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Abstract

Land ownership is an important determinant of intra-household bargaining power in
low-income countries, yet women are systematically barred from inheriting it. Grant-
ing equal access to land tenuring has the potential to improve women’s ability to make
decisions within the household, particularly regarding their children. This paper ex-
amines the effect of women’s land inheritance rights on fertility and child mortality
in India. I develop a household bargaining model in which granting mothers inher-
itance rights may affect child mortality and fertility through a land channel and a
human capital channel. I empirically estimate the effect of each channel using quasi-
random variation from a natural experiment in which four Indian states enacted equal
rights for women to inherit joint family property between 1986 and 1994. I construct
difference-in-differences estimators using variation in eligibility across marriage cohorts
and religions. Using retrospective life history and fertility history data, hazard model
estimates show that the reforms reduced child mortality through the land channel and
reduced fertility through the human capital channel. Children with eligible mothers
have a 57% lower hazard of dying before age five. Eligible women are more likely to
delay their first birth and have a 32% lower hazard of having more than two children.
The results imply a decrease in overall under-five mortality in reform states from about
63 deaths per 1000 live births to 59 deaths. This corresponds to 344,169 children who
were saved between the reform passage years and 2005, the survey collection year.
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1 Introduction

Land is one of the most valuable forms of property in low income countries and often one

of the few productive assets owned by the rural poor (Barbier & Hochard, 2018). Inheritance

is a significant means of acquiring land, yet legal frameworks bar women from inheritance, not

only depriving them of a source of wealth and social capital,1 but also of a critical outside

resource that can mitigate economic vulnerability in the event of divorce, separation, or

widowhood (World Bank, 2021). The intra-household bargaining literature conceptualizes

such assets as important determinants of women’s bargaining power, and there is empirical

evidence that the level of bargaining power affects women’s ability to make decisions within

the household, particularly regarding their children (Doss, 2006; Duflo, 2003; Quisumbing &

Maluccio, 2003; Schultz, 2001; Thomas, 1990). Thus, the gender imbalance in land ownership

may have important implications for intra-household bargaining, women’s decision making,

and child well-being.

However, the land rights literature largely estimates the effects of land tenuring at the

household level, ignoring the possibility that land in the hands of women may have very

different implications for welfare than the pooled land ownership of households (Banerjee

et al., 2002; Besley, 1995; Bhalotra et al., 2019; Congdon Fors et al., 2019; Field, 2007;

Galiani & Schargrodsky, 2010; Goldstein & Udry, 2008). This paper is among the first

studies to demonstrate an intergenerational link between gender parity in land inheritance

rights, female empowerment, and demographic outcomes. I use a natural experiment to

evaluate the extent to which granting women equal land inheritance rights in India helps to

reduce fertility and child mortality, and explore the mechanisms through which these reforms

may operate.

I motivate my analysis using an intra-household Nash bargaining model of fertility and

children’s health investment decisions adapted from Eswaran (2002), in which children ensure

1In the South Asian context, women’s land ownership is associated with social capital in the form of better
treatment in their marital home, improved social standing in their community, and increased decision-making
within local social and political institutions (Agarwal, 1995; Kelkar & Krishnaraj, 2020).
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economic security for parents in old age. Parents face a trade off between consumption in the

present, which is reduced by health investments in children, and consumption in the future,

which is higher if more children survive and remit a fraction of their income to their parents.

Although both parents benefit equally from children, mothers bear disproportionately higher

costs from having children. As a result, mothers prefer fewer children and higher health

investments per child than fathers, resulting in lower child mortality.

An exogenous change in inheritance rights may affect these outcomes by improving

bargaining power2 through two main channels: a land channel and a human capital channel.

The land channel manifests through the right to inherit land itself. The model predicts a

decrease in fertility and, if fathers do not experience disinheritance, an ambiguous effect

on child mortality through this channel. The human capital channel manifests through the

improvements in education that may result from gaining the right to inherit at a young age.3

The model predicts decreases in both child mortality and fertility through this channel.

I test the theoretical predictions using quasi-experimental variation in women’s bargain-

ing power induced by land inheritance reforms in India. I exploit India’s Hindu Succession

Act Amendments (HSAA), a series of reforms that required fathers to bequeath joint family

property equally to sons and previously excluded daughters. These reforms passed in four

states: Andhra Pradesh in 1986, Tamil Nadu in 1989, Maharashtra in 1994, and Karnataka

in 1994. They only applied to women who were unmarried at the time of the reform, whose

fathers were alive at the time of the reform, and who were Hindu, Buddhist, Sikh, or Jain.

I construct retrospective right-censored child-level life history and mother-level fertility

history datasets from data collected in 2005. I estimate a Cox-proportional hazards model

and construct a difference-in-differences estimator using variation in eligibility across un-

married vs. married cohorts and eligible vs non-eligible religions to isolate the effect of the

2I use the terms “bargaining power” and “empowerment” interchangeably throughout this paper. Both
refer to power within the household.

3There is evidence that improved land inheritance rights results in increased education for women (Bose &
Das, 2017; Deininger et al., 2013; Harari, 2019; Roy, 2015) and an increase in female labor force participation
(Heath & Tan, 2019).
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reforms through the land channel. I use variation in younger vs. older cohorts and eligible

vs. non-eligible religions to estimate the effect through the human capital channel. A neces-

sary assumption is that any non-HSAA driven differences between the two cohorts in each

analysis must be the same for eligible religions and non-eligible religions. To interpret my

effects as causal, I invoke parallel trends across religions in counterfactual child health and

fertility outcomes and provide strong evidence that pre-HSAA trends were parallel.

I find that child mortality decreases through the land channel and fertility decreases

through the human capital channel. Children who have a mother eligible to inherit land

have a 57% lower hazard of dying before age five. The improvement is driven by a decrease

in mortality for boys, and sex-ratios at birth remain the same. These mothers are more likely

to have a say in how to spend their own earnings and in decisions regarding daily purchases.

I corroborate these results by analyzing a second dataset using an an additional analysis

that, unlike previous studies on these reforms, also controls for whether fathers experienced

disinheritance due to having HSAA eligible sisters. Examining the human capital channel, I

find that women who were younger than age six when the amendment passed, and therefore

had parents who made human capital investment decisions in response to the amendment

throughout their childhood, have lower fertility than women who were already adults when

the amendment passed. I find that they are more likely to delay their first birth, and if they

already have children, have a 32% lower hazard of having more than two. This reduction is

driven by women who have already had at least one son; women with only daughters remain

just as likely to have more than two children, which is consistent with strong son preferences

in India. I find that these women have more education as well as a higher probability of

labor force participation, providing some evidence for the human capital mechanism.

It is possible that a part of the effects I identify may result from a marriage market

channel, in which the inheritance reforms cause the conditions of women’s marriages to

be more favorable for child well-being. Although I am unable to disentangle this channel

from the land and human capital channels, I explore whether it may be influencing my
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results by examining the effect of the reforms on women’s dowry. I find that the reforms

increase women’s dowries, which may improve their decision making ability and status in

their marital household. This indicates that the effects I identify are inclusive of a marriage

market mechanism.

Taken together, my results imply that the right to inherit ancestral property and the

bargaining power it brings is a crucial determinant of child mortality and fertility decisions.

Both reductions are aspects of the optimal strategy of more empowered women to ensure

security in old age for themselves and their spouses. The reduction in the hazard of death

amounts to .4% of live births saved in the reform states, resulting in 6,567 lives saved per

year in Andhra Pradesh, 4,777 lives per year in Karnataka, 8,374 per year in Maharashtra,

and 46,71 per year in Tamil Nadu between each state’s reform passage year and 2005, the

survey collection year. This totals about 344,169 children in reform states who were saved

in that time frame. The results imply a reduction in under-five mortality in reform states

from about 63 deaths per 1000 live births to 59 deaths in reform states. For comparison,

India’s national under-five mortality rate fell from 142 deaths per 1000 live births to 75

deaths between 1986, the year of the first reform, and 2005.

This paper makes four main contributions. First, it is one of the first papers to causally

identify women’s land inheritance rights as an important driver of demographic change.

Existing studies on the HSAA focus on the reform’s direct effects on the eligible women

themselves and find that they have higher labor force participation (Heath & Tan, 2019),

lower rates of poverty in old age (Calvi, 2020), and higher levels of education (Bose &

Das, 2017; Deininger et al., 2013; Roy, 2015). My paper adds to this literature by showing

that women are able to leverage these human capital gains as increased bargaining power

within the household, and exert more influence over fertility decisions and investment in

child health. Second, this paper is the first to observe and hold constant the effect of fathers’

disinheritance. Third, I disentangle the two main channels that inheritance reforms may

operate through, distinguishing between the impact of the right to inherit the land itself and
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the impact of the human capital gains that come with gaining inheritance rights in childhood.

Existing papers that examine intergenerational effects in terms of children’s education (Bose

& Das, 2017) and short term health outcomes (Calvi et al., 2019; Hossain & Nikolov, 2021)

do not observe fathers’ disinheritance or distinguish between channels. Fourth, I provide the

first estimate of the number of children who were saved as a result of these reforms.

The remainder of this paper is organized as follows. Section 2 gives background on the

Hindu Succession Act and its amendments. Section 3 describes the theoretical framework

and provides a set of testable predictions. Section 4 describes the data, section 5 outlines the

identification strategy to be used to test model predictions, and section 6 presents results.

Section 7 concludes.

2 Background on the Hindu Succession Act Amend-

ments

Under India’s Hindu Succession Act of 1956, sons, but not daughters, had a direct birth

right to inherit joint family property (e.g. ancestral land). Daughters could inherit ancestral

property from their fathers or late husbands only in the absence of male heirs. However, five

Indian states subsequently enacted amendments to explicitly grant equal inheritance rights

for daughters: Kerala in 1976, Andhra Pradesh in 1986, Tamil Nadu in 1989, Maharashtra

in 1994, and Karnataka in 1994.4 These reforms only applied to women who were not yet

married at the time of the reform; whose fathers were alive at the time the amendments were

passed; and who were Hindu, Buddhist, Sikh or Jain.5

About 85% of women are of an eligible religion in the four reform states, comprising

mostly Hindus, and about 15% of women are of a non-eligible religion, comprising mostly

4I exclude Kerala from my analysis because it has various castes and tribes that historically followed
matrilineal kinship systems.

5Currently, India does not have a uniform civil code and distinguishes personal law from public law.
Personal law covers marriage, divorce, inheritance, adoption, and alimony and is based on the scriptures and
customs of each major religious community in India.
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Muslims and Christians. The inheritance rights of Muslim women, who form the majority

(75%) of women in non-eligible religions, are governed by the Muslim Personal Law (Shariat)

Application Act of 1937, which strongly favors male heirs. Under this law, women can inherit

land only if there are no male heirs and sons inherit double the share of the daughters if

they inherit jointly. The inheritance of Indian Christians (who represent 24% of women

in non-eligible religions) has traditionally been governed by either local customary law or

English law (Khan, 2000).

Approximately 86% of India’s arable land is privately owned (Agarwal, 2003), and of

this privately owned land, joint property is the vast majority (97%) of total property (Roy,

2015). Therefore, laws governing inheritance of joint family property are extremely important

determinants of asset ownership. The Hindu Succession Act Amendments (HSAA) 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 relative to the baseline level of 6

percent in non-reform states (Deininger et al., 2013). Importantly, the reforms ensure that

joint family property devolves to all children by birthright, and fathers cannot disinherit

daughters through a will. However, it is possible for families to circumvent the law by

pressuring daughters to voluntarily sign away their rights. In 2005, the amendment was

ratified nationally and applied to all women whose fathers were still alive at the time of

ratification, regardless of marital status.

3 Theoretical framework

I motivate the empirical analysis using a household bargaining model of fertility and

children’s health investment decisions adapted from Eswaran (2002). In Eswaran’s original

model, couples are motivated to have children for security in old age. This is a salient

factor in India, where incomplete credit markets and a patchwork of social security schemes

makes the number of children (and the sex composition) a crucial determinant of comfort
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and security in old age.6 Decisions regarding fertility and allocation of resources towards

children’s healthcare are determined by the relative bargaining powers of the mother and

father. The more health investments are made, the lower the chances of child mortality. A

key feature of this model is that the costs associated with having children are distributed

disproportionately between mothers and fathers, with mothers bearing a larger share of the

burden due to the vast number of illnesses and health problems associated with childbirth

that reduce the quality of life for the mother, particularly in a developing country setting

like India. In the context of this study, men exercise a disproportionate degree of control

over family decisions relative to the extent to which they bear the costs of these decisions.

