a weakness of this data is that it was collected after the nation-
wide passage of the HSA. While we can still estimate treatment effects by comparing
cohorts of women likely to be married before versus after the HSA, pre-program data
allows us to test our main labor supply results using an additional source of variation:
years before versus after the HSA was passed in a state. Therefore, we also use the Na-
tional Sample Survey (NSS) Employment and Unemployment modules to reassess our
main estimating equation and to test for differential trends in the labor supply among
Hindu women leading up to the passage of the HSA in their state, as described in more
detail in section 3.3. We also use the questions they ask on a woman’s income and whether
she does full-time work as additional measures of her labor supply into high-paying jobs.

Table 2 presents summary statistics for women in the estimation samples from the
NFHS and the NSS, broken down by women in treated religions (which, together, we call
Hindu) and non-treated religions.>* Among women in treated religions in the NFHS, 97
percent are Hindu; the rest are Sikh (2.0 percent), Buddhist (0.9 percent), and Jain (0.4
percent). Among non-treated women in the NFHS, 82 percent are Muslim, 15 percent are
Christian, and 3 percent list other religions. The distribution of religions is very similar in
the NSS data.

Many women report having no say in household decisions in the NFHS, particularly
important decisions: only 57 percent of married women of both Hindu and non-Hindu
religions report having a say in large household purchases. More women report having
a say in their own health care (65 percent of Hindu women and 67 percent of non-Hindu
women), in determining visits to family (64 percent of Hindu women and 65 percent of
non-Hindu women), or in making purchases for daily needs (65 percent of Hindu women

and 62 percent of non-Hindu women).?

Interestingly, women have the most say in de-
cisions of how to spend their husbands” income: 71 percent of Hindu women and 69
percent of non-Hindu women have a say in how that income is spent. Many women also
report an inability to go places alone, especially to places outside the village (only 44 per-
cent of Hindu women and 40 percent of non-Hindu women can leave the village alone).
Approximately half of the women surveyed report that they are not allowed to go to the
market or to a health facility alone.

Only 40 percent of Hindu women and 28 percent of non-Hindu women report having

24Table A1 gives summary statistics for the full sample of women (that is, including the women defined
as neither a treated cohort nor a control cohort in equation 3) in each survey. The results are almost identical,
providing reassurance that the cohort strategy does not compromise the representativeness of the sample.

ZWhile there is undoubtedly correlation in these measures, the overlap is far from complete. For in-
stance, of the women who report having no say in visits to family, 28 percent indicate that they do have
some say in purchases for daily needs.
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worked in the last seven days. Those who do work are more likely to work for a family
member (47 percent of Hindu women and 43 percent of non-Hindu women) than for
themselves (16 percent of Hindu women and 14 percent of non-Hindu women) or a non-
family member (38 percent of Hindu women and 43 percent of non-Hindu women). Most
work all year (66 percent of Hindu women and 67 percent of non-Hindu women) and
for cash (66 percent of Hindu women and 73 percent of non-Hindu women). The most
common profession is agriculture (62 percent of Hindu women and 44 percent of non-
Hindu women), followed by manual work (19 percent of Hindu women and 32 percent of
non-Hindu women), clerical/sales/service (13 percent of Hindu women and 15 percent
of non-Hindu women) and professional (6 percent of Hindu women and 8 percent of
non-Hindu women).

A similar picture emerges using the NSS data. Pooled across the survey waves, 36
percent of Hindu women work, versus 23 percent of non-Hindu women. We also use
this data to examine the labor supply of never-married women before versus after the
passage of the HSA in their state; 11 percent of Hindu women and 14 percent of non-

Hindu women between the ages of 15 and 65 were never married.?®

3.3 Identification strategy

Treatment effects for a program that is rolled out over space and time (such as the HSA)
are typically estimated by regressing an outcome variable on a dummy variable capturing
exposure to the program, conditioning on location and time fixed effects. However, in this
case, exposure to the program is determined by year of marriage, which is an endogenous
choice. Then, if the timing of marriage responded to the HSA, our estimates of treatment
effects would capture this selection.?” This issue would be a particular concern if there
were anticipation of the reform (a possibility given the long lag between the first states
to pass the amendment and the nationwide passage in 2005), and families who did not
want their daughters to be eligible married them just before the law passed. Accordingly,
we consider a treated cohort as women who were younger than the 10th percentile of
age at marriage during the year the HSA was passed in their state. Similarly, a control
cohort consists of women who were older than the 90th percentile of age at marriage

26While we use data on respondents up to age 65 to make full use of the data, the results are very similar
if we use data on respondents between the ages of 15 and 49 to maximize comparability to the results using
the NFHS data, which surveys only women between these ages.

?Indeed, section 5 and Deininger, Goyal and Nagarajan (2013) find effects of the HSA on marriage tim-
ing. While a mean shift in the age of marriage would not necessarily bias the estimates of the HSA on labor
supply, if there is differential change based on individual or household-level characteristics that also affect
labor force participation, the OLS estimates of treatment effects would be biased.
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Treated Non-Treated

religions religions

Panel A: National Family Health Survey (Currently married women ages 15-49)
Autonomy measures:

Has say in own health care 0.650 0.668
Has say in large household purchases 0.571 0.568
Has say in visits to family 0.644 0.652
Has say in purchases for daily needs 0.650 0.624
Has say in spending husband's earnings 0.712 0.693
Can go to market alone 0.587 0.520
Can go to health facility alone 0.555 0.521
Can leave village alone 0.440 0.401
Religion:
Hindu 0.965 0.000
Muslim 0.000 0.821
Christian 0.000 0.149
Sikh 0.022 0.000
Buddhist 0.009 0.000
Jain 0.004 0.000
Other religion 0.000 0.030
Other Characteristics
Scheduled caste/scheduled tribe 0.293 0.119
Rural 0.691 0.620
Age at marriage 17.198 17.307
Education (years) 4.306 3.778
Children 3.165 3.761
Height (cm) 1.519 1.521
Bmi 20.989 21.471
Anemia: mild or worse 0.555 0.541
Anemia: moderate or worse 0.162 0.167
Anemia: severe 0.017 0.015
Labor Supply
Worked in last seven days 0.401 0.277
conditional on having worked in last seven days. ..
Work for self 0.155 0.140
Work for family member 0.466 0.430
Work for another person 0.379 0.429
Work for cash 0.664 0.728

Work all year 24 0.662 0.667



Work in rﬂanagement/teChnical/professional 0.058 0.084

Work in clerical/sales/service 0.131 0.149
Work in manual (skilled or unskilled) 0.191 0.322
Work in agriculture 0.617 0.439
N 48,792 13,709

Panel B: National Sample Survey (Women ages 15 to 65)

Year = 1983 0.180 0.173
Year = 1987 0.185 0.187
Year = 1993 0.205 0.194
Year = 1999 0.214 0.221
Year = 2004 0.215 0.224
Never Married 0.106 0.141
Rural 0.764 0.678
Religion
Hindu 0.967 0.000
Muslim 0.000 0.790
Christian 0.000 0.179
Sikh 0.022 0.000
Buddhist 0.007 0.000
Jain 0.004 0.000
Other religion 0.000 0.031
Labor Supply
Work (defined as currently employed) 0.361 0.232
Log(income) 0.825 0.767
Professional Job 0.065 0.120
N 662,034 152,257

Means are calculated using sampling weights. Sample includes women in either treatment or control cohorts.

Table 2: Summary Statistics of the Estimation Sample
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during the year the HSA was passed in their state. A similar strategy has been used in
previous studies of education reforms to compare children of school age at the time of
reform to older children who would have completed their schooling decision at the time
of the reform (Duflo 2001; Osili and Long 2008).

Specifically, in the NFHS, where all women were surveyed after the nationwide pas-
sage of the HSA, we consider an outcome Y for woman i of religion r born in year
living in state j. We consider religion to be a binary variable equal to 1 if the woman
is a treated religion (Hindu, Buddhist, Sikh, or Jain) and 0O if the woman is not treated
(Muslim, Christian, or other). That is,

Yijre =P1TreatedCohort;j- + BaTreatedCohort;j,r X Hinduj,, (3)
+ 5] + Hindui]-rr X 5] + 7y + Hindui]-” X Yt T+ Eijrr-

B2 is an unbiased estimator of the true treatment effect on female labor supply if there
are no unobserved factors that differentially affect the labor supply of Hindu women in
treated cohorts, conditional on fixed effects for state and year of birth that are allowed
to vary by religion. That is, we are ruling out factors that increase Hindu women’s labor
supply in areas that just recently received the treatment among women who were below
usual marriage age when the HSA was passed.

This assumption seems plausible. It is true that some states within India have recently
promoted policies that directly affect women, such as political reservations, or policies
that indirectly affect women, such as trade reforms (Menon and Rodgers, 2009), and this
liberalization could be correlated with the passage of the HSA. While it is possible that
these policies may have religion or age-specific effects, we have no reason to believe that
they would have differential effects on young Hindu women specifically. Similarly, while
other family laws are religion-specific — for instance, the 1978 Child Marriage Restraint
Act raised the legal age of marriage for Hindu girls from age 15 to 18 but continued to
leave the legal age at marriage for Muslim girls to their parents — we do not know of any
such laws that are state specific (and even if national laws had state-specific effects on
young women because of differential enforcement, these effects would be accounted for
by the main effect of TreatedCohort in equation 3). Finally, in table 5, we test for evidence
of pre-trends but find no evidence that the labor supply of treated women was rising in
states about to adopt the Hindu Succession Act.

While the HSA may have spillover effects on the labor supply of the control groups
(namely, married Hindu women or non-Hindu women), it is unlikely that these effects by

themselves could generate a positive estimated treatment effect. Some of these spillovers
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would increase the labor supply of all Hindu women and thus cause our estimated treat-
ment effect to be an underestimate of the true effects of the HSA. For instance, our the-
oretical model predicts that untreated women whose husbands lose unearned income
when their sisters gain eligibility would increase their labor supply (see our discussion
at the end of the subsection titled “female labor supply and autonomy effect” in section
2).28 On the other hand, it is possible that increased labor force participation of treated
women may depress female wages (especially if the demand for female labor is relatively
inelastic) and therefore decrease the labor supply of non-treated women and cause us to
overestimate the effects on Hindu women. These effects would be present only if there
is indeed a true effect of the treatment on women who are subject to it. Therefore, even
if these wage spillovers affect the magnitude of the estimated coefficient, they cannot
singlehandedly explain the positive effect of the HSA on female labor supply outcomes.
We also provide additional suggestive evidence that negative effects of the HSA on non-
Hindu women do not drive the entire estimated treatment effect in section 4, when we
explore the estimated negative main effect of being in a treated cohort in our labor supply
regressions.

To estimate treatment effects with the NSS, we can use an additional source of varia-
tion: survey years before versus after the treatment. Then, for woman i of religion r of

age a in state j surveyed during year t, we estimate:

Yijrat =P1TreatedCohort;j,, x PostHSAj; 4)
+ BaTreatedCohort;jr, X Hindujj,, X PostHSAjy
+ (5] + Hinduijm X 5] + Ua + Ha X 5] + Ua X Hi?’ldl/li]'m + A+ Eijrat-

Note that because the TreatedCohort;j,, variable is defined by a woman’s age in relation
to the passage of the HSA in a state, it doesn’t make sense to include the main effect of
TreatedCohort;j,, uninteracted with the PostHSAj; variable. We do, however, account for
potential time-invariant determinants of labor supply that vary by age and state by in-
cluding fixed effects for state interacted with age (y, X J;). Given that this regression also
considers variation over time, and it is possible that labor supply differentially changes
over time among women in treated religions or of different ages, we also consider an

additional specification that adds controls for year fixed effects interacted with a Hindu

ZThere are other potential effects on married Hindu women: they may choose to work more so that their
daughters can inherit property in the future, which could be represented in the context of our model as a
link between the HSA and all Hindu women’s gains from private consumption . Alternatively, changes
in inter-vivos transfers due to the eligibility of a married woman'’s sisters or sisters-in-law could affect labor
supply through income effects.
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dummy and an age dummy.