Thus, there is a fundamental externality within the family which renders fertility and child

mortality excessive relative to what would be deemed optimal when the interests of the

mother and the father are weighted equally.

I modify Eswaran’s model in two key ways. First, the original model conceptualizes

parents’ income as joint income. I make a distinction between earned and unearned income

for the mother and the father, which allows me to generate predictions for the two possible

channels that women’s land rights may operate through to improve bargaining power: a

land channel and a human capital channel. Second, the original model assumes that all the

surviving children of a couple will provide old age support regardless of gender and that

parents have no preference for children of a given sex. However, in India, old age security is

expected mostly from sons. Therefore, I relax this assumption and model remittances from

sons as higher than from daughters.

In the basic model, each parent maximizes utility over two periods. In period 1, they

decide on the number of children to have (n), the health investment per boy (hb), and the

health investment per girl (hg). I assume parents have full control over the choice of n,

and take it to be a continuous variable, as in Eswaran (2002) and Cigno (1998). In period

2, the parents are in old age, and they rely on income from their surviving children. The

6In reality there are of course many different reasons why couples choose to have children. However, these
are additive to the model and do not interact with land rights.
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probability that children survive into adulthood is determined by the amount of health

investments parents made in period 1. Thus, there is a trade-off between consumption in

the present and consumption in the future. Equations 1 and 2 show the utility functions of

the husband and the wife respectively.

UH(n, hg, hb) = U1(c1) + U2(c2) (1)

UW (n, hg, hb) = [U1(c1) + U2(c2)]D(n) (2)

D(n) gives the maternal depletion effect, which is decreasing in n and reduces the wife’s

utility. I assume here that D(0) = 1, D(n) > 0, and D′(n) < 0. Thus, the wife’s utility is

simply an attenuated version of the husband’s utility. Consumption in periods 1 and 2 are

given by c1 and c2, which I assume to be jointly consumed and non-rivalrous to simplify the

analysis as in Eswaran (2002).7

The utility functions are subject to a budget constraint for period 1 and a constraint

for period 2:

c1 ≤ yH + yW︸ ︷︷ ︸
earned income

+ rH1 + rW1︸ ︷︷ ︸
unearned income

− θn(hb + x)︸ ︷︷ ︸
total investment in boys

− (1− θ)n(hg + x)︸ ︷︷ ︸
total investment in girls

(3)

c2 ≤ rH2 + rW2︸ ︷︷ ︸
unearned income

+ αbθnq(hb)︸ ︷︷ ︸
total income from surviving boys

+ αg(1− θ)nq(hg)︸ ︷︷ ︸
total income from surviving girls

(4)

In period 1, parents decide on levels of n, hg, and hb and, as is shown in equation 3,

consume the sum of their combined earned and unearned incomes minus the total amount

they choose to investment in boys’ health and girls’ health. The share of sons in the household

is exogenously given by θ, thus θn gives the total number of boys and (1−θ)n gives the total

number of girls. It is assumed the household pools its income. The exogenous parameter

x represents non-discretionary spending on each child’s health that parents always invest,

7This obviates the need to model how the resources available for the couple’s own consumption is split
between the husband and the wife.
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such as the mother’s forgone wages during child-rearing. Discretionary health expenditures

per boy and per girl, two key choice variables, are given by hb and hg respectively.

Equation 4 shows that in period 2, parents do not have any earned income and consume

the sum of their period 2 unearned income as well as the income remitted to them from sur-

viving boys and surviving girls. The probabilities of survival, q(hb) and q(hg), are increasing

in health investments and concave. Thus, child mortality is, to an extent, endogenous in this

model. I assume children have a positive probability of surviving even if health investments

are zero (i.e. q(0) > 0).

The expected remittance per surviving girl, given by αg, is assumed to be lower than

the expected remittance per surviving boy, given by αb. Thus, I assume that 0 < αg < αb.

This captures a key feature of Indian society, in which parents rely more on boys for income

in old age, due to both economic and cultural factors.8 I assume no saving or borrowing

between periods, no-sex selective abortion, and full commitment by parents.

3.1 Equilibrium in the extreme case

I first derive a set of propositions under the extreme case, in which all decision making

power is vesting with either the father or the mother. If this is the case, he/she would

choose fertility and health care expenditures per child to maximize (1)/(2). Propositions 1.a

- 1.c can be derived for this scenario. They closely follow Proposition 1 in Eswaran (2002)

and are extended to include results stemming from gender differences in children’s income

remittance rates.

Proposition 1.a: At the optimum of either parent, fertility and healthcare expenditure

per child are perceived as substitutes, i.e.
∂h∗

g

∂n
< 0 and

∂h∗
b

∂n
< 0. Since αg < αb, the elasticity

for girls is larger.

Proof. See Appendix A.

Health care expenditures safeguard future consumption at the expense of present con-

8In fact, it is possible that if a household’s daughter’s dowry at the time of her marriage is large enough,
αg will become negative. In this analysis however, I keep this parameter positive.
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sumption. An increase in fertility lowers the marginal utility of healthcare expenditure.

Thus, fertility and health expenditures per child are perceived to be (imperfect) substitutes

in the provision of a more secure future: if one is parametrically increased, the other de-

creases. Because αg < αb, the marginal benefit from a boy’s health investment decreases

faster with hb than does that from a girl’s health investment. Therefore, the adjustment in

h necessary to restore equilibrium is less for boys than for girls.

Proposition 1.b: The optimal fertility from the wife’s perspective is less than that from

the husband’s perspective. The optimal health care expenditure from the wife’s perspective is

greater than that from the husband’s perspective.

Proof. See Appendix A.

This follows immediately from the fact that although the benefits to higher fertility

are equally shared by both parents, the costs to the mother increase disproportionately.

Since the father bears a negligible share of the cost of bearing children, he would prefer to

have more children than would the mother. Furthermore, he would prefer to allocate less

resources than the mother would for the healthcare of these children because the costs of

higher fertility in anticipation of child mortality are largely borne by the mother.

Proposition 1.c: Investments in girls will be less than investments in boys for either

parent’s perspective.

Proof. See Appendix A.

This follows from the first order conditions, which show that parents will invest in

the health of boys and girls up to the point at which the marginal benefit of boy’s health

investments equals the marginal benefit of girl’s health investments:

U ′
2αbq

′(hb) = U ′
2αgq

′(hg).

If αg < αb, the left hand side is greater than the right hand side when evaluated at the same

levels of hb and hg. Since the marginal benefit functions are decreasing in hb and hg, this
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equation is satisfied at a point at which hb > hg.

3.2 Impacts of bargaining power shocks

Next, I consider the general case, where decisions are the outcome of bargaining and

given by the solution to the following Nash bargaining problem:

max
n,hg ,hb

UT = [UW (n, hg, hb)− ŪW ]γ[UH(n, hg, hb)− ŪH ](1−γ) (5)

subject to

c1 ≤ (yW + yH) + (rW1 + rH1 )− θn(hb + x)− (1− θ)n(hg + x)

c2 ≤ (rW2 + rH2 ) + αbθnq(hb) + αg(1− θ)nq(hg)

This problem is maximizing a weighted average of parent’s utilities, with weights given

by γ and 1 − γ. There are two ways to conceptualize bargaining power in this model.

One way is by using the weights, which determine the household’s optimal allocation from

the set of possible solutions along the Pareto frontier. Bargaining power is also captured

by the relative threat points of the wife and the husband, given by ŪW and ŪH , which

determine the set of possible solutions. In this model, I take the threat points to be the

utilities of each spouse outside of the marriage, in which n = 0, hg = 0, and hb = 0 for

each individual. These can be expressed as indirect utility functions that depend solely on

the individual earned and unearned income of each parent: ŪW = V W (yW , rW1 , rW2 ) and

ŪH = V H(yH , rH1 , r
H
2 ). Therefore, optimal fertility and healthcare expenditure per child

will in general depend on the relative bargaining powers of the mother and the father:

n∗(γ, ŪW , ŪH), h∗
g(γ, Ū

W , ŪH), h∗
b(γ, Ū

W , ŪH).

Inheritance reforms can exogenously change women’s bargaining power through two

channels: a land channel and a human capital channel. First, the land channel manifests

through the direct effect of having the right to inherit land itself. Inheritance is triggered at
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the time of the woman’s father’s death, which is more likely to happen later in her life (in

period 2 rather than period 1). Therefore, I conceptualize this channel as a shock to rW2 ,

women’s unearned income in period 2, which changes her threat point ŪW . Although the

land itself is bequeathed in period 2, households affected by the reforms make maximization

decisions in anticipation of land, even if they have not earned it yet. Proposition 2 shows

how a change in the wife’s threat point through the land channel changes fertility and health

investment decisions in two cases.9

Proposition 2.a considers an increase in the wife’s unearned income when husband’s

unearned income, rH2 , remains constant. In this case, the household’s total pooled unearned

income in period 2, rH2 + rW2 , increases. This is consistent with the impact of the HSAA on

households whose treatment status is defined by the wife’s exposure.

Proposition 2.a: When the threat point of the mother in the household increases

through an increase in rW2 , keeping rH2 constant, the couple’s fertility decreases ( ∂n
∂rW2

< 0)

and effects on investments in boys and girls is ambiguous.

Proof. See Appendix A.

The ambiguous effect on health investments is driven by two competing effects. On the

one hand, the mother’s threat point ŪW has increased due to an increase in her rW2 , allowing

her to invest more in children and reduce child mortality as is in line with her preferences. I

call this the “empowerment effect”. On the other hand, the total pooled household unearned

income in period 2 has also increased, giving parents more income in old age and causing

them to become less reliant on their children. Parents will want to smooth this increased

future income by transferring it to the present. Since the model assumes parents cannot

borrow against future income, they instead reduce expenditure on children in period 1 while

increasing spending on own consumption c1.
10 This “income effect” causes investments in

9The results I find generally hold for changes in γ as well, but they are not the focus of this paper since it
makes more sense to conceptualize increased land as an increase in unearned income rather than an increase
in the wife’s Pareto weight.

10There is empirical evidence that parents use children as a means for smoothing consumption in India
and a variety of other contexts (Kim & Prskawetz, 2010).
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children to decrease. The direction of change in the resulting child mortality depends on

which effect will dominate, which is an empirical question

Besides increasing the wife’s unearned income, the HSAA could also decrease the hus-

band’s unearned income if he has sisters who also gained inheritance rights. Proposition 2.b

considers an increase in wife’s period 2 unearned income with an equivalent decrease in the

husband’s period 2 unearned income, so that the household’s total unearned income remains

the same. This is consistent with the impact of the HSAA on the society overall. The total

amount of land remains the same and the HSAA changes the allocation rule.

Proposition 2.b: When the threat point of the mother in the household increases

through an increase in rW2 , accompanied by an equivalent decrease in rH2 so rH2 +r
W
2 remains

constant, the couple’s fertility decreases ( ∂n
∂rW2

< 0) and health investments in boys and girls

increases ( ∂hb

∂rW2
> 0 and ∂hg

∂rW2
> 0).

Proof. See Appendix A.

Since the household’s pooled unearned income is constant, there is no income effect.

The empowerment effect predicts an increase in investments and reduction in fertility. The

elasticity for investment in girls should be larger than that for boys.

The second channel that the HSAA can operate through is the human capital channel.

This channel manifests through the improvements in education that may result from gaining

the right to inherit at a young age. Women who were very young when the amendment

passed in their state grow up with parents who made different education, marriage, and

health decisions for their daughters, all of which later influence her bargaining power within

her marriage beyond the land she can inherit.11 Evidence shows that this may manifest as

increased labor force participation within the marriage (Heath & Tan, 2019). Therefore,

I conceptualize this channel as a shock to yW , women’s earned income in period 1, which

changes her threat point ŪW . Proposition 3 considers the effect of this change.