4 Results

We begin by confirming that the reform indeed increased a woman’s autonomy — as cap-
tured by the index described in section 3.2 that summarizes a woman’s say in household
decision-making and freedom of movement — thereby strengthening our argument that
autonomy is the channel through which the reform affected labor supply. The first col-
umn of table 3 reports results from equation 3 that the HSA increased women’s autonomy
by 0.17 standard deviations. This result coincides with other studies of the effects of the
HSA on women'’s autonomy (Roy 2008; Calvi 2016; Mookerjee 2017) and estimates from
other settings of the effects of women’s property rights (Field 2003; Wang 2014) or inheri-
tance rights (Harari 2013) on her autonomy.

Table A2 examines individual components of the index and suggests that it is in-
deed driven by large changes in outcomes likely to reflect a woman's financial autonomy,
namely, a 9.5-percentage-point increase in the probability that a woman has say in large
household purchases. To address the concern that women’s strategic visits to family to
seek inheritance?” drive the autonomy results, we also recreate the autonomy measure us-
ing only the household bargaining measures. The result is almost identical to the original
result (0.18 standard deviations), providing reassurance that the autonomy result is not
driven entirely by the freedom of mobility measures, which are more likely to respond to
the husband’s willingness to allow the wife to visit her family and take other actions that
increase the probability of receiving inheritance. Finally, we construct a measure of auton-
omy using men’s reports of their wives’ autonomy and find a similar pattern of increases
across different decision-making measures (men did not report their wives’ freedom of
mobility), and while the estimate is more noisy due to the considerably smaller sample
size of men, we find an almost identical point estimate of 0.18 standard deviations of
autonomy (P = 0.194). Similarly, if we combine men’s and women’s reports, we find a
positive and statistically significant effect of 0.27 standard deviations.

Table 3 then proceeds to examine the effects of the Hindu Succession Act on women'’s

2While such strategic responses could take place before or after the law — given that parents in both cases
had the option to write a will — it is possible that changing the default inheritance could also affect parents’
decision to write a will and their children’s subsequent strategic responses. If so, the net effect on the wife’s
labor supply is not obvious: on one hand, the income from her work could be used to give transfers to her
parents that increase the chance of being given inheritances in the future. On the other hand, if parents also
internalize the norm that women should not work and thus obtain disutility from their daughter working,
the daughter may be less likely to work as a result of the HSA (given that in her household, the disutility
from working is balanced by her earnings, while her parents face primarily the disutility of her working).
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labor force participation, using the NFHS sample upon whom we just demonstrated au-
tonomy effects. The second column indicates that the HSA increased the probability that
a woman has worked in the last seven days by 6.1 percentage points. The next three
columns show that the increase came from women working not for themselves or for
family members but for other people (an increase of 6.8 percentage points). The fact
that self-employment did not increase provides evidence against credit constraints (either
faced by the household overall or faced differentially by the woman) as the mechanism
linking the HSA and women'’s labor supply.?® This result then argues against a model in
which the HSA increased women'’s labor supply directly, which then caused the observed
increase in autonomy.

Other results confirm the pattern that the HSA increased women’s labor supply into
high-paying jobs. In particular, a woman is more likely to work all year (an increase of 5.5
percentage points), for cash (an increase of 6.3 percentage points), and away from home
(an increase of 4.9 percentage points). We find a positive (although statistically insignif-
icant) effect of 3.6 percentage points on manual (skilled or unskilled) work and a statis-
tically significant increase of 3.1 percentage points on professional/managerial / technical
employment.

While the main effect of the treated cohort is negative, Figure 1 provides reassurance
that the estimated treatment effect given by Treated Cohort x Hindu is not driven entirely
by a drop among the non-Hindus in their cohort. It graphs labor supply conditional on
age by cohort and religion. While it indeed confirms that non-Hindu women in treated
cohorts have a lower labor supply than other women of the same age, Hindu women in
treated cohorts do have a higher labor supply (3.6 percentage points) compared to other
women their age — a pattern no longer obtained by comparing them to the non-Hindu
women in their cohort — and does not hold for Hindu women in non-treated cohorts.

We conduct two robustness checks on the NFHS results. To make sure our results are
not driven by women far away from marriage age at the time of the reform, we rerun
our results with 10-year-long cohorts in both the treatment and control cohorts (see table
A3). They are less precisely estimated (given the approximately 33-percent reduction
in sample size) but similar in magnitude to the main results, although not statistically
significant at traditional levels. Table A4 further shows that our results persist when we
do not use variation in the nationwide implementation (i.e., we consider only treated

cohorts in states who passed the HSA before 2005), where couples may not have heard

30Nutrition-based efficiency wage models may also predict that an infusion of capital would allow work-
ers to eat enough calories to enter the labor force. However, these effects would be concentrated in activity-
intensive work, such as agriculture, and we do not see effects in the agricultural sector.
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Figure 1: Female labor supply by cohort and religion

about the reform or responded to it, given that the NFHS survey took place shortly after
the reform.

Further evidence that supports the link between the HSA and women’s labor supply
is given in table 4, which uses the National Sample Survey data to examine the effects of
the HSA on women’s labor supply. This dataset allows the use of an additional source
of variation (years before and after the program was implemented), and it also allows us
to examine the effects on income, which would capture both increases in hours of work
and increased effort.>! Our specification analogous to equation 3 used with the NFHS es-
timates a treatment effect of 3.8 percentage points; our preferred specification (that adds
tixed effects for Hindu and age interacted with survey year) results in an estimate of 4.1
percentage points. Note that because this specification uses data from survey rounds
closer to the passage of the HSA, its estimated effect will not necessarily be exactly the

same as that estimated with the NFHS data if treatment effects vary over time. In partic-

31We extend the model to allow the spouses to choose the hours of work, instead of making a binary
choice, in appendix B.3, and we confirm that the increased autonomy makes the wife spend more time
on working outside the home. While effort is not endogenized in our model, if we included it, a similar
autonomy effect would result, leading to the potential for increased earnings per hour of work.
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Dependent Variable

Treated cohort X Hindu

Treated cohort

Hindu X Age
Hindu X State
Age X State
Hindu X Year
Age X Year

Mean Dependent Variable

Observations
R-squared

1(Work) Log(Income) 1(Professional Job)
0.038**  0.041** 0.279**  0.179** 0.018**  0.016***
[0.018] [0.019] [0.080] [0.074] [0.004] [0.004]
-0.071%**  -0.037*** -0.117 0.082* -0.012%**  -0.009**
[0.020] [0.013] [0.080] [0.044] [0.004] [0.004]
Y Y Y Y Y Y
Y Y Y Y Y Y
Y Y Y Y Y Y
Y Y Y
Y Y Y
0.318 0.318 0.523 0.523 0.034 0.034
616,137 616,137 616,137 616,137 616,137 616,137
0.102 0.103 0.062 0.064 0.014 0.014

Treated cohort =1 if the woman was younger than the 10th percentile of the age at marriage distribution for women in the

year in which the HSA passed in her state; Treated cohort = 0 if the woman was older than the 90th percentile of the age at

marriage distribution for women in the year in which the HSA passed in her state. The Hindu dummy also includes Sikhs,

Buddhists, and Jains, as described in section 3. Sample includes married women ages 15 to 65. All regressions include

sampling weights. Standard errors in brackets, clustered at the state level. *** p<0.01, ** p<0.05, * p<0.1.

Table 4: Effects of the Hindu Succession Act on Women'’s Labor Supply (in NSS data)
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ular, if it takes a while for households to learn about the HSA and bargain over house-
hold outcomes, this could explain why the treatment effects are slightly lower than in the
NFHS, which occurs many years after the passage of the HSA in most surveyed states. A
combination of this extensive margin effect and any effects on the intensive margin (hours
or effort) results in increased earnings of 18 percent in our preferred specification. As in
the NFHS, we also estimate an increase in labor supply in professional jobs; the increase
is 1.6 percentage points by using this measure.?

A key identification assumption is the presence of parallel trends between Hindu and
Muslim women leading up to each state’s passage of the HSA. To test this assumption, we
use the National Sample Survey to analyze trends leading up to the passage of the HSA.
As with the labor supply results in table 4, we begin by using the same set of controls
in our main specification — namely, Hindu dummies interacted with state and age fixed
effects — and add state x age and year fixed-effects as well. Therefore, for a woman i of

age a and religion r living in state j and surveyed in year t, we estimate:

Yijrat = P1YearsToReformj . + BaYearsToReformij, x Hindujjr,
+6j + Hindujj,q X §; + pa + pa X 6; + Hindujjrq X pia + At + €ijrar- (5)

Table 5 reports the results of this regression. We again consider an additional speci-
fication that adds year fixed effects interacted with a Hindu dummy and age dummies.
While overall labor supply does seem to be increasing in states about to pass the reform,
there is no indication that the increase is larger among Hindu women. In the third and
fourth columns, we additionally allow the pretrend to be differential for young women
(defined as women below the age of 25)*, and again, we find no evidence of differential

trends among young Hindu women.3*

32This measure is similar but not identical to that in the NFHS; we code as professional anyone whose
occupation falls under the ISCO categories of “Legislators, senior officials and managers”, “Professionals”,
and “Technicians and associate professionals”.

33This definition is similar to — although not exactly the same as — the treated cohort in regressions 3 and
4, which considers women below the 10th percentile of the age of marriage distribution in that year) and
young Hindu women. If we define the young cohort exactly analogously to the treated cohort in regressions
3 and 4, it leads to a very small sample of these women being in the labor force by standard definitions.
That is, the 10th percentile of age at marriage ranges from 13 to 16 by year, and the vast majority of these
women are too young to be considered in the labor force by standard definitions (e.g., the cutoff of age 15
that we use throughout the paper).

34While the NSS allows the most direct test of the parallel trends assumption, we can also conduct a
version of this test using the NFHS data by testing whether members of the control cohort in equation 3 that
are closer in age to the treatment group have a different labor supply than members of the control group that
are further away. That is, we add regressors NearTreatedCohort;j,r and NearTreatedCohort;j,r X Hindu;j,
to equation 3. The results, given in table A5, support the results in table 5 that there is no difference in the
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Dependent Variable = 1(Work)

(1) (2) 3) 4)

Years to reform -0.0041*** -0.0036* -0.0041*** -0.0003
[0.0006] [0.0018] [0.0006] [0.0086]

Years to reform X Hindu 0.0004 0.0004 0.0004 0.0004
[0.0007] [0.0008] [0.0007] [0.0008]

Years to reform X Young Cohort 0.0023*** -0.001
[0.0005] [0.0017]

Years to reform X Young Cohort X Hindu 0.0004 0.0005

[0.0004] [0.0004]

Hindu X Age Y Y Y Y
Hindu X State Y Y Y Y
Age X State Y Y Y Y
Hindu X Year Y Y
Age X Year Y Y
Observations 548,995 548,995 548,995 548,995
R-squared 0.095 0.097 0.096 0.097

The sample includes married women ages 15 to 65 in years before the reform was passed in a woman's state. Young cohort
=1 if the woman was younger than 25 at the time of the survey. The Hindu dummy also includes Sikhs, Buddhists, and
Jains, as described in section 3. All regressions include sampling weights. Standard errors in brackets, clustered at the
state level : ** p<0.01, ** p<0.05, * p<0.1.