11For example, previous studies find that the HSAA increases girls’ level of education (Bose & Das, 2017;
Deininger et al., 2013; Roy, 2015), may increase her age at marriage (Deininger et al., 2013), and may have
negative impacts on health inputs as is suggested by higher female child mortality rates and incidence of
female foeticide (Bhalotra et al., 2020; Rosenblum, 2015).
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Proposition 3: When the threat point of the mother in the household increases through

an increase in yW , the couple’s fertility decreases ( ∂n
∂yW

< 0) and and health investments in

boys and girls increases ( ∂hb

∂rW2
> 0 and ∂hg

∂rW2
> 0). Proof. See Appendix A.

An increase in women’s earned income carries with it two effects, each moving fertility

and child mortality in the same direction. As in Proposition 2, there is an empowerment

effect, which decreases fertility and child mortality. There is also an earned income effect,

which is different from the income effect in Proposition 2 in that it is an increase income

due to the rising value of women’s time. This not only expands household income but also

raises the effective price of children to the family. It is empirically observed that higher

values of women’s time are associated with lower levels of fertility, implying that the price

effect of women’s wages outweighs its income effect on fertility (Averett et al., 2018). The

opportunity cost of children to parents has increased. The increase in earned income will

also either decrease child mortality or remain unchanged.

In general, Propositions 2 and 3 show the differences in the strategies that are optimal

for mothers and fathers in arranging for old age security. Mothers and fathers prefer to trade

off quantity versus quality differently: mothers put more emphasis on quality, and fathers

more on quantity. As noted by Eswaran (2002), this result formally establishes the claim

that the empowerment of women is a factor that could hasten the demographic transition in

developing countries. Table 1 summarizes the main testable predictions from Propositions 2

and 3.12

Table 1: Testable predictions

rW2 increase,

rH2 constant

rW2 increase,

rH2 +rW2 constant yW increase
n decrease decrease decrease
hg ambiguous increase increase
hb ambiguous increase increase

12There is a third case in which the husband is affected by the reforms and the wife is unaffected if they
were married pre-HSAA but he has sisters who were married post-HSAA. I do not model this effect since it
does not directly change the wife’s absolute bargaining power.
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4 Data

4.1 2005/2006 Demographic and Health Survey data

I use the 2005/2006 round of India Demographic and Health Survey (DHS) data to

obtain the core results for this study, which relies on within-state variation. The data

contains 21,750 ever married women ages 15-49 from the reform states, with information on

their marriage date and religion, which I use to proxy for eligibility. The key advantage of

the DHS data is that it contains records for each child from the full birth history for each

ever married woman, with 51,784 children in the four reform states. I use this information to

construct a right-censored child-level retrospective life history dataset. The dataset contains

each child’s lifespan and a dummy variable that equals one if the lifespan ended before age

five and zero if it ended as a censored observation. For children under five who survived past

the date the data was collected, we know that their lifespan is above their reported age, but

it is unknown by how much. I also use the detailed birth history information to construct a

mother-level retrospective fertility history dataset. The dataset contains the time between

each birth and a dummy variable that equals one if the duration spell was ended by a new

birth and zero if it ended as a censored observation.

Table 2 shows the percentage of women in each major religious group by reform state.

About 85% of women across all reform states belong to an HSAA-eligible religion, the major-

ity of whom are Hindu. About 15% of women belong to a non-eligible religion, the majority

of whom are Muslim.

Panel A of Table 3 summarizes the average values for mother-level variables by eligible

and non-eligible religion women in reform states. Eligible women have a significantly higher

under-five mortality rate and a lower average number of children than non-eligible women.

Non-eligible women also tend to have significantly more education and a higher age at mar-

riage. Panel B of summarizes the relevant child-level characteristics. The higher mortality

and lower fertility among children of eligible religion mothers is again reflected in the higher
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percentage of children who died before age five and in the lower average birth order.

Table 2: Mothers’ Religion Breakdown by State (%)

Maharashtra Andhra Pradesh Karnataka Tamil Nadu Total
HSAA Eligible
Hindu 76.0 76.9 86.6 88.6 81.2
Buddhist 8.7 0.0 0.0 0.0 2.7
Jain 1.4 0.0 0.6 0.2 0.6
Sikh 0.3 0.0 0.0 0.0 0.1

Not HSAA Eligible
Muslim 12.0 18.1 10.0 4.2 11.5
Christian 1.4 5.0 2.5 7.0 3.7
Other 0.2 0.0 0.3 0.0 0.1

Total 100.0 100.0 100.0 100.0 100.0
N (6807) (5599) (4725) (4608) (21739)

Religion breakdown by state of ever married women between ages 15-49. The “Other” category includes
women who reported being Jewish, Parsi/Zoroastrian, or no religion.

4.2 2006 Rural Economic & Demographic Survey data

I use the 2006 round of the Rural Economic & Demographic Survey (REDS) data for

an additional analysis using between-state variation. The REDS data is representative of

the rural population in India, rather than the full population. The dataset used for analysis

contains 4882 observations of ever-married women of eligible religions in the four reform

states and nine non-reform states. Non-reform states include Bihar, Gujarat, Haryana,

Himachal Pradesh, Madhya Pradesh, Odisha, Punjab, Rajasthan, and Uttar Pradesh.13

The data contains information on women’s state and marriage dates, which I use to proxy

for eligibility.

Table 4 summarizes the average values for mother-level variables for women from reform

states and women from non-reform states. Child mortality, the main outcome variable, is

13Following Hossain & Nikolov (2021), I exclude Union territories, West Bengal, Jammu and Kashmir,
and Northeastern states from this analysis. Union territories are politically and administratively different
from rest of India; West Bengal and Assam practice the Deyabhaga system of property right, which allows
girls to inherit various types of property. Jammu and Kashmir was not subject to the Hindu Succession Act
and Northeastern states are historically matrilineal kinship areas (Agarwal, 1988).
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Table 3: DHS data descriptive statistics

Eligible Religion Non-Eligible Religion Difference
Panel A: Mother-level variables
Under-five mortality (%) 0.06 0.04 -0.02∗∗∗

(0.15) (0.12) (0.00)
Number of children 2.32 2.71 0.39∗∗∗

(1.45) (1.82) (0.00)
Years of education 5.66 6.36 0.70∗∗∗

(5.10) (4.82) (0.00)
Age at marriage 17.63 17.96 0.33∗∗∗

(3.87) (3.93) (0.00)
Current age 32.46 32.20 -0.27

(8.40) (8.36) (0.09)
Percent male children 0.53 0.52 -0.01

(0.34) (0.33) (0.06)
N 18401 3349 21750

Panel B: Child-level variables
Died before age five (%) 0.07 0.05 -0.03∗∗∗

(0.26) (0.22) (0.00)
Percent female 0.48 0.49 0.00

(0.50) (0.50) (0.41)
Child age 12.55 12.09 -0.45∗∗∗

(7.77) (7.53) (0.00)
Birth order 2.12 2.46 0.35∗∗∗

(1.25) (1.57) (0.00)
N 42701 9083 51784

Columns 1 and 2 list average values for all variables with the standard deviation in parenthesis.
Column 3 gives the difference between the two groups with the p-value from the t-test of means in
parenthesis.
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measured at the mother level as the percentage of children who have died and is significantly

lower for mothers in reform states.14 Fertility is lower for mothers in reform states, and they

also tend to have higher education and ages at marriage.

A key advantage of this data over the DHS is that it also contains all the relevant HSAA

eligibility information on the husbands’ sisters, including their state, religion, marriage date,

whether their fathers are alive and fathers’ death years if not. I use this information to

construct an indicator for whether the husband had a sister who was eligible for the HSAA

and therefore experienced disinheritance. Table 4 shows that 19% of mothers in reform states

are married to men who experienced disinheritance.

Table 4: REDS data descriptive statistics (Mother-level)

Reform State Non-Reform State Difference
Child mortality rate (%) 0.06 0.09 0.03∗∗∗

(0.08) (0.10) (0.00)
Number of children 2.72 3.67 0.95∗∗∗

(1.39) (1.79) (0.00)
Years of education 2.98 2.02 -0.95∗∗∗

(3.90) (3.65) (0.00)
Age at marriage 19.06 18.30 -0.76∗∗∗

(5.09) (3.95) (0.00)
Current age 41.60 42.24 0.64∗

(9.91) (9.47) (0.02)
Percentage male children 0.59 0.58 -0.01

(0.32) (0.28) (0.21)
Percentage of fathers affected by HSAA 0.19 0.00 -0.19∗∗∗

(0.39) (0.00) (0.00)
N 1928 2954 4882

Columns 1 and 2 average values for all variables with the standard deviation in parenthesis. Column 3
gives the difference between the two groups with the p-value from the t-test of means in parenthesis.

14Unlike the DHS data, there is no child-level death information and I do not observe which children died
before age five.
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5 Empirical strategy

5.1 Identification using DHS data

The DHS life history data allows me to go beyond a basic household level measure of

child mortality and use Cox proportional hazards models15 at the child level to handle right

censoring and evaluate the effect of the amendment on the probability of death. Although

the data does not report measures of health investments per child (hg and hb in the theo-

retical model), the predictions for how bargaining power may change hg and hb extend to

how bargaining power changes child mortality, as mortality is decreasing in investments.

Therefore, I use the child level life history data to examine the effect of having an HSAA

eligible mother on child mortality directly.

I restrict the analysis to children within the four reform states only. I use variation in

eligibility by mother’s marital status at the time the amendment passed in her state16 and

mother’s religion to construct a difference-in-differences (DID) estimator similar to Duflo

(2001). Note that this strategy estimates the effect of the legal right to inherit land, and

not the effect of actually inheriting land itself. In addition, since I do not observe the dates

of death for the women’s fathers, and the reforms only apply to women whose fathers were

still alive at the time the amendment passed in their state, some untreated women will be

incorrectly defined as treated in my specification. This will bias estimates towards zero.

To isolate the direct effect of the land channel, which is the right to inherit itself, I only

include children whose mothers were over the age of 18 in the unmarried treatment group.

These women were not young enough for human capital decisions to be made by parents

under exposure to the HSAA, ruling out the human capital channel. The following Cox-

15Schoenfeld residual tests for proportional hazards hold.
16Note that while I observe the state the woman lives in in 2005, I do not observe the state she lived

in with her natal family before marriage. However migration upon marriage rarely occurs between states.
In the 2001 Census of India, only 0.9 percent of women were interstate migrants (Castaldo et al., 2012). I
cannot fully rule out that some amount of selective migration contributes to the results, but the impact is
likely small.
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proportional hazards model17 estimates the effect of the HSAA through the land channel:

ln(hisjr(t)) = α(t) + β1EligibleReligionr + β2Unmarriedsj

+ β3Unmarriedsj × EligibleReligionr + β4Xisjr + γs + ϵisjr, (6)

where hisjr(t) is the probability that child i with a mother in state s, of religion r, and

marriage year j dies in month t conditional on the lifetime lasting to month t. The baseline

hazard function, α(t) = ln(h0(t)), is left unspecified and fluctuates over time. Unmarriedsj

is a dummy variable that equals 1 if the child’s mother was unmarried and at least 18 years

old during the year the reform passed in her state and 0 if she was married at least one year

before the reform passed in her state.18 EligibleReligionr is a dummy variable that equals 1

if the mother was in an eligible religion and 0 otherwise. Xisjr is a vector of controls including

child’s sex, birth order, sex composition of siblings at time of birth, mother’s age, mother’s

age at first birth, caste, a rural/urban dummy, parents’ age gap, and parents’ education gap.

Finally, γs controls for state. The parameter of interest, β3, represents the differential hazard

(mortality) rate of children whose mothers were both an eligible religion and unmarried at

the time of the reform. This is the DID estimate of the impact of the ability to inherit land

on the mortality hazard. To focus on child mortality, the latest that a subject can be in the

pool and still at risk is five years.

I use a model identical to equation 6 to evaluate the effect of the HSAA on women’s

fertility through the land channel. I construct three separate hazard functions for women who

17Clotfelter et al. (2008) use a similar DID framework within a Cox model. In Appendix B, I investigate
whether using a DID framework in a non-linear model is problematic in my case by estimating sixty linear
probability models of the probability of dying for children at months t = 0 to t = 60 conditional on having
been alive up to month t using the same DID specification in equation 6. This pins down the hazard
function without imposing any structure between each month t. I reconstruct the hazard function from the
Cox model, and find a significantly negative DID effect on the cumulative probability of dying before age 5.
Therefore, although my main empirical strategy uses DID in a non-linear model, I find that the results from
such models are empirically similar to those from a more flexible framework.

18I drop women who were married less than one year before reform passage to remove women who may
have been selectively married off earlier by their parents due to reform anticipation. I show in section 5.3
that this is likely not a concern, but my specification nevertheless accounts for this possibility.
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have had no births, one birth, and two births.19 In general, factors that affect the transition

from having never given birth to giving birth for the first time may not play any role in the

transition from the first birth to the second birth, or the transition from the second birth to

the third birth. (Miranda & Trivedi, 2020). Therefore, estimating separate hazard functions

by birth number accounts for the fact that dynamics are an essential feature of how a fertility

history is generated, and allows me to pinpoint which birth transitions are influenced more

strongly by the HSAA. In these models, hisjr(t) is the probability that woman i in state s

with marriage year j of religion r gives birth to an additional child and therefore transitions

from having given birth x times to x+1 times at a given instant t, given that birth x+1 has

not yet happened. I estimate three such models for births x = 0, 1, 2. The vector of controls

Xisjr includes mother’s age, mother’s age at first birth, caste, a rural/urban dummy, spousal

age gap, spousal education gap, and sex composition of previous children. The parameter

of interest, β3, gives the impact of the ability to inherit land on the hazard of having an

additional birth.

Next, to isolate the effect of the HSAA on mortality as it operates through the human

capital channel, I compare children with mothers who were unmarried and younger than age 6

when the HSAA passed in their state to children with mothers who were unmarried and older

than 18 when the HSAA passed in their state. This comparison rules out the land channel

because both groups of mothers are eligible for land, but the former group of mothers were

young enough for her parents to make schooling, health, and other investment decisions after

the amendment passed.20 I compare this difference in children with eligible religion mothers

19“Births” is defined as the number of times a woman has given birth to a fetus with a gestational age of
24 weeks or more, regardless of whether the child was born alive or was stillborn.

20The average age of mothers in the young group at the time the amendment passed in their state is 3
and the average age of mothers not in this group is 21.
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to the difference in children with non-eligible religion mothers in the following regression:

ln(hisjr(t)) = α(t) + λ1EligibleReligionr + λ2Y oungsj (7)

+ λ3Y oungsj × EligibleReligionr + λ4Xisjr + γs + ϵisjr,

where hisjr(t), α(t), EligibleReligionr, and Xisjr are defined as before, with j indexing the

mother’s birth year rather than marriage year. Y oungsj is a dummy that equals 1 if the

mother was unmarried and younger than 6 years in the year the amendment was passed

in her state, and equals 0 if she was unmarried and older than 18 years in the year the

amendment was passed in her state. The parameter of interest, λ3, gives the impact of

human capital gains on the mortality hazard.

I use a model identical to equation 7 to evaluate the effect of the HSAA on women’s

fertility outcomes as they operate through the human capital channel. I again construct

separate hazard functions for women who have had 0, 1, and 2 births. In these models,

hisjr(t) and Xisjr are defined as they were in the previous fertility model and the parameter

of interest, λ3, gives the impact of human capital gains on the hazard of having an additional

birth.

5.2 Identification using REDS data

I use the REDS data, which contains information on whether fathers are affected by the

HSAA, to directly test the ambiguous prediction of the reforms on child mortality given by

proposition 2.a. This is the case when mothers are eligible for inheritance and fathers are

not affected, resulting in both an empowerment and income effect.21

I define affected fathers as those who experience disinheritance because they are of

an eligible religion, are from a reform state, had a father who was alive at the time the

amendment passed in his state, and has at least one sister who was unmarried before the

21I am unable to test Proposition 2.b. directly due to the very low number of fathers affected by the
HSAA.
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amendment. I define unaffected fathers as those who are of a non-eligible religion, are from

a non-reform state, did not have any sisters, or had sisters who were all married before the

amendment passed in their state.

I estimate an event study DID model using variation in eligibility across multiple pre-

and post-amendment marriage cohorts and reform versus non-reform states. I duplicate

the observations in each control state four times to create four groups of control states.

Each group is assigned one of the four “would have adopted” dates and matched with the

corresponding treated state, creating four match groups.

I restrict the data to eligible-religion women whose husbands were not affected by the

HSAA and estimate the following model:

ChildMortalityisdtg =
17∑

t=−20,t̸=−1

βt(TreatedStates × 1t) + γd + λtg + δ′Xi + ϵisdtg, (8)

where ChildMortalityisdtg is the percentage of children who died for woman i in state s and

district d, who married in cohort t, and is in match group g. Marriage cohort t is measured

relative to the year the reform passed in each match group. TreatedStates is an indicator

for states where the reform passed and γd are district fixed effects. The λtg indicates a full

set of match group-by-cohort fixed effects, where the set of cohort indicators denote each of

the possible marriage years relative to the year of the reform. This accounts for trends in

outcomes across cohorts within each match group. Xi is a vector of mother-level controls

including caste, religion, mother’s age, spousal age gap, and spousal education gap. The

coefficients of interest are given by βt, and measure the differences in outcomes between

those in treated versus control states in each marriage cohort t within each match group.

These effects capture both the empowerment effect, which reduces child mortality, and the

income effect, which increases it. Standard errors are clustered at the state × cohort level.22

22There are 4 reform states and 9 control states, for a total of 13 states. There are 37 marriage cohorts in
this specification. This results in 13× 37 = 481 clusters.
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5.3 Validity of identification

To estimate an unbiased DID effect using the hazard models, the evolution of mortality

and fertility outcomes must be the same for eligible religions and non-eligible religions before

the amendments were enacted. To estimate an unbiased effect using the event study, the

evolution of outcomes must be the same for those in reform states and those in non-reform

states. To give a sense of these pre-reform trends, Figure 1 shows the trajectories of child

mortality and fertility for eligible and non-eligible women using only those who were married

before the amendment passed in their state, making them ineligible. This data includes years

between 1971 and 1994, and drops any women who were married after the amendment passed

in their state. Therefore, all women who were married between 1971 and 1986 are included,

women from Andhra Pradesh who were married after 1986 are dropped, women from Tamil

Nadu who were married after 1989 are dropped, and any women married after 1994 are

dropped.23 Graph 1.a shows that eligible religion women consistently have a higher child

mortality than non-eligible women, which is driven by lower mortality rates among Muslims

compared to Hindus.24 This trend works in favor of my identification, as Hindus comprise

the majority of individuals in the eligible religion group, and are starting at a higher level

of child mortality at baseline. Both religion groups trend downward over time with some

divergence from year to year. Graphs 1.b and 1.c show that the trend in probability of having

first and second births are very similar between the two groups. Graph 1.d shows that both

groups follow a general downward trend in the probability of having a third birth, though

there is some divergence in the trajectories from year to year. Finally, Graph 1.e shows fairly

parallel trends in child mortality between women in reform and non-reform states.

I formally test for common trends in mortality and fertility outcomes before the amend-

ments passed. by estimating the following hazard model using data up to 1985, the year

23Hossain & Nikolov (2021) use a similar approach to show common trends.
24This trend is well documented in the literature and known as the “puzzle” of Muslim advantage in

child survival in India. Although the socioeconomic status of Indian Muslims is, on average, considerably
lower than that of Hindus, Muslims nevertheless exhibit substantially higher child survival rates and have
for decades (Bhalotra et al., 2010).
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Figure 1: Pre-Amendment Trends in Child Mortality and Fertility

1.a 1.b

1.c. 1.d

1.e

Vertical lines at 1986, 1989, and 1994 indicate the year the HSAA passed in Andhra Pradesh, Tamil
Nadu, and Maharashtra & Karnatika respectively.
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before the first amendment passed in 1986:

ln(hisjr(t)) = α(t) + δ1EligibleReligionr + δ2MarriageY earsj

+ δ3MarriageY earsj × EligibleReligionr + δ4Xisjr + γs + ϵisjr, (9)

where hisjr(t) is the mortality hazard for child i born to a mother in state s, of religion r,

who married in year j. For fertility models, hisjr(t) is the hazard of having one more child for

woman i in state s, who married in year j and is religion r. MarriageY ear is a linear trend

of the mother’s year of marriage, which is restricted to be between 1970 and 1985. Xisjr

includes the same mother and household-level controls used in equation 6. The coefficient

δ3 captures the differential trend in the outcomes between eligible religions and non-eligible

religions prior to the HSAA.

Additionally, I estimate a similar hazard model using all women who were married

prior to the amendment passage year in their state. I construct a normalized marriage year,

NormalizedMarriageY ear, that is defined as the marriage year minus the amendment year.

The following model uses only data from normalized marriage years less than zero, capturing

all women who were already married before the reform passed in their state:

ln(hisjr(t)) = α(t) + µ1EligibleReligionr + µ2NormalizedMarriageY earsj

+ µ3NormalizedMarriageY earsj × EligibleReligionr + µ4Xisjr + γs + ϵisjr,

(10)

where the coefficient µ3 captures the differential trend in the outcomes prior to the HSAA.

The results are presented in Table 5, where columns 1, 3, 5, and 7 report coefficients from

equation 9 and columns 2, 4, 6, and 8 correspond to equation 10. The hazard ratios are

not significantly different from 1, implying that there were no differential trends in outcomes

between eligible religions and non-eligible religions prior to the amendments.

An additional concern is that eligibility for the HSAA is partially determined by marital
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status, which is endogenous. This would be an issue if parents anticipated the reforms and

married off their daughters just before the amendment passed in order to prevent them from

being eligible. I check for this in the data by examining the distribution of marriages in

the months preceding the reform in each state, presented in Figure 2. There is no spike

in marriages directly before the amendment passed in each state, providing some visual

evidence that reform anticipation is likely not biasing my analysis. Nevertheless, the results

of my analysis are robust to dropping observations with mothers who were married in the

year before the amendment passed in their state.

Table 5: Test of common trends in mortality and fertility outcomes

Mortality Birth 1 Birth 2 Birth 3
(1) (2) (3) (4) (5) (6) (7) (8)
Pre
1986

Pre
reform

Pre
1986

Pre
reform

Pre
1986

Pre
reform

Pre
1986

Pre
reform

Eligible religion ×
Marriage Year 0.996 1.031 1.012 0.999

(0.0346) (0.0443) (0.0139) (0.0136)

Eligible religion ×
Normalized Marriage Year 0.990 1.005 0.993 1.004

(0.0221) (0.0108) (0.00780) (0.00850)

N 17934 26698 5486 8704 5376 8517 5135 8025

Robust standard errors in parentheses. All coefficients are from Cox proportional hazards models, and
hazard ratios are reported. Columns 1 and 2 correspond to specifications that uses child-level data,
measure the hazard of dying before age 5, and control for child gender, birth order, sex composition of
siblings, mother’s age, mother’s age at first birth, state, caste, rural/urban dummy, parents’ age gap,
and parents’ education gap. Columns 3-8 correspond to specifications that use mother-level data and
measure the hazard of having a first child, a second child, and a third child for columns 3-4, 5-6, and 7-8
respectively. Controls exclude child-level variables. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 denote hazard
ratios significantly different from 1.
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Figure 2: Distribution of mothers’ year of first marriage by reform state for eligible religions

Vertical lines indicate the year the HSAA was passed in each state.

6 Results

6.1 Hazard model estimates (DHS data)

Figure 3 shows the cumulative mortality hazards and survival functions for two sets of

HSAA comparisons. The graphs on the left compare land eligible mothers with non-eligible

mothers, which captures the land channel effect. The graphs on the right compare mothers

with childhood exposure, and therefore potential for more human capital, to mothers with

adult exposure, which captures the human capital channel effect. Overall, the graphs show

that the HSAA reduces child mortality through the land channel, extends the age at first

birth for childless women through the human capital channel, and reduces the probability

of having a third child for women who already have children through the human capital

channel.25

25The birth 2 survival functions are reported in Appendix Figure C.1. They are identical for treated and
untreated women in both channels and do not return significant regression results.
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Graphs 3.a and 3.b show the cumulative hazard estimates of child mortality expressed

as number of deaths per 1,000 live births. Graph 3.a shows that for children whose mothers

are eligible to inherit land, the under-five mortality rate is about 45 deaths per 1,000 live

births, compared to only 20 deaths for children whose mothers are not eligible. Graph 3.b

shows that there is no statistically significant difference between children with mothers who

had childhood exposure and children with mothers who did not, indicating that mortality is

not affected through the human capital channel.