Table 5: Test for Parallel Trends leading up to the Hindu Succession Act (in NSS data)

It is possible that by assuming linearity, the specification in table 5 misses a non-linear
trend in the labor supply of young Hindu women leading up to the HSA. Figure Al
accordingly estimates the differential labor supply of young, Hindu women in the NSS
data for each lead and lag of the HSA that we can estimate in the NSS data. We show
the robustness of these results to the young cohort defined as under ages 20, 25, and 30.
A caveat to this test is that, because of the limited number of survey years in the NSS
(namely, the 1983, 1987, 1993, 1999, and 2004 rounds), we can estimate only the effects
of 9 individual pre-reform years (ranging from 1 year to 22 years), and that seven of the
pre-reform years are identified only by states with one reform year (and the other two
with states with two reform years): see table A6 for further details. In other words, dif-

labor supply of women who will be treated in the period shortly before the HSA passes.
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ferent estimated effects for different years pre- and post-treatment capture both variation
in effects based on the number of years relative to the treatment and heterogeneity across
states in estimated effects.

With this caveat in mind, pre-treatment, a common theme across all three age cut-
offs is that the differential labor supply of young Hindu women is small in each year
pre-treatment, except for 3 years pre-treatment, which is positive and statistically sig-
nificant, and drives the significance of the joint test of the Hindu x young cohort pre-
treatment dummies (shown in regression form in table A7). To provide some reassurance
that this bump in Andhra Pradesh (the state for which we can estimate effects 3 years
pre-reform, as per the above table) does not completely drive our estimated treatment
effect, we reestimate our main specification including separate effects for treated cohort
x Andhra Pradesh and Hindu x treated cohort x Andhra Pradesh, and assess the ex-
tent to which the main treatment effects (given by the Hindu x treated cohort coefficient)
still come through. These results are now presented in tables A8 (NFHS results) and A9
(NSS results). While the extensive margin labor supply results in the NSS drop in mag-
nitude and are no longer statistically significant at conventional levels, the NFHS results
and intensive margin results for the NSS are very similar in size and retain statistical sig-
nificance. Thus, although only the results with the NFHS are fully robust to dropping
Andhra Pradesh, this robustness is still a reason to believe that Andhra Pradesh does not
entirely drive the full set of treatment effects.?

Post-treatment, every year is not uniformly positive in figure A1, but enough years are
positive to provide reassurance that any single year/state pair does not drive the entire
treatment effect. Recall also that these treatment effects are similar to the main treat-
ment effects, but not exactly the same, as they define a common, slightly older “young
cohort” across all specifications, rather than more precisely defining treatment according
to a woman’s age relative to the distribution of age at marriage in the year the HSA was

passed.

%5 A relevant question is why the labor supply results on the extensive margin in the NFHS are so similar
when Andhra Pradesh is broken out, while the NSS results drop in magnitude. A possible contributing
factor is sample size: as table 1 indicates, a large fraction of treated women in the NSS sample are in Andhra
Pradesh, and therefore, the confidence interval on the remaining women widens accordingly. Indeed, we
cannot reject that the coefficient on the treated cohort in the regression for labor supply on the extensive
margin does not change when Andhra Pradesh is broken out (P = 0.218). Alternatively, there could be a
substantive reason why the results are stronger in Andhra Pradesh — aside from a pre-treatment bump —
given the model’s predictions on heterogeneity, and the stronger effects in Andhra Pradesh come through
more clearly in the larger sample size in the NSS data. For instance, women born before 1973, who are old
enough not to be in the treated cohort in Andhra Pradesh, have 0.15 more standard deviations of autonomy
than women of the same age born in other states. This higher baseline autonomy could correspond to a
larger treatment effect in our model (on the society level), similar to our findings in section 2 of a larger
treatment effect for high-paying jobs.
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Finally, we examine effects of the HSA on the labor supply of two additional groups of
interest: men and single women. For men, we estimate an analogous version to equation
(3) that identifies treated cohorts of men using the 10th and 90th percentiles of age at
marriage in the year the HSA was passed in his state. Labor supply is almost universal
among married men in the NFHS (96 percent of the sampled married men work), so we
concentrate on the NSS, which has a larger sample (to allow a better chance of detecting
effects on the rare outcome of not working outside the home)¢ and income data (to allow
the additional testing of labor supply on the intensive margin).

The results, given in table A10, suggest that there could be a countervailing force to
the mechanisms in our baseline model. In particular, if we relax assumption (A1), which
postulates parameter values such that men always work, our baseline model would pre-
dict that men’s labor supply falls as their wives become eligible because men respond to
women’s increased labor supply (and corresponding increased contribution to the house-
hold good) by working less themselves. However, in our preferred specification that
includes year fixed effects that vary by age and Hindu religion (column 2), we estimate
positive, albeit statistically insignificant, effects on male labor supply: a 1.4-percentage-
point increase on the extensive margin and an 11.3-percent increase in wages.3” One pos-
sible countervailing force to the result in the main model is that, as discussed in section
2 and explored formally in appendix B.5, men dislike their wives having autonomy and
working and try to regain power by working more.

We now turn to single women, whose labor supply is affected primarily by an in-
come effect, as the HSA increases their future income but represents an ambiguous effect
on their bargaining power.>® We explore the effects of the HSA on single women in the
NSS (because the pre-HSA variation it provides is especially important, given that all un-
married Hindu women at the time of the NFHS anticipate being treated once they get

36 Another potential difference is that the NSS defines employment as the “situation of working or being
engaged in economic activities (employed)”, which is plausibly a stricter definition than the NFHS ques-
tion about whether the respondent worked for “pay, profit, or gain” in the last seven days. While overall
differences in rates of labor supply — 92.5% of married men in the NSS data in table A10 work, compared
to 96.4% of men in the NFHS - potentially reflect changes in labor supply over time or the slightly older
sample in the NSS, there is some evidence that reported rates of labor supply are slightly lower in the NSS
in similar population: 95.3% of married men between 15 and 54 (male ages sampled in the NFHS) in the
2004 NSS round report work.

37Table A11 estimates the effects using the NFHS; the results are also noisy and inconclusive.

3That is, while it is possible that single women bargain with their parents — in the NSS, 82% of single
women above 15 are listed as the offspring of the household head and another 15% are designated as
another relative of the household head — the link between the HSA and their bargaining with their parents
is less clear than among married couples. In particular, it is possible that for some households, the HSA
makes the parents grant more control of income to their single daughters, but on the other hand, single
daughters may want to please their parents by giving them more control of the income.
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married) by reestimating equation (4) with all women and allowing the effect of Treated
Cohort and Treated Cohort x Hindu to vary based on whether the woman is single (in-
cluding controls for the main effect of being single, interacted with a Hindu dummy). The
results, given in table A12, suggest that the HSA had a net zero effect on the labor sup-
ply and income of single women; the labor supply effect is 5.0 percentage points lower
among single Hindu women (P = 0.165), and the income effect is 22.3 percent lower. By
contrast, the effect on professional jobs is the same as that for married women, suggest-
ing that bargaining might be a relevant channel for a subset of single women (and/or that

income effects are less strong for professional jobs, which are likely desirable).

5 Alternative Mechanisms and Limitations

As explained in the introduction, both economic theory and empirical evidence suggest a
link between the HSA and many aspects of women’s lives, both before and after marriage.
In this section, we examine the link between the HSA and other outcomes in our data.
Overall, while we also find evidence that several aspects of women’s lives change after
the HSA, we argue that it is unlikely these changes single-handedly explain our labor
supply result, highlighting a role for our focus on autonomy and the control of income.
However, we acknowledge that we cannot rule out these alternate channels entirely. Even
given the possibility of other mechanisms linking the HSA to women’s labor supply, our

results still link a reform that increases women’s legal rights to their labor supply.

5.1 Pre-marital investments and marital market outcomes

The HSA could potentially affect the premarital human capital of women or the condi-
tions upon which they enter marriage, both of which in turn could affect their labor sup-
ply. For instance, forward-looking parents making human capital investments in their
daughters might alter their investments based on the fact that their daughters are now
legally entitled to inherit ancestral property. The direction of the effect is theoretically
ambiguous. Future inheritances represent an increase in the total expected lifetime trans-
fers to a daughter, so parents may reduce other investments to bring the total investment
in their daughters closer to their preferred pre-reform allocation. However, if any human
capital investments are complementary to inheritances (if, say, educated daughters can
better manage family property), then human capital investments may go up. Indeed, the
empirical evidence on the Hindu Succession Act and human capital investment in girls

has yielded mixed results. Rosenblum (2015) argues that the HSA raises the cost to par-
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ents of having a girl and finds that the HSA increased female child mortality. By contrast,
Roy (2015) and Deininger, Goyal and Nagarajan (2013) both find that the HSA increased
the education of girls of schooling age at the time of the reform.?’

To address the possibility that human capital investments are driving the relation-
ship between the HSA and female labor supply that we estimate, we begin by assessing
whether the HSA indeed appears to have affected the human capital of the women in the
NFHS. Specifically, in table 6, we examine women’s education, height, and age at mar-
riage using the identification strategy we detail in section 3.3. Specifically, we find that
age at marriage increased by 0.63 years as a result of the HSA, which parallels closely
the estimated effect of 0.59 years found in Deininger, Goyal and Nagarajan (2013). By
contrast, we do not find an effect on education, in contrast to the effect of 0.37 years
found in Deininger, Goyal and Nagarajan (2013) and of 0.50 years found in Roy (2015).
These papers focus on children of eligible women,*’ so it is possible that the effects do
not yet appear in our sample or were driven primarily by mothers” increased bargaining
power. Similarly, we do not find an effect on the height of exposed women, in contrast
to Rosenblum (2015), who finds that the HSA lowers parents” health investments in their
daughters who were young at the time of the passage.

Another possible alternative model that could generate our results is if the HSA af-
fected the characteristics of the husbands of exposed women, and this change in marital
matching led to greater female labor force participation. Note that because the HSA was
applied to all unmarried Hindu women in a state and marriages rarely occur across state
borders or between religions, changes in average husband characteristics are relatively
unlikely: essentially all potential wives would become subject to the law at the same
time. Nonetheless, we still test whether the HSA led to any changes in husband charac-
teristics — namely, his education, age, and the age difference between him and his wife.
Table 6 shows that there is no evidence that marriages after the HSA involved husbands
of greater absolute education or who were older or closer in age to their wives. Thus,
men seem to have responded to the fact that eligible women delay marriage by delaying

marriage themselves, keeping the spousal age gap constant.

3 A potential explanation that reconciles these results is that they are driven by different subpopulations.
The results in Rosenblum (2015) were driven by young children in families for whom investments in health
had a marginal effect on mortality, who were plausibly poorer. By contrast, Roy (2015) finds effects on
older, surviving girls in the marriage market. While she does not explicitly examine heterogeneity based
on wealth, the fact that she finds a corresponding decrease in dowries suggests that these may be wealthier
households, who were planning sufficiently high dowries to allow a scope for adjustment.

#0In Deininger, Goyal and Nagarajan (2013) they consider children under age 6, whose entire education
decisions were arguably made under the HSA. Roy (2015) focuses on children 10 years or younger. By
contrast, the members of the treated cohort in equation (3) were 9.5 years old on average when the HSA
passed in their states.
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While the HSA does not appear to have changed average husband characteristics, it
could still have led to changes in the extent of assortative mating. This could happen if,
say, the HSA increased wealthy men’s desire to match with wealthy women, who now
have better access to their family’s wealth through inheritances. While we do not observe
premarital wealth, we test whether marriages in which the wife is subject to the HSA
have lower education gaps between spouses. Column 7 of table 6 indicates that the HSA
appears not to have changed the degree of assortative mating based on education.

Overall, we find minimal evidence that the HSA changed women’s premarital human
capital or choice of partner, as reflected in the measures available in the National Family
Health Survey. However, given that other papers found evidence of changes, we cannot
fully rule out changes in human capital on dimensions that we cannot detect in our sam-
ple. At the same time, given that the literature also does not show a consistent direction
of effects, we argue that it is unlikely that a concerted increase in human capital is the
main driver of the labor supply effect we find.