Graphs 3.c and 3.d show the survival functions for women who have never given birth,

which measures the probability of remaining childless past time t. Graph 3.c shows that the

HSAA does not affect this probability through the land channel, and Graph 3.d shows that

there may be a small effect through the human capital channel. Ultimately survival drops

to zero for both groups of women after age 30, indicating that the HSAA does not reduce

the probability of having children at the extensive margin, but rather increases the survival

duration, which is the woman’s age at her first birth.

Graphs 3.e and 3.f show the survival functions for women who have given birth twice,

which measures the probability of remaining at two births past time t. Graph 3.e shows that

the HSAA has no effect through the land channel, and Graph 3.f shows that there is an effect

through the human capital channel. Early exposure to the HSAA increases the probability

of remaining at two births.

Hazard model estimates confirm that mortality decreases through the land channel and

fertility decreases through the human capital channel. Figure 4 presents these results, along

with heterogeneous effects on mortality by gender and heterogeneous effects on fertility by

sex composition of previous births. The reported hazard ratios are the significant DID

estimates from Cox proportional hazards models.26

Figure 4.a. shows that having a mother who is eligible for land significantly reduces the

hazard of dying at any given point in time by 57% ((1-.43)×100) for the full sample. These

26Tables C.1, C.2, and C.3 in the Appendix show the full results of the effect of each channel on all
outcomes.
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Figure 3: Kaplan-Meier Mortality and Survival Functions

3.a 3.b

3.c 3.d

3.e 3.f

Mortality rates in Graphs a and b are estimated using Nelson-Aalen cumulative hazard. Graphs c-f show
Kaplan-Meier survival curves. Covariates are held at their means.
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Figure 4: Effect of HSAA on Mortality and Fertility

4.a

4.b

Reported hazard ratios are the DID interaction terms from Cox proportional hazard models. In mortality
models, the hazard refers to the probability of dying after month t, conditional on surviving until month
t. Controls include dummies for child gender, birth order, sex composition of prior siblings, mother’s age,
mother’s age at first birth, state, caste, whether the household is rural, parents’ age gap, and education gap.
In fertility models, the hazard refers to having birth number x+1, conditional on having x births until year
t. Results for x = 0 and x=2 are shown. Controls include dummies for mother’s age, state, caste, spousal
age gap, spousal education gap, whether the household is rural, and sex composition of previous births.
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results are driven by a decrease in the mortality hazard for sons by 63% and particularly

for first born sons by 74%, significant at the 10% level. However, mortality for daughters

does not decrease. I find that the mothers of these children are more likely to have a say in

how to spend their own earnings and in decisions regarding daily purchases, providing some

evidence for an improvement in bargaining power within the household.27

It is important to note that the hazard ratio should be interpreted as a reduction in

the instantaneous risk of death at any given point in time, or a reduction in the rate of

death, and not a reduction in the cumulative risk of death over a specified period of time.

To get a sense of the durable benefit of the reform, I calculate the effect of the reform on

the cumulative risk of dying before age five by calculating the cumulative probability of

dying before age five for control individuals and comparing it to the cumulative probability

of dying before age five if the hazards of those individuals decreased by 57%. The following

is a representative equation:

Percentage point decrease in probability of dying before age five =

∫ 5

0

h(t)d(t)−
∫ 5

0

.43h(t)d(t),

where h(t) is the hazard function of untreated children, t is years of life, and the hazard ratio

is .43. I find that there is a 2.8 percentage point change in the cumulative probability of

dying before age five from a baseline of 5%. Such a calculation is a useful way of summarizing

the survival benefit in this particular setting, in which age five is an appropriate landmark

time point beyond which the risk of under-five death is, by definition, impossible.

Back-of-the-envelope calculations indicate that the impact of the reforms amounts to a

decrease in overall under-five mortality from about 63 deaths per 1000 live births to 59 in

reform states. This corresponds to 6,255 children saved per year in Andhra Pradesh, 4,549

children per year in Karnataka, 7,976 children per year in Maharashtra, and 4,448 children

per year in Tamil Nadu. This amounts to a total of about 327,780 children in reform states

who were saved in the years between the reform passage years and 2005, the survey collection

27Effects on mothers’ decision making are shown in Table C.6 in the Appendix.
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year.28

While the large reduction in child mortality has positive implications for the importance

of women’s inheritance rights, it is important to consider whether it is coming at the expense

of a more male-biased sex ratio at birth, particularly since mortality seems to decrease only

for boys. Since sex ratios cannot be defined at the individual level, I estimate the effect of the

HSAA on the probability of being a boy using a logistic model. Table C.4 in the Appendix

shows that the reforms do not have a significant effect on the gender at birth, suggesting

that exposure to the HSAA is not simultaneously changing sex ratios at birth.

Next, examining the fertility results, the first hazard ratio in Figure 4.b. indicates

that the human capital channel reduces the instantaneous risk of having the first child at

any given point in time by 17% ((1-.83) × 100) for the full sample, significant at the 10%

level. Note that the survival function in Figure 3.d. shows that the probability of remaining

childless becomes zero past age 30, indicating that the risk event eventually happens to the

vast majority of women. Therefore, the concept of a reduction in the cumulative risk of

having the first birth as calculated in the mortality analysis is not applicable. In this case,

the reduction in the hazard rate means that time until first birth is prolonged, but not that

the risk of having children has been averted. Thus, rather than a decrease in fertility at

the extensive margin, I find that the reform causes women’s age at first birth to increase by

about 11 months.29

The second hazard ratio in Figure 4.b. shows that the human capital channel reduces

the instantaneous hazard of having more than two children by 32% ((1-.68) × 100). The

reform is only effective at reducing fertility along this margin for women who have already

given birth to at least one son, reducing their hazard of having more than two children by

44%, significant at the 5% level. Women with daughters remain just as likely to have more

children, which reflects strong son preferences in India.

The full sample decrease in the hazard corresponds to a 4.5 percentage point decrease

28See Appendix F for calculations.
29This result is reported in Table C.6 in the Appendix.
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(from a baseline of 98.6%) in the probability of having a third child within 12 years post-birth

of the second child. This was calculated by comparing the cumulative probability of having

a third child for untreated women to the cumulative probability of having a third child if

the hazards of those women decreased by 32%:

Percentage point decrease in probability of having third birth =

∫ 12

0

b(t)d(t)−
∫ 12

0

.68b(t)d(t),

where b(t) is the hazard function of untreated women, t is years after the previous birth, and

the hazard ratio is .68. I use 12 years as the stopping point because Figure 3.f. shows that

the probabilities of survival plateau after 12 years. This means that the hazard of having a

third children past 12 years post-birth of the second child is very low compared to the initial

12 years. 12 years is therefore a reasonable time point at which to assess the durable benefit

of the reform.

Overall, the fertility results show that women who were young when the reform passed

and delay their age at first birth and are less likely to have more than two children. There

are no decreases in fertility for women at other birth orders.30 Both reductions in fertility

operate through the human capital channel. This implies that it is not the right to land

itself that gives women the bargaining power to reduce fertility, but rather the human capital

gains that childhood exposure to the reform brings. I find evidence for these human capital

gains and how they manifest within women’s marriages in Appendix tables C.5 and C.6,

where I show that mothers who were young when the reforms passed have about 10 more

months of education, are 8 months older at the time of marriage, and have twice the odds of

having worked outside of the home in the past year compared to mothers who were adults

when the reform passed. These results are in line with Deininger et al. (2013), Roy (2015),

and Bose & Das (2017) who also find increases in education and age at marriage. The results

of my paper take the findings of these previous studies a step further and show that women

are able to translate these pre-marital human capital gains into increased bargaining power

30See Table C.2 for all birth order results.
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within their marriage down the line, and reduce fertility to align more closely with their

preferences.

6.2 Event study estimates (REDS data)

Figure 5 reports the DID estimates from the event study model that restricts the sample

to households where mothers gain inheritance and fathers do not experience disinheritance.

Separate coefficients are reported for the full sample of children, sons, and daughters.31

Cohorts are binned into groups of five years. This model allows me to explicitly examine

the possibility of differential cohort trends by estimating coefficients on placebo exposure

for cohorts who were married before the reforms. I see no evidence of significant impacts of

placebo exposure, providing support for the validity of this research design.

At the same time, I observe a significant decrease in child mortality rates for cohorts who

were eligible for the reform, indicating that the empowerment effect dominates the income

effect. Child mortality rates for the full sample significantly decrease by about 2 percentage

points for women married between 0-4 and 5-9 years after the reform, and by about 3.8

percentage points for women married between 15-17 years after the reform. I find that the

decrease for cohort groups 0-4 and 5-9 are driven more strongly by a decrease in mortality for

daughters, and that the decrease for cohort group 15-17 is driven by a decrease in mortality

for sons, indicating that the reforms are more salient in a rural context when it comes to

improving female mortality rates. F-tests for joint significance using the full sample indicate

that the pre-reform coefficients are not jointly significant, and the post-reform coefficients

are jointly significant.32

31Table C.7 in the Appendix reports the table of the coefficients and their standard errors.
32F-tests for joint significance return p values of .4111 and .0687 for the pre-reform coefficients and post-

reform coefficients respectively.

36



Figure 5: Event Study DID Coefficients

Coefficients from the interaction terms in the event study are shown. Controls include caste, religion,
mother’s age, spousal age gap, and spousal education gap. Cohorts are binned into groups of five years.
Standard errors are clustered at the state × binned cohort level (13 × 8 = 104 clusters).

6.3 Robustness checks

I conduct three placebo tests to check the validity of the hazard model results, and one

placebo test to check the validity of the event study result.

First, I conduct the same hazard model analysis using two placebo amendment passage

dates, one five years before the actual amendment passed in each state and another ten years

before. I restrict the data to children with mothers who married before the true amendment

date in their state, so the samples consist of individuals unaffected by the true amendments.

I find no significant effects, which provides further evidence that the results are not driven

by differences between eligible religions and non-eligible religions. I report the results in

Table D.1 in the Appendix.

In the second robustness check, I conduct three versions of randomization inference tests

following the approach taken by Bertrand et al. (2004) and Gubler et al. (2018). In one test,

37



I randomly reassign individuals’ eligibility status by religion and estimate the effect using

the original hazard model specifications, repeating this process 50 times.33 In another, I

randomly assign a placebo amendment passage date between 1980 and 1995 to each state

and estimate the effect, again repeating this process 50 times. Finally, I randomly assign

a placebo passage date and scramble eligibility by religion. The placebo coefficients are

shown in Figure D.1 in the Appendix. I find that the true coefficients are in the top 10% of

estimates for all tests, which is expected given their significance levels.

In the third robustness check, I conduct the original hazard model analyses using four

non-reform Indian states with similar baseline levels of child mortality as well as a similar

balance of eligible religion and non-eligible religion individuals.34 I run the analysis for each

of the twenty-four possible ways to assign reform years to non-reform states. This replicates

my original analysis but preserves any omitted differential trend. Figure D.2 in the Appendix

shows that all coefficients are greater than zero, indicating that, if anything, there is some

omitted variable that moves outcomes in the opposite direction of my estimated effect. This

further strengthens my result.

Finally, I test the validity of the event study result by running the same analysis on a

placebo sample of women from non-eligible religions. I find null results for cohorts who were

married after the reforms passed, indicating that there are no omitted variables that bias

my results. Figure D.3 in the Appendix displays the results.

6.4 Marriage market outcomes

There is a third unexplored but potentially important mechanism through which the

HSAA may be operating to affect fertility and child mortality: the amendment’s effect on

women’s ability to find a better match in the marriage market and on the conditions of

her marriage in general. Note that this channel does not necessarily amount to an omitted

33To preserve the original proportion of eligible religion vs non-eligible religion individuals in the data, I
assign 85% of individuals as an eligible religion and therefore “affected” by the placebo amendment and 15%
non-eligible and therefore unaffected.

34I use Gujarat, Arunachal Pradesh, Odisha, and Rajasthan for the non-reform states.
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variable; rather, it is another mechanism through which the reforms may impact women’s

intra-household bargaining power. My effects are inclusive of this channel.35 Although I am

unable to disentangle this channel from the land and human capital channels, I investigate

whether there is evidence for it by observing the effect of the reforms on three marriage

market outcomes: spousal age gap, spousal education gap, and net dowry.36

I find that the reforms do not affect spousal gaps, but they they do increase net dowry

by 4971.3 Rs.37 This finding is consistent with Roy (2015), who also finds that the HSAA

increases dowry and argues that it is because families attempt to circumvent the reforms

and compensate their daughters for disinheritance by giving them alternative transfers in

the form of higher dowries.

What does this mean for women’s bargaining power in their marital households? In the

Indian context, dowries are controlled by the bride’s marital family and not by the woman

herself. Thus, the level of dowry payment does not represent a direct shock to the wealth the

woman controls in the household. However, the dowry may function as a source of protection

for women, and a recent study finds that higher dowry payments are associated with larger

shares of household resources allocated to Indian women and lower poverty rates of women

relative to men (Calvi & Keskar, 2021). In this way, increased dowry payments, if they

are indeed a form of compensation for disinheritance, results in more bargaining power for

women within the household, though not through the land shock as is conceptualized in the

theoretical model. Thus, I cannot rule out the possibility that child mortality and fertility

outcomes may to an extent be influenced through the marriage market channel.

35For example, this channel may function in part through the human capital channel. Women’s job
opportunities resulting from higher education may raise the value of remaining unmarried, and thereby raise
the average quality of marriages they enter.

36Although dowry is illegal in India, it is still widely practiced (Chiplunkar & Weaver, 2021). The survey
question that obtains dowry information is, “Total value of gifts given at the time of marriage (Rs.)”

37I use OLS specifications with the same DID framework as in equations 6 and 7 to estimate the effect of
the reforms on spousal age and education gaps. The results are reported in table E.1. To estimate the effect
on dowry, I use an alternative dimension of the REDS data as well as new variation in eligibility by marital
cohorts and father’s death year. The data description, empirical specification, and results are summarized
in Appendix E and Table E.2.
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7 Conclusion

This study shows that women’s inheritance reforms operate through a land channel and

a human capital channel to reduce child mortality and fertility, and establishes women’s land

rights as an under-explored but powerful driver for demographic change. My paper has two

main sets of findings.

First, women’s empowerment through inheritance reforms reduces child mortality through

a land channel. Children with mothers who have the ability to inherit land itself have a 57%38

lower hazard of dying, which amounts to a 2.8 percentage point decline in the cumulative

probability of dying before age five from a baseline of 5% . The decline is driven by boys, and

particularly first born boys. These findings are corroborated with a second dataset of rural

households using an analysis that controls for father’s disinheritance, which shows between

a 2 to 3.8 percentage point reduction in household-level child mortality. In this particular

sample, the results are driven by a decrease in mortality for both sons and daughters. The

mothers of these children are more likely to have a say in how to spend their own earnings

and in decisions regarding daily purchases, providing some evidence for an increase in their

intra-household bargaining power.

Second, women’s empowerment through inheritance reforms reduces fertility through a

human capital channel. Women who were young when the amendment passed in their state,

and therefore had parents who made human capital investment decisions in response to the

amendment throughout their childhood, delay their first birth by nearly a year, and if they

already have children, have a 32% lower hazard of having more than two. This decrease is

driven by women who have already had at least one son, which reflects strong son preferences

in India. I find that these women have more education, an older age at marriage, as well

38Note that the 57% reduction in the hazard of child mortality is large, but plausible. To put it in
perspective, it is similar in size to other hazard ratio estimates of correlations between various measures
of women’s intra-household bargaining power and child mortality in South Asia. For example, increases
in women’s ability to participate in household decision making and freedom of movement in Bangladesh
reduce the hazard of child death by 46% and 68% respectively (Hossain, 2015). Having a secondary school
education reduces the hazard by 32% in India (Maitra, 2004). My study uses quasi-random variation in
women’s bargaining power through land rights to causally estimate an effect of a similar size.
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as a higher probability of labor force participation, providing some evidence for the human

capital mechanism and its consequences for women’s bargaining power within her marriage.

The reduction in the hazard of death found in this study amounts to a decrease in overall

under-five mortality in reform states from about 63 deaths per 1000 live births to 59 deaths.

This corresponds to .4% of live births in the reform states. Between each state’s respective

reform year and 2005, the survey collection year, a total of 124,778 children were saved

in Andhra Pradesh, 52,542 were saved in Karnataka, 92,119 were saved in Maharashtra,

and 74,731 were saved in Tamil Nadu. This amounts to a total of about 344,169 children

in reform states who were saved as a result of the reforms in that time frame. Thus, in

addition to being an important human rights goal in and of itself, equal land inheritance

rights also functions as a costless way to contribute to the important development goal of

reducing child mortality. However, the mixed evidence for its ability to reduce mortality for

daughters implies that empowering mothers without also changing the norms and incentives

that make investing in daughters less beneficial for households may not be enough to improve

outcomes for girls in some contexts.

From a policy perspective, the positive effects of the HSAA on child health provide some

empirical evidence for how India’s lack of a uniform civil code perpetuates inequality. The

establishment of a uniform civil code is an ongoing debate regarding the Indian constitution’s

mandate to replace personal laws based on the scriptures and customs of each major religious

community in India with a common set of rules governing every citizen. Personal laws

are distinguished from public law and cover marriage, divorce, inheritance, adoption, and

alimony. Consequently, although it was ratified nationally in 2005, India’s Hindu Succession

Act Amendment still only applies to Hindus, Sikhs, Buddists, and Jains, disregarding nearly

20% of the population. Not only does this result in discrimination along religious lines, but

my study suggests that it may also have negative consequences for fertility outcomes and

the mortality of the next generation of children.

The effects estimated in this study can be interpreted as intention-to-treat effects. The
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right to inherit land does not guarantee land ownership, and land ownership does not nec-

essarily translate into the ability to control land. Women in half of the countries in the

world are still unable to exercise control over land, despite legal protections (World Bank,

2019). My study highlights the importance of investing in policies and interventions that

improve women’s legal literacy, promote women’s land documentation, and establish paths

of legal recourse in order for women and their children to fully benefit from existing inheri-

tance rights. Given the promising effects of the right to inherit land found in this study, the

intergenerational benefits of empowering women to fully assert ownership and control over

land is likely to be substantial.
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Appendix

A Proposition proofs

Proof of Proposition 1.a.

I use the husband’s utility function given by equation 1 in the paper to calculate the

optimum. Since the wife’s utility is an attenuated version of the husband’s utility, the trade-

off between present and future consumption are the same for the wife and the husband and

the following results apply to both parents.

First substitute the budget constraints into equation 1:

UH = U1((y
W+yH)+(rW1 +rH1 )−θn(hb+x)−(1−θ)n(hg+x))+U2((r

W
2 +rH2 )+αbθnq(hb)+αg(1−θ)nq(hg))

First order conditions are given by:

∂UH

∂hg

= U ′
1(−(1− θ)n) + U ′

2(αg(1− θ)nq′(hg)) = 0 (A.1)

∂UH

∂hb

= U ′
1(−θn) + U ′

2(αbθnq
′(hb)) = 0 (A.2)

The second order partial derivatives are given by:

∂2UH

∂h2
g

= U ′′
1 (1− θ)2n2 + U ′′

2 (αg(1− θ)nq′(hg))
2 + U ′

2(αg(1− θ)nq′′(hg)) < 0 (A.3)

∂2UH

∂h2
b

= U ′′
1 (θn)

2 + U ′′
2 (αbθnq

′(hb))
2 + U ′

2(αbθnq
′′(hb)) < 0 (A.4)

∂2UH

∂hb∂hg

= U ′′
1 (−θn)(−(1− θ)n) + U ′′

2 (αbθnq
′(hb))(αg(1− θ)nq′(hg)) < 0 (A.5)

I evaluate ∂2UH

∂hg∂n
and ∂2UH

∂hb∂n
and evaluate the result at the optimum hg = h∗

g(n) and
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hb = h∗
b(n) to obtain the following expressions:

∂2UH(n, h∗
g(n), h

∗
b(n))

∂hg∂n
=

{
U ′′
1 (−θ(h∗

b + x)− (1− θ)(h∗
g + x))(−(1− θ)n)

+ U ′′
2 (αbθq(h

∗
b) + αg(1− θ)q(h∗

g))(αg(1− θ)nq′(h∗
g))

}
+

{
U ′
1(−(1− θ)) + U ′

2(αg(1− θ)q′(h∗
g))

}
< 0

The second term in the curly brackets is equal to 1
n
∂UH

∂hg
, which is equal to 0 at the optimum.

Thus the full expression is negative:

∂2UH(n, h∗
g(n), h

∗
b(n))

∂hg∂n
< 0 (A.6)

I can derive a similar expression for ∂2UH

∂hb∂n
and obtain:

∂2UH(n, h∗
g(n), h

∗
b(n))

∂hb∂n
< 0 (A.7)

Expressions A.6 and A.7 indicate that the marginal utility of health care for boys and

girls should decline with fertility.

From equations A.3 - A.7 and applying Cramer’s rule, I find the following:

∂h∗
g

∂n
= −

∣∣∣∣∣∣∣
∂2UH

∂hg∂n
∂2UH

∂hg∂hb

∂2UH

∂hb∂n
∂2UH

∂h2
b

∣∣∣∣∣∣∣∣∣∣∣∣∣∣
∂2UH

∂h2
g

∂2UH

∂hg∂hb

∂2UH

∂hb∂hg

∂2UH

∂h2
b

∣∣∣∣∣∣∣
= −

∣∣∣∣∣∣∣
− −

− −

∣∣∣∣∣∣∣∣∣∣∣∣∣∣
− −

− −

∣∣∣∣∣∣∣
(A.8)
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Similarly,

∂h∗
b

∂n
= −

∣∣∣∣∣∣∣
∂2UH

∂h2
g

∂2UH

∂hg∂n

∂2UH

∂hb∂hg

∂2UH

∂hb∂n

∣∣∣∣∣∣∣∣∣∣∣∣∣∣
∂2UH

∂h2
g

∂2UH

∂hg∂hb

∂2UH

∂hb∂hg

∂2UH

∂h2
b

∣∣∣∣∣∣∣
= −

∣∣∣∣∣∣∣
− −

− −

∣∣∣∣∣∣∣∣∣∣∣∣∣∣
− −

− −

∣∣∣∣∣∣∣
(A.9)

The numerator of expression A.8 is positive if ∂2UH

∂hg∂n
∂2UH

∂h2
b

> ∂2UH

∂hg∂hb

∂2UH

∂hb∂n
. In equation A.9,

the numerator is positive if ∂2UH

∂h2
g

∂2UH

∂hb∂n
> ∂2UH

∂hg∂n
∂2UH

∂hb∂hg
. The denominator in both expressions

are positive if ∂2UH

∂h2
g

∂2UH

∂h2
b

> ∂2UH

∂hg∂hb

∂2UH

∂hb∂hg
. These conditions hold if αg and αb are large enough.

Thus, we have that health investments and fertility are substitutes:

∂h∗
g

∂n
< 0 (A.10)

∂h∗
b

∂n
< 0 (A.11)

Since αg < αb, the expression for
∂h∗

g

∂n
is greater than that for

∂h∗
b

∂n
.

Proof of Proposition 1.b.

For a given fertility, the maximized utility of the wife is given by:

ÛW (n) = D(n)UH(n, h∗
g(n), h

∗
b(n)) (A.12)

Using the Envelope Theorem, the derivative of A.12 can be written as:

ÛW (n)

∂n
= D(n)

∂UH(n, h∗
g(n), h

∗
b(n))

∂(n)
+D′(n)UH(n, h∗

g(n), h
∗
b(n)) (A.13)

Let nW and nH be the optimal fertility from the point of view of the wife and husband

respectively. Evaluating A.13 at these points give:

ÛW (n)

∂n

∣∣∣∣
n=nH

= D′(n)UH(n, h∗
g(n), h

∗
b(n)) < 0 (A.14)
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ÛW (n)

∂n

∣∣∣∣
n=nw

= 0 (A.15)

Given the concavity of ÛW (n), we know that values of n greater than nH will give

increasingly negative values. Therefore, nW must be smaller than nH to satisfy equation

A.15. Thus, nW < nH .