One additional consideration before or around the time of marriage is selective mi-
gration: what if women with a high desire to work migrate to states that have passed
the HSA before they get married? While replacing dummies for the current state of resi-
dence with dummies for the state of birth in equation (3) would eliminate this concern, we
unfortunately do not know women’s state of birth. Reassuringly, however, while many
women migrate at the time of marriage, this migration rarely occurs between states: in
the 2001 Census of India, only 0.9 percent of women were interstate migrants (Castaldo,
Deshingkar and McKay, 2012). However, we cannot rule out entirely that some degree of

selective migration contributes to our results.

5.2 Other channels linking autonomy to female labor force participa-
tion

Our model posits that the link between women’s autonomy and her decision to enter the
labor force is her ability to control her earnings: the a4y in our theoretical model that de-
termines the fraction of a woman’s income that enters her budget constraint. However,
a woman'’s autonomy likely determines other outcomes within the household that a hus-
band and wife may value differently or may arise from conflicts between a husband and
a newly empowered wife. It is theoretically possible, then, that these outcomes (rather
than a woman’s control over her earnings) are the mechanism linking autonomy to her
labor supply.

As with the wife’s premarital human capital investments, we begin by estimating the
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effects of the HSA on key intra-household outcomes in our sample, using our primary
identification strategy detailed in section 3.3. Table 7 tests for the effects of the HSA on
fertility, women’s health, intimate partner violence, and separations. We find no effects
on fertility,41 but we find improvements in women’s health. Specifically, we find a re-
duction of 3.4 percentage points in severe anemia and a 0.79 unit improvement in body
mass index (relative to a mean of 20.8). These results fit with the context of either the non-
cooperative or collective household models — as women’s increased bargaining power
increases their own consumption — or with a unitary household model in which income
effects from the HSA improve all household members” health. Alternatively, the health
effects could come as a direct effect of increased labor supply, given the evidence of re-
turns to health in the labor market (Strauss and Thomas, 1998). In line with an ambiguous
theoretical relationship between women’s autonomy and mixed empirical evidence of the
HSA's effect on domestic violence (Anderson and Genicot (2014) find an increase, while
Mathur and Slavov (2013) find a decrease), we find positive but statistically insignificant
coefficients on moderate and severe violence.

While health improvements are policy relevant and provide further evidence of a link
between the HSA and women’s well-being, as with premarital investments, we believe
that it is unlikely that these improvements single-handedly explain the labor supply ef-
fects we see (but cannot disprove this theory entirely). To provide some suggestive evi-
dence of this claim, we look at a descriptive regression correlating women’s characteristics
and labor supply in table A13. Women'’s health has an ambiguous relationship with labor
supply; women with severe anemia are less likely to work, but so are women with higher
BMI. These relationships persist in the second column when we control for wealth. The
lack of a consistent relationship argues against an obvious clear mechanism connecting
women’s health and labor supply, but to rule out this mechanism definitively, we would
need to know the causal relationships between women’s health and labor supply in this
population.

One final potential effect of women’s increased autonomy is that the HSA lead to more
separations or divorces, which would be another channel that links the HSA and women's
labor supply if women begin working in anticipation of marital dissolution. Indeed, using
our identification strategy (but reporting marginal effects from a logit specification, given

the infrequency of separation and divorce), we find that the HSA has a positive marginal

“lWhile in other contexts, women appear to prefer fewer children than men (Ashraf, Field and Lee,
2010), and can translate increased bargaining power into lower realized fertility (Klawon and Tiefenthaler
2001; Rasul 2008), both differential preferences of women and men and the availability of birth control
technologies that allow women to translate their preferences into reduced fertility are highly likely to be
context-specific.
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effect of 0.52 percentage points on the probability of divorce in our sample. This effect
is large relative to the mean divorce rate; only 0.34 percent of ever-married women are
divorced. The estimated marginal effect of the HSA on separations and divorces together
is of the same magnitude but more noisily estimated and, thus, is no longer statistically
significant at conventional levels. While the fact that divorce is so uncommon is prima
facie evidence that women who begin working in anticipation of future divorce cannot
by itself explain the entire labor supply effect that we see, if divorce is costly enough that
even a small change in its probability causes big changes in behavior within a marriage,*?

we cannot rule out the anticipatory channel entirely.

6 Conclusion

We find that the Hindu Succession Act, which improved women’s ability to inherit prop-
erty, increased their labor supply. Women exposed to the HSA were between 3.8 and 6.1
percentage points more likely to work; this effect was driven by jobs likely to be high-
paying (working for a non-family member, for cash, and year-round). Our theoretical
model explains that a woman’s unearned income can increase her labor supply by rais-
ing her autonomy, which subsequently increases her gains from working.

By highlighting the relationship between control over household resources and labor
supply, our results suggest that women’s unearned income affects labor supply not just
through income effects but also through her ability to control decisions directly. There-
fore, policies that affect the distribution of resources in the household — not just the inheri-
tance laws that we study but also other reforms to the legal system or targeted land titling
programs — can affect the labor supply decisions of household members. Since labor sup-
ply is an important driver of firms’ productivity and thus economic growth, our results
also provide a new channel linking women’s bargaining power to economic growth. Pre-
vious literature has focused on the link between women'’s bargaining power and human
capital investments as a mechanism for this result (Doepke and Tertilt, 2014).

Finally, our results suggest that there can be important multiplier effects to women’s
labor force participation. Since there is evidence that work causally increases a woman’s
autonomy (Anderson and Eswaran 2009; Atkin 2009), policies that seek to empower
women can prompt newly empowered women seek out opportunities to earn money and
become further empowered. The flip side of this compounding is that women with low

autonomy have little to gain from earning money, resulting in a low bargaining power

42 Allen (2015) makes an analogous argument: changes in the probability of escape affected the fertility
decisions of slaves in the United States even though successful escape was very rare.
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trap. Our results suggest that reforms to women'’s property or inheritance rights, such as
the HSA, can propel these women into considerably better bargaining positions within
the household.
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Figure Al: Labor supply of young Hindu women pre- and post-HSA
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Treated Non-Treated

religions religions

Panel A: National Family Health Survey (Currently married women ages 15-49)
Autonomy measures:

Has say in own health care 0.620 0.638
Has say in large household purchases 0.529 0.529
Has say in visits to family 0.600 0.609
Has say in purchases for daily needs 0.608 0.590
Has say in spending husband's earnings 0.685 0.672
Can go to market alone 0.538 0.480
Can go to health facility alone 0.506 0.481
Can leave village alone 0.398 0.365
Religion:
Hindu 0.968 0.000
Muslim 0.000 0.833
Christian 0.000 0.138
Sikh 0.020 0.000
Buddhist 0.009 0.000
Jain 0.004 0.000
Other religion 0.000 0.029
Other Characteristics
Scheduled caste/scheduled tribe 0.302 0.117
Rural 0.705 0.630
Age at marriage 17.149 17.197
Education (years) 4.408 3.807
Children 2.774 3.235
Height (cm) 151.992 151.977
Bmi 20.734 21.173
Anemia: mild or worse 0.561 0.555
Anemia: moderate or worse 0.171 0.176
Anemia: severe 0.018 0.015
Labor Supply
Worked in last seven days 0.379 0.259
conditional on having worked in last seven days. ..
Work for self 0.148 0.139
Work for family member 0.463 0.419
Work for another person 0.388 0.440
Work for cash 0.663 0.738

Work all year 50 0.657 0.666



Work in rﬂanagement/teChnical/professional 0.056 0.086

Work in clerical/sales/service 0.125 0.139
Work in manual (skilled or unskilled) 0.191 0.345
Work in agriculture 0.626 0.422
N 68,737 19,120

Panel B: National Sample Survey (Women ages 15 to 65)

Year = 1983 0.161 0.155
Year = 1987 0.170 0.171
Year = 1993 0.195 0.181
Year = 1999 0.226 0.235
Year = 2004 0.248 0.259
Never Married 0.141 0.182
Rural 0.760 0.671
Religion
Hindu 0.967 0.000
Muslim 0.000 0.789
Christian 0.000 0.180
Sikh 0.022 0.000
Buddhist 0.008 0.000
Jain 0.004 0.000
Other religion 0.000 0.031
Labor Supply
Work (defined as currently employed) 0.358 0.231
Log(income) 1.825 1.757
Professional Job 0.065 0.119
N 675,188 155,085

Means are calculated using sampling weights.

Table Al: Summary Statistics of the Full Sample
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years to | HSA year state(s) NSS survey
reform passed identifying year N
1 1994 Maharashtra and Karnataka 1993 15,782
2005 remaining 24 states 2004 97,656
2 1989 Tamil Nadu 1987 8535
3 1986 Andhra Pradesh 1983 9301
6 1989 Tamil Nadu 1983 8183
2005 remaining 24 states 1999 93,830
7 1994 Maharashtra and Karnataka 1987 18,340
11 1994 Maharashtra and Karnataka 1983 16,931
12 2005 remaining 24 states 1993 88,099
18 2005 remaining 24 states 1987 10,1220
22 2005 remaining 24 states 1983 91,118
years since | HSA year state(s) NSS survey
reform passed identifying year N
28 1976 Kerala 2004 5770
23 1976 Kerala 1999 5180
18 1986 Andhra Pradesh 2004 8446
17 1976 Kerala 1993 4624
15 1989 Tamil Nadu 2004 7659
13 1986 Andhra Pradesh 1999 9301
11 1976 Kerala 1987 5101
10 1989 Tamil Nadu 1999 33,820
1994 Maharashtra and Karnataka 2004 70,093
7 1976 Kerala 1986 23,455
1986 Andhra Pradesh 1993 37,342
5 1994 Maharashtra and Karnataka 1999 15606
4 1989 Tamil Nadu 1993 7519
1 1986 Andhra Pradesh 1987 9861

Table A6: Identifying variation in years pre- and post-reform, by state
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Young cohort

Years to reform =1

Years to reform = 2

Years to reform =3

Years to reform = 6

Years to reform =7

Years to reform =11

Years to reform =12

Years to reform = 18

Hindu X Years to reform = 1
Hindu X Years to reform = 2
Hindu X Years to reform = 3
Hindu X Years to reform =6
Hindu X Years to reform =7
Hindu X Years to reform =11
Hindu X Years to reform =12
Hindu X Years to reform =18
Mean Dependent Variable

Observations
R-squared

Table A7: Regression results for pre- and post-treatment dummies
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20 and under 25 and under 30 and under
0.006 0.006 0.014
[0.042] [0.042] [0.046]
0.005 -0.012 0.009
[0.052] [0.056] [0.057]
-0.449*** -0.430%** -0.441%**
[0.112] [0.116] [0.112]
-0.029 -0.024 -0.035
[0.049] [0.040] [0.039]
-0.053 -0.036 -0.004
[0.108] [0.109] [0.102]
-0.144* -0.09 -0.085
[0.081] [0.093] [0.091]
0.101 0.092 0.089
[0.126] [0.126] [0.126]
0.059** 0.074*** 0.068***
[0.027] [0.026] [0.023]
-0.015 -0.01 -0.017
[0.014] [0.010] [0.020]
-0.005 -0.003 -0.038*
[0.023] [0.018] [0.020]
0.054** 0.054*** 0.096***
[0.022] [0.018] [0.019]
-0.022 -0.02 -0.011
[0.020] [0.013] [0.016]
0.034 0.015 -0.014
[0.039] [0.021] [0.020]
0.045* -0.007 0.005
[0.024] [0.031] [0.030]
-0.002 0.002 -0.001
[0.021] [0.017] [0.015]
0.01 -0.005 0.004
[0.009] [0.015] [0.017]
0.313 0.313 0.313
665,853 665,853 665,853
0.105 0.105 0.105
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Dependent Variable
Treated cohort X Hindu

Treated cohort

Hindu X Age
Hindu X State
Hindu X Year
Age X Year

Mean Dependent Variable
Observations
R-squared

1(Work) Log(Income) 1(Professional Job)
0.020*  0.014 0.262*  0.113 -0.015  -0.015
[0.010] [0.011] [0.141] [0.148] [0.010] [0.011]
0.025*  0.031** 0.382***  (0.455*** 0.008**  0.012**
[0.014] [0.015] [0.135] [0.165] [0.003] [0.005]
Y Y Y Y Y Y
Y Y Y Y Y Y
Y Y Y
Y Y Y
0.925 0.925 2.004 2.004 0.131 0.131
599,440 599,440 599,440 599,440 599,440 599,440
0.079 0.081 0.111 0.114 0.03 0.031

Treated cohort =1 if the man was younger than the 10th percentile of the age at marriage distribution for men in
the year in which the HSA passed in his state; Treated cohort = 0 if the man was older than the 90th percentile of
the age at marriage distribution for men in the year in which the HSA passed in his state. The Hindu dummy also
includes Sikhs, Buddhists, and Jains, as described in section 3. All regressions and the calculation of the mean
dependent variable include sampling weights. Standard errors in brackets, clustered at the state level. *** p<0.01,

** p<0.05, * p<0.1.

Table A10: Effects of the Hindu Succession Act on Men’s Labor Supply (in NSS data)
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Dependent Variable 1(Work) Log(Income) 1(Professional Job)

Treated cohort X Hindu 0.054**  0.053* 0.338***  0.222** 0.016***  0.013**
[0.026] [0.027] [0.106] [0.101] [0.005]  [0.006]
Treated cohort X Hindu X Single -0.051  -0.050 -0.223*  -0.223* -0.001 0.000
[0.033] [0.034] [0.130] [0.127] [0.009] [0.009]
Treated cohort -0.083*** -0.050*** -0.171**  0.046 -0.008  -0.006
[0.017]  [0.013] [0.081]  [0.046] [0.005]  [0.005]
Treated cohort X Single 0.015 0.038 0.145 0.211* -0.013*  -0.010
[0.030]  [0.031] [0.118] [0.105] [0.007]  [0.007]
Single 0.088***  0.087*** 0.371***  0.378*** 0.057***  0.057***
[0.010]  [0.009] [0.070]  [0.063] [0.009]  [0.009]
Single X Hindu -0.103*** -0.101***  -0.237*** -0.239*** -0.015  -0.015
[0.022]  [0.021] [0.079] [0.076] [0.012] [0.012]
Hindu X Age Y Y Y Y Y Y
Hindu X State Y Y Y Y Y Y
Age X State Y Y Y Y Y Y
Hindu X Year Y Y Y
Age X Year Y Y Y
Mean Dependent Variable 0.3436  0.3436 0.6091  0.6091 0.0241  0.0241
Observations 814,265 814,265 814,265 814,265 814,265 814,265

Table A12: Estimates of the Effects of the Hindu Succession Act on Single versus Married
Women’s Labor Supply
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Dependent Variable 1(Work)

Education (years) -0.015*** -0.002
[0.002] [0.002]
Height (cm) -0.0008 0.0005

[0.0005] [0.0005]
Marriage Age -0.001 -0.001
[0.002] [0.002]

Children 0.001 -0.006**
[0.003] [0.003]
Mild anemia (or worse) 0.003 -0.003
[0.006] [0.006]
Moderate anemia (or worse) 0.008 0.007
[0.007] [0.007]

Severe anemia -0.058** -0.063**
[0.027] [0.026]

BMI -0.014*** -0.007***
[0.001] [0.001]

Wealth (standard deviations) -0.124%**
[0.011]
Mean Dependent Variable 0.385 0.385
Observations 59,951 57,040
R-squared 0.101 0.114

All regressions include controls for state X Hindu fixed effects, Hindu X age fixed effects.
Mild anemia (or worse) = 1 if individual has mild, moderate, or severe anemia. Moderate
anemia (or worse) =1 if individual has moderate or severe anemia. All regressions
include sampling weights. Standard errors in brackets, clustered at the state-cohort level.
3 p<0.01, ** p<0.05, * p<0.1.

Table A13: Descriptive relationship between women’s characteristics and labor supply
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A Appendix: Proofs

Throughout of the proofs, we consider two equivalent utility maximization problems for
the spouses, in which the wife maximizes 1y /7y and the husband maximizes u, /ym. As
Y¢ and 7y, are constantly in the denominators, as shown, for example, in equation (8)
below, normalizing them simplifies notations. This normalization is without loss of gen-
erality because it preserves the equilibrium strategy profiles and the signs of the changes
to the spouses’ utilities.

We also note that many of the equilibrium conditions are (mostly) the same, and to
prevent repetition, we derive a full set of equilibrium conditions in the first proof below

and refer back to them in the following proofs.

Proof of Remark 2.1: First, suppose the equilibria remain interior. Let the strategy profile
(ej}, eV yy,) be the interior equilibrium for the original unearned incomes. For any
positive transfer A from Ry, to Ry, the fact that the equilibrium remains interior implies
agA <y, (formally shown below). We show that for any such transfer, the strategy
profile (e;?, em Y5+ apl, vy —a fA) is the new interior equilibrium.

In interior equilibria, y >0 and y,;, > 0, and their FOCs are

—By VS
: + =0, (6)
W e Ry ety
—Bm Ym
: =0. 7
L] Wmem + R + (1 —ag)(wrer + Rf) — ym +ym+yf 7
Then, the household public good z =y + ym is
Z:w em + Wres + + f. ®)
,Bf/'Yf+,Bm/'Ym+1
After the normalization, the public good can be simplified to
m Ru+R
y = Ymn T W H Fm By )
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And the spouse’ contributions to the household public good are

]/f :llf(EfZUf+Rf) —m(wmem‘f‘erf‘f‘Rm—FRf)/ (10)
ﬁf-i-l
Ym = m(wmem +wpes + R+ Rp) —ag(efws + Rp). (11)

Thus, v7; Fta £\ and y;, — ag A satisfies the two FOCs - (6) and (7) — conditional on (e} €% e en)
after the transfer, and the household public good remains the same.
Then, we show that the labor supplies remain the same. First, check if e = 0 is an

equilibrium. Assume it is true; then, in the equilibrium, we have (10), and

,Bf+,3m+1 ﬁf—i-,Bm—l—l

Mf((,’f—O) ﬁfll’l

We can omit py and py, from all utility functions when analyzing the labor supply. Be-
cause we are interested in the comparison between us(es = 0) and us(es = Ey), subtract-
ing a constant, — B¢ In py, from both does not affect the comparison.

Alternatively, the wife may deviate and go out to work. Note that as the wife changes
her labor supply, she will choose the optimal contribution to the public good conditional
on the new labor supply:

By

1
yf:afRf— (wm€m+Rm-|-Rf)-|-’Bf+1afZUf€f,

Then, her utility is

N Br Pr
uf(ef = Ef) = ﬁfln (ﬁf+1afwaf+ m(wmem + Ry, +Rf)

+In (ﬁf—i-lafwaf—i_ ﬁf‘i‘,Bm‘Fl > +5f11’1(1—Ef).

To make sure deviation is not profitable, we need us(ef = 0) > us(ef = Ef), which is

n

ey + R + Ry (afwaf . wm€m+Rm+Rf> ” Wm(1-E). (12

Br+Pbm+1 Br+1 Br+pBm+1 Br+1

Clearly, given ej,, if e} = 0 is an equilibrium with the original unearned incomes, then it

is also the equilibrium female labor supply after the transfer.
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Next, check if e = E ¥ is an equilibrium. Assume it is true; then we have

ug(es = Ey)
ﬁf(wmem +ZUfEf + Ry, + Rf) tin Wmem —|—ZUfEf + Ry, +Rf
PrtpBm+1 Br+Bm+1

+6¢In(1 — Ey).

Alternatively, the wife may deviate and not go to work,

5fafwaf n Wilm +ZUfEf + Ry, —|—Rf
Br+1 / B+ PBm+1

i —afwaf wmem+waf+Rm+Rf
RWIES Br+ Bm+1 '

To make sure deviation is not profitable, we need u¢(ef = E¢) > us(ef = 0), which is

wm€m+ZUfEf+Rm+Rf (Sf

Bf+Bn+1 +ﬁf+11n(1_Ef)
> In —afwaf Wmem + ZUfEf + R, + Rf . (13)

Again, given ey, if e}’i = Ey is an equilibrium with the original unearned incomes, then it
is also the equilibrium female labor supply after the transfer.

It is analogous to show that given e;?, ey, remains to be the equilibrium male labor
supply after the transfer. Notice also that when y;, = af/A, the equilibrium contribution
from the husband is zero, which is no longer interior. Therefore, A < y;,/a ris needed to
ensure we remain in the regime of interior equilibria.

To sum up, while there is a positive transfer from the husband to the wife, all equi-
librium outcomes remain constant, including both spouses’ labor supply (e fi and e;,), the

public good (z), and both spouses” utilities (1 and uy,).

Next, suppose that in the equilibria, only the wife contributes to the household public
good. Then, we can separately examine the wife and the husband. Let us begin with the

wife; her optimal contribution to the household public good is

z=yf= af(wrer + Ry). (14)

,Bf—i-l

Thus, the household public good increases as Ry increases, unless ey changes from Ef to
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zero. The wife’s utility with the optimal y is

BrinBs+ (Br+1)In ( af(wyey +Rf)/]9f> +6¢In(1 —ey).

,3f+1

Then, we identify her labor supply.

up(ef =0)=pslnps+ (B +1)In <ﬁf1+ 1“fRf/Pf> ,

ur(ef =Ef) = BrlnBs+ (Bs+1)In (ﬁaf(wf]if + Rf)/pf> +6¢In(1 — Ef),

E
uf(ef = Ef) - uf(ef = 0) = (ﬁf + 1) In (w;;—ff + 1) —|—5fln(1 - Ef) (15)

The difference in (15) decreases as Ry increases, implying that e; = 0 is more likely to
be optimal when Ry increases. As the wife is under a positive income shock and is not
affected by the husband’s strategies, her utility always increases.

The husband’s problem is simpler as y,;, = 0, and he decides only his labor supply.

um(em = 0) = BuIn ((Ry + (1 —ag)(wges + Rf))/ pm) +1Inz,

um(em = Em) = BmIn ((WmEm + Ry + (1 — as)(wpes + Rf))/pm) +Inz+ 6, In(1— Ey),

W Em
Ry + (1 —ag)(wrer + Ry)

us(e =Ef) —us(ef =0) :[Smln< —1—1) +6m In(1 — Ep).

(16)
When Ry + Ry, is constant, the difference in (16) increases as Ry increases, implying that
ef = Ey is more likely to be optimal when Ry increases. The husband suffers a negative
income shock, which we claim dominates the possible increase in the household public
good due to the wife’s increased contribution. To prove the claim, we first note that
before the transfer, the husband spends A on his private consumption instead of on the
household public good. After the transfer, it is now spent on his less preferred channel,
the household public good instead of his private consumption, and by (14), only part
of the transfer is spent on the public good and the rest is spent on the wife’s private
consumption. Therefore, the husband’s utility decreases. |
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Proof of Lemma 2.2: We start with interior equilibria. Using FOC of y,;, in (7),

_ _Tm

(Wmem + R+ (1 — ag)(wres + Ry)) — B ’:_ TV

Put y,, back into the utility function (omitting p;,),

R, + (1 — af)(wfef + Rf) +]/f
Bm+1 '

um(em = 0) = B In(Bm) + (Bm +1)In

W Em + Ry + (1 — af)(erf + Rf) —|—]/f

m

BmnIn(B) + (Bm + 1) In

Therefore, uy, (e = Ey) — um(en =0) =

WinEm + R + (1 —ag)(wrer + Ry) + yy

+ 0 In(1 — E;).
Ry + (1— af)(wfef+Rf) + Yy ( )

(,Bm +1)In

Define f(E,) as f(Em) = tm(em = Em) — um(em = 0), then f(0) = 0. In order to show
f(Eyu) > 0forall E,, € (0,1), a sufficient condition is f'(E,) > 0.