From A.10 and A.11, it follows that h∗
g(nW ) > h∗

g(nH) and h∗
b(nW ) > h∗

b(nH)

Proof of Proposition 1.c.

The first order conditions given by A.1 and A.2 can be reduced to:

U ′
1 = U ′

2αgq
′(hg)

U ′
1 = U ′

2αbq
′(hb)

U ′
2αbq

′(hb) = U ′
2αgq

′(hg),

which indicates that parents invest health care for boys and girls up to the point at which

the marginal benefit of boy’s healthcare is equal to the marginal benefit of girl’s health care.

Since αg < αb, the left hand side is greater than the right hand side when evaluated at the

same level of hb and hg. Since the marginal benefit functions are decreasing in hb and hg,

this equation is satisfied at a point at which hb > hg.

Proof of Proposition 2.a.

The solution to equation 5 is also the solution to the maximization of the logarithm of

the objective function in 5:

max
n,hg ,hb

γ ln[UW (n, hg, hb)− ŪW ] + (1− γ) ln[UH(n, hg, hb)− ŪH ]

subject to the constraints given by equations 3 and 4. As in Proposition 1, it is convenient

to do the optimization over n and h∗
b and h∗

g in two stages. First I maximize the objective
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function with respect to h∗
b and h∗

g for a given n, then I choose the optimal n.

For a given level of n, the first order conditions are given by:

∂UT

∂hg

= γ

∂
∂hg

UW (n, hg, hb)

UW (n, hg, hb)− ŪW
+ (1 + γ)

∂
∂hg

UH(n, hg, hb)

UH(n, hg, hb)− ŪH
= 0 (A.16)

∂UT

∂hb

= γ
∂

∂hb
UW (n, hg, hb)

UW (n, hg, hb)− ŪW
+ (1 + γ)

∂
∂hb

UH(n, hg, hb)

UH(n, hg, hb)− ŪH
= 0 (A.17)

Using the fact that UW = D(n)UH , we can rewrite A.16 and A.17 as:

∂UT

∂hg

=

{
γ

D(n)

UW (n, hg, hb)− ŪW
+(1+γ)

1

UH(n, hg, hb)− ŪH

}
∂

∂hg

UH(n, hg, hb) = 0 (A.18)

∂UT

∂hb

=

{
γ

D(n)

UW (n, hg, hb)− ŪW
+(1+γ)

1

UH(n, hg, hb)− ŪH

}
∂

∂hb

UH(n, hg, hb) = 0 (A.19)

Since the terms in the brackets are positive, it follows that the optimal expenditure on

the health care of each child coincides with the solutions to A.1 and A.2 and are therefore

given by h∗
g(n) and h∗

b(n), both of which are independent of γ and the threat points.

The first order condition for n in the maximization of the second stage objective function

that obtains after hb and hg have been “maximized out” is given by:

∂UT (n, h∗
b , h

∗
g)

∂n
= γ

∂
∂n
ÛW (n)

ÛW (n)− ŪW
+ (1 + γ)

∂
∂n
ÛH(n)

ÛH(n)− ŪH
= 0 (A.20)

Let n∗(γ, ŪW (rW2 )) be the solution to A.20. Plugging in the indirect utility function for

ŪW and totally differentiating A.20 with respect to rW2 gives:

γ
∂
∂n
ÛW (n∗)

(ÛW (n)− U1(yW + rW1 )− U2(rW2 ))2
U ′
2 +

∂2UT

∂n2

dn∗

drW2
= 0 (A.21)

At n∗(γ, ŪW (rW2 )), ∂
∂n
ÛW (n) < 0, so the first term is negative. The second order condition

for a maximum at n∗, which is assumed to be satisfied, is given by ∂2UT

∂n2

∣∣∣∣
n=n∗

< 0 in the

second term. Therefore, in order for the two terms to sum to zero , dn∗

drW2
must be negative.
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Thus, we have that an increase in the woman’s unearned income induced by the HSAA

decreases fertility:

dn∗

drW2
< 0

. Using the chain rule it follows that:

dh∗
g[n

∗(γ, ŪW (rW2 )), rW2 + rH2 ]

drW2
=

∂h∗
g(n)

∂n

dn∗

dŪW

dŪW

drW2︸ ︷︷ ︸
Empowerment effect (positive)

+
∂h∗

g

∂rW2︸︷︷︸
Income effect (negative)

dh∗
b [n

∗(γ, ŪW (rW2 )), rW2 + rH2 ]

drW2
=

∂h∗
b(n)

∂n

dn∗

dŪW

dŪW

drW2︸ ︷︷ ︸
Empowerment effect (positive)

+
∂h∗

b

∂rW2︸︷︷︸
Income effect (negative)

We know that
∂h∗

g(n)

∂n
< 0 and

∂h∗
b (n)

∂n
< 0 from A.10 and A.11 respectively. We also know

that dn∗

dŪW < 0 and dŪW

drW2
> 0. This means the first term, which captures the empowerment

effect, is positive. The empowerment effect is larger for girls, given that
∂h∗

g(n)

∂n
>

∂h∗
b (n)

∂n
from

Proposition 1.a.

Using the implicit function theorem and Cramer’s rule, it can be shown that the second

term, which captures the income effect, is negative. A similar analysis to Proposition 1.a.

shows that the income effect for girls is also larger than that for boys. Thus, the signs for

dh∗
g

drW2
and

dh∗
b

drW2
are ambiguous.

Proof of Proposition 2.b.

When rH1 + rW2 is held constant, the chain rule gives a pure empowerment effect, which

as is shown in Proposition 2.a, is positive:

dh∗
g[n

∗(γ, ŪW (rW2 )), rW2 + rH2 ]

drW2
=

∂h∗
g(n)

∂n

dn∗

dŪW

dŪW

drW2
> 0

dh∗
b [n

∗(γ, ŪW (rW2 )), rW2 + rH2 ]

drW2
=

∂h∗
b(n)

∂n

dn∗

dŪW

dŪW

drW2
> 0

Proof of Proposition 3
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Let n∗(γ, ŪW (yW )) be the solution to A.20. Plugging in the indirect utility function for

ŪW and totally differentiating A.20 with respect to yW gives:

γ
∂
∂n
ÛW (n∗)

(ÛW (n)− U1(yW + rW1 )− U2(rW2 ))2
U ′
1 +

∂2UT

∂n2

dn∗

dyW
= 0 (A.21)

At n∗(γ, ŪW (yW )), ∂
∂n
ÛW (n) < 0, so the first term is negative. The second order condition

for a maximum at n∗, which is assumed to be satisfied, is given by ∂2UT

∂n2

∣∣∣∣
n=n∗

< 0 in the second

term. Therefore, in order for the two terms to sum to zero , dn∗

dyW
must be negative. Thus,

we have that an increase in the woman’s earned income induced by the HSAA decreases

fertility:

dn∗

dyW
< 0

. Using the chain rule, it follows that:

dh∗
g[n

∗(γ, ŪW (yW )), yW ]

dyW
=

∂h∗
g(n)

∂n

dn∗

dŪW

dŪW

dyW︸ ︷︷ ︸
Empowerment effect (positive)

+
∂h∗

g

∂yW︸ ︷︷ ︸
Unearned income effect (positive)

> 0

dh∗
b [n

∗(γ, ŪW (yW )), yW ]

dyW
=

∂h∗
b(n)

∂n

dn∗

dŪW

dŪW

dyW︸ ︷︷ ︸
Empowerment effect (positive)

+
∂h∗

b

∂yW︸ ︷︷ ︸
Unearned income effect (positive)

> 0

We know from Proposition 2.a. that the first term, which captures the empowerment

effect, is positive. Using the implicit function theorem and Cramer’s rule, it can be shown

that the second term, which captures the earned income effect, is positive. Thus, the signs

for
dh∗

g

dyW
and

dh∗
b

dyW
are positive.
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B Recreating hazard function using linear probability models

Figure B.1: Cox model hazard function versus LPM hazard function

Table B.1: Effect of HSAA on probability of death (linear probability models)

Under-5
death

Under-4
death

Under-3
death

Under-2
death

Under-1
death

Unmarried × Eligible Religion -0.0211∗∗ -0.0226∗∗ -0.0206∗∗ -0.0153 -0.0136
(0.0105) (0.0105) (0.0102) (0.00972) (0.00935)

Unmarried 0.00121 0.00247 0.0000272 -0.00552 -0.00728
(0.0102) (0.0102) (0.00990) (0.00935) (0.00901)

Eligible Religion 0.0177∗∗∗ 0.0182∗∗∗ 0.0174∗∗∗ 0.0157∗∗∗ 0.0136∗∗∗

(0.00388) (0.00383) (0.00379) (0.00371) (0.00357)
N 34844 34844 34844 34844 34844

Robust standard errors in parentheses. Coefficients are from linear probability models estimated using
a specification similar to equation 6. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 denote coefficients significantly
different from 0.
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C Extra results and regression tables

Figure C.1: Survival functions for women at birth order 1
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Table C.1: Effect of HSAA on under-five mortality (hazard ratios)

Land
channel

Human capital
channel

(1) (2) (3) (4) (5)
Full sample Sons First born sons Daughters Full sample

Unmarried × Eligible religion 0.429∗ 0.366∗ 0.257∗ 0.514
(0.185) (0.221) (0.212) (0.316)

Young × Eligible religion 2.528
(2.029)

Unmarried 1.667 1.840 4.607∗ 1.711
(0.673) (1.029) (3.611) (0.965)

Young 0.157
(0.247)

Eligible religion 1.452∗∗∗ 1.428∗∗ 1.689∗ 1.379∗∗ 0.755
(0.156) (0.213) (0.503) (0.211) (0.331)

N 33310 17093 5445 16217 4322

Robust standard errors in parentheses. The hazard refers to the probability of dying after month t, conditional
on surviving until month t. To focus on child mortality, the latest that a subject can be in the pool and still
at risk is 60 months (5 years). Columns 1 - 4 contain parameters of interest from equation 6, and column 5
contains parameters of interest from equation 7. Controls include dummies for child gender, birth order, sex
composition of prior siblings, mother’s age, mother’s age at first birth, state, caste, a rural/urban dummy,
parents’ age gap, and parents’ education gap. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 denote hazard ratios
significantly different from 1.
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Table C.2: Effect of HSAA on fertility (hazard ratios)

First birth Second birth Third birth
(1) (2) (3) (4) (5) (6)

Land
channel

Human
capital
channel

Land
channel

Human
capital
channel

Land
channel

Human
capital
channel

Unmarried × Eligible religion 1.080 1.007 1.084
(0.0746) (0.106) (0.204)

Young × Eligible religion 0.833∗ 0.963 0.675∗

(0.0913) (0.121) (0.148)

Eligible religion 0.924∗ 0.966 0.904∗∗ 0.896 0.700∗∗∗ 0.727∗

(0.0376) (0.0912) (0.0362) (0.101) (0.0311) (0.137)

Unmarried 0.277∗∗∗ 0.654∗∗∗ 0.408∗∗∗

(0.0186) (0.0637) (0.0703)

Young 1.599∗∗∗ 1.257 0.586
(0.261) (0.244) (0.219)

N 10519 4926 10185 3871 9340 2519

Robust standard errors in parentheses. “Birth” is defined as the number of times a woman has given
birth to a fetus with a gestational age of 24 weeks or more, regardless of whether the child was born
alive or was stillborn. In columns 1 and 2, the hazard refers to the instantaneous risk of having a first
child for women who have no children. In columns 3 and 4, the hazard refers to the instantaneous
risk of having a second child, and in columns 5 and 6, the hazard refers to the instantaneous risk of
having a third child. Controls include dummies for mother age, state, caste, spousal age gap, spousal
education gap, a rural/urban dummy, and sex composition of previous births. ∗ p < 0.1, ∗∗ p < 0.05,
∗∗∗ p < 0.01 denotes hazard ratios significantly different from 1.
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Table C.3: Heterogeneous effects on hazard of third birth by sex composition of previous
births (hazard ratios)

(1) (2)
At least one son No sons

Young × Eligible religion 0.559∗∗ 0.834
(0.147) (0.330)

Eligible religion 0.855 0.650
(0.193) (0.223)

Young 0.956 0.307∗

(0.420) (0.211)
N 1425 1094

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Robust standard errors in parentheses. The hazard refers to
the probability of giving birth to the third child t years after
the second birth, conditional on surviving until month t. Con-
trols include mother’s age, mother’s age at first birth, caste,
a rural/urban dummy, spousal age gap, and spousal education
gap, and sex composition of previous children. ∗ p < 0.1, ∗∗

p < 0.05, ∗∗∗ p < 0.01 denote a hazard ratio significantly dif-
ferent from 1.
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Table C.4: Effect of HSAA on probability of being male (odds ratios)

(1) (2)
Land channel Human capital channel

Unmarried × Eligible religion 0.868
(0.123)

Young × Eligible religion 1.074
(0.176)

Unmarried 1.215
(0.163)

Eligible religion 1.008 0.885
(0.0388) (0.122)

young 1.039
(0.216)

N 35027 8845

Robust standard errors in parentheses. Controls include dummies for child’s birth
order, sibling sex composition, mother’s age, mother’s age at first birth, state, and
a rural/urban dummy. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 denotes odds ratios
significantly different from 1.