Wi (Bm + 1) Om

— >0,
mem+Rm+(1—af)(wfef+Rf)—|—yf 1—E,

f/(Em) =

Bntl_ WinEm + Ry + (1 —ag)(wrer + Ry) + yy
5m wm(l_EWl) .

Sinceyr < a f(w rer+ R f) and e < E, a sufficient condition (de-normalizing ) is

(17)

ﬁm‘i")’m mem+Rm+waf‘|‘Rf
> .

This condition clearly holds, given (A1l).
Then, consider only one spouse contributes to the household public good. If the con-
tributor is the husband, then y¢ = 0in (17), so it holds given (Al). If the contributor is the

wife, then

Wi Em + Ry + (1 — ﬂf) (wfef + Rf)
Ry + (1 - Elf)(ZUfEf + Rf)
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Similarly as above, a sufficient condition to ensure (e, = Eyn) — um(em = 0) > 01is

Bm - WmEm + Ry + wrEf + Ry

This inequality is exactly our (A1). 1

Proof of Proposition 2.3: First, check if ¢; = 0 is an equilibrium. To make sure deviation
is not profitable, we need by (12),

11’1(1 — Ef)

Br+pPm+1 Br+1 Br+PBm—+1 Br+1

Case 1a: Ry + Ry, is constant. There exists a threshold #{(wy) decreasing in w¢, such that
er = 0 is an equilibrium if and only if af < #{(wy).

Second, check if e = Erisan equilibrium, and we need by (13),

In

wmem+waf+Rm+Rf+ (5f ln(l—Ef)>ln —afwaf wmem+waf+Rm—|—Rf .
Br+PBm+1 Br+1 Br+1 Br+bm+1

Case 1b: R r+ R,; is constant. There exists a threshold tg(w f) decreasing in w s such that
ef = Ef is an equilibrium if and only if a¢ > 5 (wy).

Thus, as R f increases, a L increases, and it is less likely to have e = 0 be an equilibrium
and more likely to have ef = Ef be an equilibrium. By (9), as R 7+ Rm and e, = E,, are

constant and ey weakly increases, z also weakly increases. 1

Proof of Proposition 2.4: First, check if ey = 0 is an equilibrium. Focus on (12),

n

wmem+Rm+Rf S n( ZUfEf DCfRf wm€m+Rm+Rf> n 5f ln(l—Ef).

Br+pm+1 Br+1Rs+ R Br+Ppm+1 Br+1
(18)

Let f(Rs) be

7

E R mem + R + R mém + Ry + R
f(Ry) = 1In wrkp &Ry | Wmem & R+ Ry} Wmem & R + Ry

where f(0) = 0 and f(Rf) — 0as Rf — co. The condition in (18) can be rewritten as
f(Rf) < C, where C = —% In(1 — Ey) is positive.
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F'(Rf) °Z" Ryu(Ryy + wiEp) — R
Therefore, f(Ry) first increases and then decreases.

Case 2a: Ry, is constant. There exist a threshold t{’, such that ef = 0isan equilibrium if
ws < . Otherwise, there are two thresholds t{ (wf) < i (wy), the former decreasing
in wy and the latter increasing in wy, such that ef = 0 is an equilibrium if Ry < tR (w £) or
Ry > iy (wp).

Second, check if ef = Ey is an equilibrium. Focus on (13),

wm€m+waf+Rm+Rf 5f

In(1—E
Bi+Bm+1 Br+1 (1—-Ey)
211’1 ZUf f DCf f +w e +ZUf f—|— + f . (19)
Br+1Rs+ Ry Br+PBm+1

Let g(Ry) be

g(Rf) =In

wmem+waf+Rm—|—Rf _waf OCfRf wm€m+waf+Rm+Rf
—In ,
Br+pBm+1 Br+1Rs+ Ry Br+bm+1

where ¢(0) = 0 and g(Rs) — 0 as Ry — co. The condition in (19) can be rewritten as
§(Rf) > C.

Therefore, g(Ry) first increases and then decreases.

Case 2b: R,, is constant. There exist a threshold t¥, such that e = E ¥ is never an equilib-
rium if wy < tY. Otherwise, there are two thresholds tR (w £) < R (w ), with the former
decreasing in wy and the latter increasing in wy, such that e = Ef is an equilibrium if
Ry € (85 (wp), oy (wy)).

Thus, as the wife’s unearned income increases from R?( to Ry, her labor supply exhibits
an inverse U shape, first increasing then decreasing. By (9), z increases as Ry increases,

except when ¢; decreases from Ey to 0, and the decrease is substantial: w¢E; > Ry — Rjof.

Proof of Remark 2.5: First, suppose the equilibria remain interior and we follow the
proof of Proposition 2.3. For the wife’s utility change, take u¢(ef = 0) from case 1a and
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us(er = Ey) from case 1b,

u}b(ef = Ef) — u}”(ef = 0) = (,Bf + 1)111 -|-5f 11’1(1 — Ef) > 0.

Undoing the normalization of y¢, we have

It is exactly our (A2). The husband’s utility is
Um = Bm In(Wmem + R + (1 —ag)(wre + Ry) — ym) +1n(z) + 0p In(1 — ).

By (7), um = Bm In(Bmz) +In(z) 4 d, In(1 — ey, ), which weakly increases.

Second, suppose in the equilibria, only the wife contributes to the household public
good. The labor supply changes are shown in Proposition B.7. Then, similarly to the
proof of Remark 2.1, the wife’s utility increases because she experiences a positive income

shock, and the husband’s utility decreases because he suffers a negative income shock. 1

Proof of Remark 2.6: First, suppose that the equilibria remain interior and we follow
the proof of Proposition 2.4. For the wife’s utility change, if her labor supply remains
constant, u}b(ef = Ef) and u}”(ef = 0) increase in Ry. Alternatively, if her labor supply
increases when her unearned income increases from R?[ to R fr

WmEm + R + R}

u}b(ef:Ef)—u}“(ef:O) = (Bf+1)In +6rIn(1 — Ef).

By (A2) and the fact that RE’, < Ry, u}b(ef = Ef) — u}”(ef = 0) > 0. Therefore, the wife
is better off. The husband’s utility is uy; = B In(Bmz) + In(z) + 6 In(1 — e,). When ef

weakly increases, z increases as R f increases, so does ;.

Second, suppose in the equilibria, only the wife contributes to the household public
good. The wife’s utility increases because she experiences a positive income shock. The
husband also receives a positive income shock if the wife’s labor supply does not decrease
because his control of the wife’s unearned income, (1 — %)R s increases in R f- Thus,
the husband’s utility also increases. |
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B Appendix: Extensions

B.1 Alternative model: A collective household

In a collective model, the wife and husband maximize a weighted total utility: U =

asus + (1 —ag)um. The optimization problem in the baseline case then becomes

max ag(Brlnxs+yrlnz+drIn(1—ef)) + (1 —ag)(BmInxm +ymInz+6uIn(l—em)),

xf,xm,ef,em,z
s.t. ef € {0, Ef}, em € {0,En}, Xf, Xm,z2 > 0,
Z+ Pxs+ PmXm < Wmem + Ry + wrer + Rf.

We assume B¢+ yf = Bm + ym = 1 (their preferences on their private consumption
and the household public good) in order to set the spouses” unweighted preference on
the same scale and also to make the analysis tractable. Similarly as before, we focus on

the case in which the husband always works. The following assumption ensures it.

Assumption 3 (A3): parameters satisfy

ar(Bg+ ) + (1 —ar) (B + vm) 1y ©nBat Rut Bt Ry
(1—af)om (1—af)om Wy (1 — Eyy) '

Proposition B.1. In this collective model, suppose the Nash equilibrium is interior and (A3)

holds. In equilibrium, an increase in the wife’s unearned income will:

o Weakly decrease her labor supply (ef).
o Keep the husband’s labor supply constant, i.e., e, = Ep,.

e Increase the household public good (z) if the wife cares more about it than the husband
("¢ > ym) unless the decrease in ey is too high.

These hold in both cases when R F+ Rm is constant and when R,, is constant.

Proof of Proposition B.1: Consider the FOCs with respect to (xf, X ):

agBy (agys+ (1 —ag)ym)ps 0
Xf wm€m+Rm+ZUf€f+Rf—xfpf_xmpm ’
(1—af)pm (agys+ (1 —ag)ym)pm o
Xm Wmem + R +wger + Re — x¢pr — XpPm
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llf,BfZ
aryr+ (1 —ag)ym’
_ (1—af)ﬁmz |
agyf+ (1—ag)ym

Prxf =

PmXm
The household public good is

L agyr+ (1 —ag)ym
ag(Br+7f)+ (1 —ap)(Bm+vm)

(wmem + Ry + weer + Rf).

Let f(E;) be

f(Em) = u(em = Em) — u(em = 0)

= (ag(Bs+v7) + (A —ag)(Bm+rm))In + (1 —af)dmIn(1 — Ey).

~ wnlag(Br ) + (L= ap) (B + 1)) (1= ap)dn
B mem+Rm+Wf€f+Rf 1—E, )

f'(Em)

(A3) ensures f'(E,) is positive, together with f(0) = 0, we have f(E;) > 0, implying
that the husband always works.
Similarly,

§(Ef) =u(ef = Ef) —u(ef =0) =In +agdfIn(l — Ey).
Regardless of whether Ry, + Ry or Ry, is constant, an increase in Ry decreases g(E¢). The
threshold of the change from working to not working, ¢(wy), is an increasing function of
her wage wy.

z= (af(')/f - 'Ym) + ’Ym)(wmem + Ry, + wees + Rf)

Thus, an increase in Ry increases z if yf > 7y, unless the decrease in ey is sufficiently
high. (Note that the normalization Bs + s = Bm + vm = 1 helps to simplify the proof
here. Without it, the analysis is less tractable, but we believe the intuition that women

work less when getting more autonomy in collective households remains.) 1

As the wife’s unearned income increases, her autonomy (the weight on her utility,
ar) increases, and thus, her utility is more important in the total weighted household

utility. As a result, the wife could consume more, work less and enjoy more leisure. The
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wife’s increased consumption may come from the increase in the unearned income or the
decrease in the husband’s consumption (wWhen R¢ + Ry, is constant). At the same time, the
wife is likely to work less and enjoy more leisure as the weight on her utility increases. If
the wife puts a higher weight on the household public good than the husband (¢ > ym),
as the weight on her utility increases, the expenditure on the household public good could
increase. Aggregately, the decrease in female labor supply is stronger for low-paying jobs.
Intuitively, it is easier for the increased value in her leisure to make women stop working
if they weren’t making much from working.

Thus, our noncooperative model and the simple collective model give very different
predictions about the HSA’s effect on labor supply. If the noncooperative model is correct,
we may observe an overall increase in female labor supply, while if the simple collective
model is correct, we will observe an overall decrease in female labor supply. Therefore,
our finding that the HSA increases female labor supply provides evidence against a sim-
ple collective household model.

We acknowledge that when moving beyond the simple collective household model, it
is possible to predict an increase in female labor supply as her weight increases. For ex-
ample, when the husband dislikes his wife working outside the home. The optimization
problem becomes

max ag (Brlnxs+yrlnz+6pIn(1 —ef))

xf/xmref/eI’H/Z

+ (1 —ay) (BrnInxy + ymInz + 6y In(1 — e) + @ In(1 — ef)) , (20)

sit. e € {0,Er}, em € {0,Em}, xf,xm,z >0,
Z+PrxXs =+ pmXm < Wmem + Ry + wres + Rf.

Notice that ¢y, (1 — ef) represents that the husband obtains a higher utility when his wife
does not work. Since ¢y is not a choice variable of the husband, in the non-cooperative
model, all predictions in Proposition 2.3 and Proposition 2.4 remain the same, except the
husband’s utility may decrease when ey increases. While the prediction of the collective
model could change, in particular, it is possible to predict an increase in the wife’s labor
supply when her unearned income increases.

Claim. It is possible to predict an increase in the wife’s labor supply when her unearned income
increases in a collective household model if the husband dislikes her working.
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Following the proof of Proposition B.1,

M(Ef = Ef) — u(ef = 0) = In + (llféf + (1 — af)gom) 11’1(1 — Ef)
It is possible that when Ry increases (so ay increases), u(e r=E f) —u(e = 0) increases,
especially when ¢, is sufficiently high. Then, female labor supply may increase as her

autonomy increases.

B.2 Extension: General utility functions

We verify the robustness of our main results by considering a general set of utility func-
tions. In particular, let u f(x 2,1 f) and Uy, (xm, 2, Iy) be the utility functions for the wife
and the husband, respectively. We maintain a few standard assumptions for the utility

functions as follows.*3

Assumption 4 (A4): utilities u f and u,, are continuous, twice differentiable, strictly in-
creasing, strictly concave, and supermodular.

Supermodularity, i.e., a?c_?)z > 0, is commonly used to study comparative statics (see
Topkis 2011). Here, we use it to establish the uniqueness of the solutions for the continu-
ous variables y s and Ym.** The following result is the counterpart for Proposition 2.3, and

it confirms the stability of the autonomy effect.

Proposition B.2. Suppose the Nash equilibrium is interior, the husband always work, and (A4)
holds. In equilibrium, keeping the total unearned income constant, an increase in the wife’s un-
earned income will:

o Weakly increase her labor supply (ey).
o Weakly increase the household public good (z).

Proof of Proposition B.2: The proof follows the proof of Proposition 2.3 closely.
In the equilibrium, FOCs for interior (y¢, ym) are:

ou ou
LM M ) and - L %M O 1)
ps aXf 0z Pm  OXm 0z

“3Notice that since the leisure (! rand ) is a binary variable, only the monotonicity in assumption A4 is
relevant for it.

#“Supermodularity is sufficient but not necessary for the uniqueness of the solution, so alternatively, we
can directly assume the uniqueness.
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First, check if e = 0 is an equilibrium. Assume it is true; then, in the equilibrium, we
claim that both z(ef = 0) and u¢(ef = 0) depend on the household’s total wealth wy, Ey, +
R¢ + Ry and are independent of the autonomy 4. To prove the claim, we first show the
equilibrium is unique for any given autonomy. Suppose the contrary that both (v, ym)
and (y}, Yy,) satisfy the FOCs in (21). Let z = ys + yn and 2’ = y} + y),, and consider
three separate possibilities. First, if z = 2/, then players must consume differently in the

two equilibria; say x; < x}. By concavity and supermodularity, respectively,

auf auf hil auf < auf ;o
E(yf/ym) p) f(]/f/ym) wihile g(yf/ym) = g(yf/ym)-

Therefore, the FOCs cannot hold for both (yy,ym) and (y}, Yi,). Second, if z < 2/, then
some player must consume less in the (y}, Yy,) outcome; say x; > x}. Again, by concavity
and supermodularity, we have a contradiction:

ou ou ou ou
f f le 2 ouy
axf(yf,ym) 5 f(yf,ym) while == (g, ym) > == (¥ Ym)-

The third case with z > Z’ is analogous to the second case. Then, we prove the claim
that given ey = 0, the equilibrium outcome (y¢, yn) is independent of a;. This is because
if (¢, ym) is an equilibrium outcome for some ay, they satisfy the FOCs for any af, and
by uniqueness, it is the only equilibrium outcome. Thus, both z(ef = 0) and us(ef = 0)
depend only on the household’s total wealth w,,E;;, + R F+ R

Alternatively, the wife may deviate and go out to work,

1
inwhich both asR¢ — yr and y ¢ + ym must be functions of the household’s total wealth. To
make sure no deviation is profitable, we need u¢(ef = 0) > u¢(ef = Ef). When R + Ry
is constant, there exists a threshold #{, such that e F = 0 is an equilibrium if and only if
af < t‘ll.

Second, check if e = Ey is an equilibrium. Using the same argument, in the equi-
librium, both z(e; = Ef) and ug¢(ef = Ef) depend only on the household’s total wealth
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Alternatively, the wife may deviate and not go to work,

ur(ep =0) = rr]}?x us (pif(af(waf +Rf) —asweEr —y¢), Y5+ Ym, 1) ,
in which both a(wEs + R¢) — y¢ and y¢ + ym must be functions of the household’s total
wealth. To make sure no deviation is profitable, we need us(e; = Ef) > ug(ef = 0).
When R Ft R, is constant, there exists a threshold t4, such that e = E ¥ is an equilibrium
if and only if ay > 15.

Lastly, since in the equilibrium, both z and x,, are functions of the household’s total
wealth, they both increase when the wife goes out to work. |

While we believe that the autonomy effect in the setting with Ry + R;, held constant is
more relevant for describing aggregate effects across India, because the HSA also affects
husbands’ unearned income, the income effect could be an important component. Since
the income effect is well known in the literature, we believe that the interaction of the
two effects, as shown in Proposition 2.4, is also robust. However, the interaction adds
more complexity and requires more restrictions on the utility functions to obtain a clear

prediction, so we leave it for further study.

B.3 Extension: Continuous effort

Here, we assume that instead of making a binary choice, e f € {0,E f}, the wife can choose
the number of hours to work — the continuous effort ey > 0 — and the same applies for the
husband. We examine both types of unearned income changes below: one with constant
R+ Rp and the other one with constant R,,.

Proposition B.3. Suppose the Nash equilibrium is interior. In equilibrium, keeping the total

unearned income constant, an increase in the wife’s unearned income will:
e Increase the amount of time she works outside the home (ey).
o Increase the supply of the household public good (z).

o Reduce the amount of time the husband works outside the home (ey,).
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Proof of Proposition B.3: We calculate the FOC on (e Y frems ym) as follows:

] : Pruwsay %
”f(wfef+Rf)_yf 1—€f -
—By 04
: + <0
) ag(wres + Rg) —yr  Ym+ Y5
wm,Bm Om

m) - - S 0/
lem] wmem—i—Rm+(1—af)(wfef+Rf)—ym 1—e,
[y : —bm T

_|_

Supposing the Nash equilibrium is fully interior, we have four equations. Since z =

)
Yf+ym wehaveey, =1— —,Yi";jm and ey =1— WwfafRff/Z(Rf TR,y Thus,
. V£Ym(Wm + R + wg + Ry)
1y
VfE Im (ﬁf + 5fafRf/<Rf+Rm)>
As R r+ R,, is constant and R f increases, z increases.
wr+ Rf+R 0
e = 1— 1% :1—(1+ ST ’”) llh .
YmWm Wi Y+ YmBr+ pym/ag

As Rf + Ry, is constant and R £ increases, z increases, and thus, e,, decreases.

5
f
—1_
i YrwsasRe/ (R + R)
. 8¢ Ym(Wm + Ry +ws + Rf) (R + Ry)

- wp((vpas + YmBros) Ry + ymbr(Ry + Run))’

As R r+ R, is constant and R f increases, e fi increases. |

Proposition B.4. Suppose the Nash equilibrium is interior. In equilibrium, there exist two thresh-
olds: a*(wy) is strictly decreasing in wy and R (wy) is strictly increasing in w .2 Keeping the

husband’s unearned income constant, an increase in the wife’s unearned income will:

e Increase the amount of time she works outside the home (ef), if af > a*(wys) and Ry <

In fact, both a* and R;‘( depend on all exogenous parameters, including w;,;, w #r R and so on. We

highlight their relationships with w to identify the heterogenous labor supply changes for different jobs.
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e Otherwise, decrease the amount of time she works outside the home (ey).

o Increase the household public good (z) and decrease the amount of time the husband works
outside the home (ey,).

Proof of Proposition B.4: The equilibrium is calculated in the proof of Proposition B.3.

V£Ym(Wm + R + wg + Ry)

: .
As R f increases, R f /(R r+ Ry,) increases, and thus, z increases.

Omz

YmWm

emzl_

As Ry increases, z increases, and thus, e,, decreases.

Of
f ’)’fZUf[XfRf/(Rf—i—Rm)
wr((vrap+ymProg + Ymds)Re + YmdfRm)

=1

Take FOC, 9(1 — ef)/9Ry, the FOC has the same sign as

(voer +YmPBrog+ Ymbp)R: +2vmRuR 4 (8 YmBim — ap (7 ¢+ Bsym) (Wm +ws + Ry)) Ry
f

5f7mRm
It af < (Yf+Brym) (Wm+ws+Rm)
in R f leads to a decrease in e f-

Otherwise,

= a*(wy), the FOC is always positive. Therefore, an increase

\/('71715me)2 — (v +vmPBroy +ymdr) (5f%an —ar(yr+ Brym)(wm +wp + Rm)) R = Ym0 Rm
Yeop + YmPray + Ymoy '

R?(Wf) =
If R < R}(wf), an increase in Ry leads to an increase in ef; if Ry > R}Z(wf), an increase

in R f leads to a decrease in e £ |

B.4 Extension: Contributing time to the household public good

Consider an extension where the wife also contributes time to produce the household

public good. Specifically, the household public good depends on the monetary contri-
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bution from both spouses and the wife’s time contribution. We follow Anderson and
Eswaran (2009) and assume that time and money are perfect substitutes.

z= f(Ym Yg hf) = Ym+yg+bhy,

where the wife spends a unit of time on working at home /¢, working outside ey and her
leisure lf, such that hf +ef+ lf = 1.

Proposition B.5. Suppose the Nash equilibrium is interior and the husband always works. In
equilibrium, an increase in the wife’s unearned income will:

o Weakly increase her labor supply (ey).
o Weakly increase the household public good (z).
These hold in both cases when R £+ R is constant and when R,, is constant.

Proof of Proposition B.5: Consider the FOC on (ym, Yy, hf):

_5f 1
mj - + =0
e + Ry w7 w1
— B 1
. :O’
[yf] mem+Rm+(1—af)(wfef+Rf)—ym+]/m+]/f+bhf
b 0

Ym+ys+bhy  1—hp—ep
The household public good is

mem—l—Rm—{-ZUfEf—{—Rf—Fb(l—Ef)
Z =
Br+PBm+or+1

Suppose that ey = 0 is the equilibrium,

(e = 0) —upley = E)
mbm & R + R b —b)E mEm + R + R b
= (Br+é5+1) (lnw A —1n<(”fwf )Ef  wWwEm+ R+ Ry + ))

Br+PBm+or+1 Br+or+1 Br+PBm+or+1

So we need b > agwy.
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Next, suppose that e = Ey is the equilibrium,

wWmEm -|-ZUfEf + Ry, +Rf + b(l — Ef)

uf(ef =Ef) — uf(ef =0) =(Bf+0r+1) <1n

Br+PBm+or+1
1 (b—afwf)Ef mem-l-ZUfEf-l-Rm-i-Rf-l-b(l—Ef)
—1n
,Bf+(5f+1 ,5f+,3m+(5f+1

Soweneed b < agws. |

It is possible that the husband also contributes time to the household public good.
Similarly to the above discussion of the wife’s potential time input, this modification al-
lows the husband to balance his time allocation. In a noncooperative model, it does not
change the result on the wife’s side that under the HSA, the wife works more.

B.5 Extension: Husband dislikes his wife working outside the home

In many traditional and conservative societies, the husband may consider his “pride”
hurt if his wife goes out to work or may forbid her from working to keep her bargaining
power low (Basu 2006; Field et al. 2016). For simplicity, we assume that the husband loses

utility if his wife works outside the home:

Despite this modification of the main model, all results in Proposition 2.3 and Proposition
2.4 remain the same, except the change of the husband’s utility. Since the wife does not
take her husband’s utility into account in the noncooperative model, she still increases her
labor supply ey even if it affects the husband’s utility. The only difference is that it is now
possible that the husband suffers from the wife’s increased autonomy, especially if he dis-
likes his wife’s working more than his gain from an increase in his private consumption
and the household public good, i.e., ¢, is relatively higher than f,, and 7.
Furthermore, husbands may not only control their wives” income but also make the
final decision about whether or not their wives can work outside the home. Consider the

following sequential game:
1. First, the husband decides whether to allow his wife to work outside or not.