Table C.5: Effect of HSAA on mothers’ human capital before marriage

(1) (2)
Mothers’ education (years) Age at marriage (years)

Young × Eligible religion 0.821∗ 0.671∗

(0.444) (0.355)

Young -1.886∗∗∗ -1.921∗∗∗

(0.594) (0.445)

Eligible religion -0.428 -0.0499
(0.446) (0.333)

N 5132 5133

Robust standard errors in parentheses. OLS regressions correspond to equation 7. Con-
trols include dummies for woman’s age, state, caste, and a rural/urban dummy. ∗ p < 0.1,
∗∗ p < 0.05, ∗∗∗ p < 0.01 denote coefficients significantly different from 0.
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Table C.6: Effect of HSAA on mothers’ outcomes within the marriage

OLS Logistic model (odds ratios)
(1) (2) (3) (4)

Age at
first birth
(years)

Worked
outside home

Decision
own earning

Decision
daily purchase

Young × Eligible religion 0.902∗∗∗ 2.146∗∗∗

(0.326) (0.436)

Unmarried × Eligible religion 5.172∗∗ 1.707∗∗

(4.292) (0.438)

Unmarried 0.273 0.817
(0.224) (0.204)

Young -1.623∗∗∗ 1.329
(0.505) (0.407)

Eligible religion -0.140 1.073 1.208 0.862∗

(0.294) (0.181) (0.244) (0.0758)

N 4065 3909 4039 10223

Robust standard errors in parentheses. Column 1 estimates an OLS regression and columns 2-4 estimate logistic
regressions and report odds ratios. Controls for column 1 include dummies for woman’s age, state, caste, a
rural/urban dummy, and spousal age and education gaps. Controls for columns 2-4 are the same and also include
age at first birth. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 denote coefficients significantly different from 0 for column 1
and significantly different from 1 for columns 2-4.
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Table C.7: Effect of having an HSAA mother on child mortality (Sample restricted to non-
HSAA fathers)

(1) (2) (3)
Mortality rate Son mortality rate Daughter mortality rate

Treated state×Cohort -20 to -16 0.00543 0.00218 0.0139
(0.00876) (0.00970) (0.0109)

Treated state×Cohort -15 to -11 -0.00558 0.00214 -0.0118
(0.00862) (0.0100) (0.0105)

Treated state×Cohort -10 to -6 -0.00325 0.00502 -0.0111
(0.00801) (0.0109) (0.0118)

Treated state×Cohort 0 to 4 -0.0191∗∗ -0.01000 -0.0260∗∗

(0.00818) (0.00921) (0.0100)

Treated state×Cohort 5 to 9 -0.0183∗∗ -0.0124 -0.0191∗

(0.00772) (0.00786) (0.0101)

Treated state×Cohort 10 to 14 -0.00567 0.0104 -0.0187
(0.0184) (0.0179) (0.0186)

Treated state×Cohort 15 to 17 -0.0386∗∗ -0.0340∗∗ -0.0325∗

(0.0155) (0.0155) (0.0168)

N 10342 9622 8210

Cohorts are binned into groups of five years. Standard errors are clustered at the state × binned cohort level (13
× 8 = 104 clusters). Controls include caste, religion, mother’s age, spousal age gap, and spousal education gap.
The reference cohort is the -5 to -1 category. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 denote coefficients significantly
different from from 0.
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D Robustness checks

Table D.1: Placebo treatment effects on mortality and fertility outcomes

Mortality First birth Third birth
(1) (2) (3) (4) (5) (6)

-5 years -10 years -5 years -10 years -5 years -10 years

Unmarried placebo5 × Eligible religion 0.768
(0.435)

Unmarried placebo10 × Eligible religion 0.756
(0.366)

Young placebo5 × Eligible religion 4.269 1.454
(4.614) (0.886)

Young placebo10 × Eligible religion 1.529 1.377
(0.693) (0.376)

N 20624 12214 673 1000 553 873

Robust standard errors in parentheses. Columns 1 and 2 contain parameters of interest from specification
6, and columns 3-6 contain parameters of interest from specification 7. Controls for columns 1-2 include
dummies for child gender, sex composition of prior siblings, birth order, mother’s age, mother’s age at first
birth, state, caste, a rural/urban dummy, parents’ age gap, and parents’ and education gap. Controls for
columns 3-6 exclude the child-level variables and include sex composition of prior births. ∗ p < 0.1, ∗∗

p < 0.05, ∗∗∗ p < 0.01 denote hazard ratios significantly different from 1.
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Figure D.1: Random treatment groups

(a) Outcome: Mortality
Randomization: Religion

(b) Outcome: Mortality
Randomization: year

(c) Outcome: Mortality
Randomization:
Religion and year

(d) Outcome: First birth
Randomization: Religion

(e) Outcome: First birth
Randomization: Year

(f) Outcome: First birth
Randomization:
Religion and year

(g) Outcome: Third birth
Randomization: Religion

(h) Outcome: Third birth
Randomization: Year

(i) Outcome: Third birth
Randomization:
Religion and year

Random treatment groups are generated for each significant outcome: mortality through the land chan-
nel, first birth through the human capital channel, and third birth through the human capital channel.
Coefficients from hazard models are reported. Placebo coefficients are reported in blue and true coefficients
are in red. 90% confidence intervals correspond to the level of significance found for the true HSAA coeffi-
cients.
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Figure D.2: Hazard model results for 24 placebo state-year combinations

(a) (b)

(c)

Each coefficient represents one of 24 possible combinations of reform year assignments to four non-reform
states. Coefficients from hazard models are reported. 90% confidence intervals correspond to the level of
significance found for the true HSAA coefficients.
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Figure D.3: Event study DID coefficients for non-eligible religions

Coefficients from the interaction terms in equation 8 are shown. Controls include caste, religion, mother’s
age, spousal age gap, and spousal education gap. Cohorts are binned into groups of five years. Standard
errors are clustered at the state × cohort bin level (13 × 8 = 104 clusters).
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E Marriage market outcomes

Table E.1: Effect of HSAA on marriage market outcomes

Land channel Human capital channel
(1) (2) (3) (4)

Age gap Education gap Age gap Education gap

Unmarried -2.112∗∗∗ -1.383∗∗∗

(0.406) (0.295)

Eligible religion 0.0925 0.291∗∗ -0.0365 0.357
(0.165) (0.135) (0.391) (0.292)

Unmarried × Eligible religion -0.0784 0.157
(0.430) (0.323)

Young -0.200 0.136
(0.528) (0.454)

Young × Eligible religion 0.359 -0.145
(0.416) (0.337)

N 10555 11865 4952 5098

Robust standard errors in parentheses. OLS regressions correspond to equation 6 in columns
1 and 2 and to question 7 in columns 3 and 4. Controls include dummies for woman’s age,
state, caste, a rural/urban dummy. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 denote coefficients
significantly different from 0.

Dowry analysis: In the REDS data, dowry information is collected only for the sisters

of each male household head. I use this information to construct a new woman-level dataset,

composed of the non-resident sisters of each male household head. The additional advantage

of this data is that it contains information on all the relevant HSAA criteria for the sisters,

including fathers’ death year.

Since dowry is not a prevalent practice among non-eligible religions, I restrict the data

to eligible religions and estimate the effect of the HSAA in a DID framework using the

woman’s marital status and father’s death. I restrict the data to reform states and estimate

the following OLS model:

Dowryisdj = β0 + β1Unmarriedsj + β2FatherAlives

+ β3Unmarriedsj × FatherAlives + β4Xi + λd + ϵisdj,

62



where Dowryisdj is the net dowry (measured as the difference between gifts given to the

groom’s family by bride’s family at the time of marriage minus the gifts received) for woman

i of state s and district d with marriage year j. Unmarriedsj is a dummy variable equal

to one if the woman was unmarried at the time the reform passed in her state and zero

otherwise, and FatherAlives is a dummy equal to one if the woman’s father was alive at the

time the reform passed in her state and zero otherwise. District dummies are represented by

λd and Xi includes controls for mother’s age and caste. The coefficient of interest is β3 and

gives the impact of HSAA eligibility on dowry. Note that for women whose fathers died after

the amendment passed and were not currently alive when the survey was taken, the actual

inheritance should have been triggered. Thus, the treated group is a mix of both eligible

women who have not yet inherited and eligible women who have.

Table E.2: Effect of HSAA on net dowry (Rs.)

(1)
Net dowry

Unmarried x Father alive 4971.3∗

(2892.5)

Unmarried 2737.2
(1879.9)

Father alive 183.3
(434.7)

N 2308

Robust standard errors in parentheses.
Controls include mother’s age, dummies for
district, and caste. ∗ p < 0.1, ∗∗ p < 0.05,
∗∗∗ p < 0.01 denote coefficients significantly
different from 0.
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F Magnitude of impact calculations

I first calculate the cumulative probabilities of dying before age five for two different

samples of children within reform states: the counterfactual treated group and the control

group.

First, my results indicate that having a mother who is eligible for land significantly

reduces the instantaneous risk of dying at any given point in time by 57% (calculated from a

hazard ratio of .43). I use this result to calculate the counterfactual cumulative probability

of dying before age five for the treated population of children: the probability of dying if the

reforms had not passed. I first calculate the hazard rates at each month of life t from 0 to

60 for the treated children and find, by taking the integral of the hazard function between

0 and 60, that the cumulative probability of dying before age five is about 1.9%. Since the

hazard ratio of .43 gives the multiplicative effect of having an eligible mother, I calculate

the counterfactual hazard rates by dividing each observed hazard for the treated group by

.43. Taking the integral of this new counterfactual hazard function between months 0 and

60 gives me a counterfactual probability of dying before age five of 4.3%.

Second, I take the integral of the hazard function for the control children and find that

their cumulative probability of dying before age 5 is 5%.

I then take the average of the counterfactual treated group probability and the con-

trol group probability, weighted by the number of live births in each group, to obtain a

counterfactual probability of dying before age five for the overall population:

(.043× 15030) + (.05× 13439)

15030 + 13439
= .047

I compare this to the true probability of dying before age which is found, by taking the

integral of the full population hazard function, to be 4.3%. The difference indicates that the

reforms reduced the overall probability of dying before age five in reform states by 4.7% -

4.3% = .4 percentage points.
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I apply this to the mortality rate in reform states, which I calculate as the number of

children who died before age five between the reform year and 2005, the survey collection

year, divided by the number of live births in that period of time, expressed as the number

of deaths per 1000 live births. I find an under-five mortality rate of 59 deaths per 1000 live

births. My calculation suggests that in a counterfactual world with no reforms, this mortality

rate would have been .4 percentage points higher, or 63 deaths per 1000 live births. This

indicates that 4 children were saved per 1000 live births. I apply this to the total number

of live births in each state between the reform year and 2005 to find the total number of

children who were saved by the reforms:

Total live births between the reform year and 2005× .004 = Total children saved

I obtain the values for the total lives births from Johnston (2014). I find that a total of

124,778 children were saved due to the reforms in Andhra Pradesh, 52,542 in Karnataka,

92,119 in Maharashtra, and 74,731 in Tamil Nadu between each state’s respective reform

year and 2005. This amounts to a total of about 344,169 children in reform states who were

saved.
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