2. If the wife is allowed to work, the husband and wife choose their optimal strategies
as in the main model. The wife’s optimal labor supply is denoted as e;?. Otherwise,

the wife can either not work or leave the husband. If the wife leaves her husband,
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they obtain separate utilities, u4, (R, w;,) and u‘jc(R f,ws), based on their own un-

earned incomes and their potential wages.

We focus on the case where the husband prefers his wife not to work and extremely

dislikes divorce. Consider the utility u,, from the equilibrium,
um(er =0) > up(ef = e;?) > u (R, win),

where the husband’s utility is the highest if they stay married and the wife does not work
outside the home; otherwise, staying married with the wife working outside the home is
better than being separated.

Since it takes quite a few steps to solve this sequential game, we focus on explaining
the intuition behind the possibility that an increase in Ry can increase the wife’s labor
supply. In the beginning, R £ is low and, thus, the wife’s outside option u?(R fw f) is low.
When u? (Rf,ws) < ug(ef = 0), she does not prefer to be alone and the husband’s optimal
action is to forbid her from working. When Ry increases, u?(R f,W¢) may increase at a
higher speed than that of u¢(es = 0) because the wife controls only a part of her income
if she is in a household. When uf,(R f,wy) exceeds ug(es = 0), the wife prefers to leave
the husband. In order to keep the wife, the husband must allow her to work.

Both the main model and this alternative mechanism suggest that an increase in the
wife’s unearned income could increase her labor supply through the autonomy channel.
The only difference is that in the main model with an increase in her autonomy, the wife
has a higher control over her income, which gives her incentives to work more; in the
alternative mechanism, autonomy increases the wife’s outside option and the husband

must allow her to work in order to keep her in the marriage.

B.6 Extension: Autonomy depends on potential wage

Consider another extension: the wife’s potential wage also affects her autonomy:

. Rf‘f‘QZUf
af_“fRf+Rm+9wf+9wm'

The equation is based on the intuition that the wife’s outside option depends on her un-
earned income and her potential wage, which would determine her income if she leaves
the household. We assume that there is a discount 8 < 1 on her potential wage compared

to unearned income since earning income costs effort.
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Proposition B.6. Making autonomy dependent on a woman’s potential wage does not change the
predictions in Proposition 2.3 and Proposition 2.4 (if wy is lower than a threshold).

Proof of Proposition B.6: In a non-cooperative model, we need

n

wmem+Rm+Rf - In <lleUfEf wmem+Rm+Rf) n 5f ln(l—Ef)

Br+PBm+1 Br+1 Br+bm+1 Br+1

to ensure that e; = 0 is an equilibrium. Additionally, we need

In

wmem+waf+Rm+Rf+ (Sf ln(l—Ef)zln —lZfZUfEf wmem+waf+Rm+Rf ,
Br+Ppm+1 Br+1 Br+1 Br+pbm+1

to ensure that e; = Ey is an equilibrium.

If Ry + Ry is constant, the thresholds on autonomy remain the same. As wy increases,
the thresholds decrease and the autonomy increases, so the wife is more likely to start
working outside the home.

If Ry, is constant, as in the proof of Proposition 2.4, let f(Ry) be

F(R;) = In wrEy ucf(Rer()wf) Wmem + R + Ry B Wmem + R + Ry
f Bf +1R; + Ry + 0ws + 0wy Byt P+ 1 B+ Bm+1

F(Rf) °Z (R + 003) (R + Wi E) — 0w (Ryy + 0105 + 0wy) — R%.

When wy is sufficiently small, we still have f(0) < C, f(co) = 0,and f(Ry) first increasing
and then decreasing. The same is also true for the function g(Ry) defined in the proof of
Proposition 2.4. 1

B.7 Extension: Corner solutions of y,, and y

Suppose that only one of the spouses contributes to the household public good. We focus
on when the wife contributes; then, her utility is

ﬁfh’l ((Llf(ZUfEf —+ Rf) — yf)/pf) + ’)/fh’lyf + (th’l(l — ef)

When the husband contributes, the wife’s utility is

ﬁfln (llf(waf + Rf)/]?f) + ’)/flnym + §f11’1(1 — ef),
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In both cases, we can examine the wife and the husband separately.

Proposition B.7. Suppose that only the wife contributes to the household public good and (A1)
holds. An increase in Ry will

o Weakly decrease the wife’s labor supply (ef).
e Increase the household public good (z) unless the wife stops working.
These results hold both when R £+ R is constant and when Ry, is constant.

Suppose that only the wife contributes; then, by the proof of Remark 2.1,

wrEf
uf(ef:Ef)—uf(ef:O):(,Bf+1)1n R—f+1 +(5fln(1—Ef).

It decreases as Ry increases, which implies that ey = 0 is more likely to be optimal when
Ry increases. As the wife controls more income, she spends more on the public good.
While less likely to happen in the India context, we verify that the prediction on the

female labor supply is similar when only the husband contributes to the public good,
ug(es =0) = Brin(agRe/ps) + 7 nym,
uf(ef = Ef) = ﬁfln (af(waf + Rf)/]?f) + ’Yflnym + (5fln(1 — Ef),
wrky
uf(ef = Ef) - uf(ef = 0) = IBfll’l R—f +1 +(5f11’1(1 - Ef)

The difference in utilities is similar, and thus, the same argument that e = 0 is more likely
applies.

We remark that it may be surprising that while the wife controls a higher fraction of
her income, the autonomy effect does not appear in the wife-solo-contributing equilibria.
The reason for this result is that when a increases, the wife both obtains a higher effective
wage and controls a higher fraction of unearned income, that is, she obtains a¢(wses +
Ry). The higher effective wage makes her work more, and the higher unearned income
makes her work less. With the log linear utility function, these two effects exactly cancel
each other. In addition to the increase in a r there is an increase in R r which makes her
work less.

While we show in appendix B.2 that our main results do not depend on the struc-
ture of the utility function, the structure indeed has an effect in the case of only one

spouse contributing to the public good. In particular, we claim that the tradeoff between
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the autonomy effect and the income effect depends on the concavity of the utility func-
tion. Intuitively, consider a general utility function that depends on the wife’s budget,
us(as(weer + Ry)). Let A = ug(ag(wsEf + Ry)) — ur(asRy) be the difference in utilities
between whether she works or not. As Ry (and thus ay) increases, the change in A faces
two opposite forces: one is the income effect, that a fR f is higher, so A decreases due to
the concavity of u¢(-); the other is the autonomy effect, that a;wE¢ is higher, so A in-
creases. If the utility function is more concave than the log function (the derivative is
dlnx/dx = 1/x), then the income effect dominates, as in Proposition B.7. If the utility
function is less concave, for instance, in the example below, then the autonomy effect

could dominate the income effect.

Example B.8. Consider the wife’s utility is in (22) and py = 1. Then, holding R, + R constant,

an increase in Ry will weakly increase the wife’s labor supply in wife-solo-contributing equilibria.

V2 V22 4\ I, (22)

First, the wife chooses the optimal y to contribute, which is y; = ar(wges + Rf)/2.
Thus, her utility with this optimal contribution is

\/af(wfef + Ry) + \/1 —ey.

Thus,

uf(ef = Ef) — uf(ef = 0) = \/llf(ZUfEf +Rf) — \/afRf + \/1 - Ef -1 (23)

Recall that ay = Ry/(Rs + Ry ); then, some simple calculation will reveal that (23) in-
creases in Ry. It implies that ¢y = Ef is more likely to be optimal when Ry increases.
o

B.8 Graphical illustrations
The following example visualizes the results in Proposition 2.3 and its claim.

Example B.9. An example illustrating the changes in female labor supply when the wife’s un-
earned income increases, holding the total unearned income constant.*®

46Parameters can be freely chosen as long as the Nash equilibrium is interior and (A1) holds. For example,
in the figure, ﬁf = 1/11, Y= 10/11, (5f =1/2, B = 11/21, vy, = 10/21, J;, ensures (Al), wy, = 3,
Enw =1/3, Ef =11/36, Rm + Ry = 6, and ay = 1. Low wage is 3.44, medium wage is 4.58 and high wage
is 6.87.

86



Thresholds in Equilibrium:
The Total Unearned Income Remains the Same
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Figure A2: Changes in female labor supply and the thresholds when the wife’s unearned
income increases and the total unearned income is constant.
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Female Labor Supply Change (High Wage vs. Low Wage):
Total Unearned Income Remains the Same
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Figure A3: Aggregate female labor supply change in the population: comparing high-
paying jobs versus low-paying jobs when the total unearned income remains the same.
The left (orange) bar is the increase in the female labor supply for high-paying jobs, and
the right (blue) bar is the increase for low-paying jobs.

Figure A2 shows the following patterns of the equilibrium. Recall that given the wage
wy, if the wife’s unearned income is lower than some threshold to(w¢), there is an equilib-
rium where she does not work, and if it is higher than some other threshold tg(w f), there
is an equilibrium where she works. The top panel of Figure A2 shows these two thresh-
olds as a function of a woman’s wage. The bottom panel illustrates how the equilibrium
female labor supply varies with unearned income for three specific wage levels indicated
in the top panel with vertical lines. In particular, for each wage level, the solid (red) line
represents when not working is an equilibrium and the dashed (black) line represents
when working is an equilibrium. The areas where both lines coexist represent the regions
with multiple equilibria (g > tg in the top panel) and the areas with neither line represent
the regions with no equilibrium (tg > tp in the top panel). Then, Figure A3 shows that
if the wife’s unearned income increases by A\, the fraction of women who start to work
outside the home is F(t) — F(t — A). Clearly, when the wage is higher, more women’s
labor supply increases (i.e., the orange/striped area is larger than the blue area).
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Then, we illustrate Proposition 2.4 and its claim with the following example:

Example B.10. An example illustrating the changes in female labor supply when the wife’s un-

earned income increases, holding the husband’s unearned income constant.*’

Figure A4 shows the following patterns of the equilibrium. If the wage is sufficiently
low, the wife never works in equilibrium. Otherwise, her labor supply exhibits an inverse
U shape: She does not work when her unearned income is low or high (Ry < fo or
Rf > top), and she works when it is mid-level (Rf € (tgr,tgy)). As in Figure A5, the
aggregate change in female labor supply is

(F(tL) — F(tL = A)) = (F(tn) — F(tu — &),

where F(t;) — F(tp — A) is the fraction of women who begin working due to an increase
in R¢, and F(ty) — F(tg — A) is the fraction of women who stop working due to the
increase. Since ty > tp > u+ A, F(ty) — F(tp — A) > F(ty) — F(tg — A), the aggregate
change is non-negative. From Figure A4, t; decreases with her wage and ty increases
with her wage. When her wage is higher, ¢, is lower, implying that F(t;) — F(t, — A)
is higher, and ty is higher, implying that F(ty) — F(tg — A) is lower; thus, the overall
increase is higher.

47Same as Example B.9, except R,, = 2 replaces R £+ R = 6. Low wage is 2, medium wage is 3.27 and
high wage is 3.6.
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Thresholds in Equilibrium:
Husband's Unearned Income Remains the Same
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Figure A4: Changes in female labor supply and the thresholds when the wife’s unearned
income increases and the husband’s unearned income remains the same.
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Female Labor Supply Change (High Wage vs. Low Wage):
Husband’s Unearned Income Remains the Same
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Figure A5: Aggregate female labor supply change in the population: comparing high-
paying jobs versus low-paying jobs when the husband’s unearned income remains the
same. The left two bars are the fractions of women who begin working, with the left
(orange) bar representing high-paying jobs and the middle (blue) bar representing low-
paying jobs; the right two bars are the fractions of women who stop working, with the
right (orange) bar for high-paying jobs and the middle (blue) bar for low-paying jobs.
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