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Abstract

Consequences of Economic Development on
Women’s Lives in India

Jagori Saha

Chair of the Supervisory Committee:
Rachel M. Heath

This dissertation is a collection of three essays that explore the effects of India’s development
policies and economic growth on women’s outcomes, ranging from their mortality to quality of
marriage.

The first chapter estimates the effect of access to credit on the probability of marriage of women
and men in rural India. In societies where dowry payments are customary, an increase in access
to credit can potentially increase the probability of marriage of girls either through an increase in
income or consumption smoothing. Using a formal bank branch expansion in rural India and an
instrumental variables approach, I find the following: First, the probability of marriage increases
for girls but does not change for boys in response to an increase in formal banking; Second, the
effect of formal bank branch expansion on the probability of marriage of daughters is concentrated
during the years that households do not experience a positive agricultural income shock; Third,
consistent with this result of a tighter “marriage squeeze", that is, there are more potential brides
in the marriage market than potential grooms, an increase in per capita rural bank branches also
leads to an increase in dowry payments and women’s distance of marriage migration. The marriage
market results are further supported by the following findings: (a) An increase in per capita rural
bank branches increases the probability of school enrollment of young girls but fails to increase
the probability of school enrollment of older girls who are at the highest risk of marriage; (b) An

increase in per capita rural bank branches decreases labor participation of women, and therefore,



fails to increase the value of women’s labor in a household.

The second chapter, which is a joint work with Joshua D. Merfeld, revisits the relationship
between agricultural productivity shocks and excess female mortality in India and focuses on in-
vestigating how this relationship changes when households have access to employment opportu-
nities outside of agriculture. When household’s preference for son coincides with adverse income
shocks, in order to smooth consumption overtime, households tend to disproportionately reduce
care (prenatal or postnatal) for their female children, which leads to excess female child mortality.
Building on previous work (Rose, 1999), we show that agricultural productivity shocks in rural
India, proxied by rainfall, continue to be an important predictor of the sex of an infant: the sex-
ratio of infants is more balanced in good rainfall years than in poor rainfall years. In addition, we
show that the effect of rainfall during the year of birth on height-for-age is stronger for girls than
for boys. We then show that a guaranteed rural workfare program in India, that provides labor
opportunities outside of agriculture, attenuates the relationship between rainfall and both the sex
ratio and height-for-age for girls. We also show that the negative relationship between agricultural
productivity shocks (rainfall) and the number of dowry deaths (Sekhr1 and Storeygard, |2014) also
dissipates after the introduction of the workfare program.

The third chapter, which is a joint work with Rachel M. Heath, evaluates the effect of woman’s
job opportunities on their ability to choose their own spouse and their eventual marriage quality.
We find that an increase in women’s job opportunities during their year of marriage increases their
ability to chose their spouse independently by 28% and also the likelihood that they have had some
interaction with their spouse prior to marriage. Women are more likely to marry men who are more
educated, are closer to their age, and grew up in a different village/town in response to a positive
female labor demand shock. Lastly, we find that current female labor demand shocks are a stronger
determinant of women’s household bargaining power compared to female labor demand shocks at

the time of marriage.
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Chapter 1
BANKING AND MARRIAGE MARKETS

1.1 Introduction

In the past few decades, we have witnessed major efforts towards the provision and evaluation of
access to credit in emerging economies, especially through microfinance (Crepon et al., 2015} |An-
gelucci et al., 2015} Tarozzi et al.; Banerjee et al., 2015). However, very little is known about how
an increase in access to credit can affect women during critical stages of their lives, such as, mar-
riage. Such consequences are particularly relevant for countries where early marriage and financial
transfers at the time of marriage (such as, bride price or dowry) are common practices. Recent
work by (Corno et al.| (2016) shows that marriage timing of girls is used as a tool of consumption
smoothing at the time of adverse income shocks. Specifically, they find that, when households face
a negative agricultural productivity shock, a girl is more likely to marry in Sub-Saharan Africa
where the practice of brideprice is common and less likely to marry in India where the practice
of dowry is common. Therefore, either through consumption smoothing or income effects, an in-
crease in access to credit can potentially increase the risk of marriage of girls in India. From a
policy point of view, it is important to empirically test this hypothesis as early marriage can have
long-run adverse effects on the health, education, and household bargaining power of women and
also the health and education of their children (Field and Ambrus, [2008; Sekhri and Debnath, 2014;
Chari et al., 2016)).

In this paper, I examine the effect of access to rural banking on the marriage timing and other
marriage outcomes of women and men in rural India. Additionally, I shed light on the other
channels, such as, school enrollment and labor demand, that can be affected by access to credit and
can consequently affect marriage timing decisions.

To empirically address the above question, first, I use the rural bank branches data from 1951



to 1999, which is available from India’s central bank. Second, the analysis also requires detailed
information on the birthplace and eventual marriage outcomes of the women and men in the sam-
ple. The Rural Economic and Demographic Survey of 1999 contains retrospective marriage in-
formation of the interviewed households’ children. This enables me to match the financial access
information to the location of birth of these children and evaluate its impact on the decisions made
before and at the time of their marriage. Third, opening bank branches is very costly and therefore,
in the absence of policy interventions, banks are more inclined to open branches in more remu-
nerative and developed locations. However, in case of rural India, most bank branch expansions
were policy driven. In either case, the ordinary least squares estimate of the impact of formal bank
branches on the outcome of interest is likely to be biased due to the endogenous placement of
bank branches. To deal with this selection, following Kochar (2011), I use a rural bank expan-
sion program, the Branch Licensing Policy, to instrument for per capita rural bank branches in a
district. From 1979 to 1993, the Indian central bank implemented the Branch Licensing Policy to
expand the country’s formal banking network into its rural areas. The Branch Licensing Policy
followed district-level rules, such that, during the policy years, only districts that were above a pre-
determined rural population-to-bank ratio received rural bank branches as an increasing function
of their initial rural population-to-bank ratio. I exploit these rules to instrument for per capita rural

banks in a district.

Using the instrumental variables approach, I confirm that an increase in per capita bank rural
bank branches increases the probability that a rural household borrows. Specifically, an additional
rural bank branch for every million persons in a district increases the probability of that a household
borrows by about 3%. Consequently, I find that an additional rural bank branch for every million
persons in a district increases the probability of marriage of a daughter between by about 5.5% but
does not statistically significantly affect the probability of marriage of boys. The marriage timing
results suggest that households are more willing to have their daughters married in response to
an increase in per capita rural bank branches but not their sons. This indicates that an increase
in access to credit tightens the "marriage squeeze", that is, there are more potential brides in the

marriage market than potential grooms.



A possible way for the market to adjust in response to the tighter "marriage squeeze" can
be an increase in groom price (or dowry). As a result, I find that dowry payments increase by
approximately 8% in response to a unit increase in per capita rural bank branches per million
persons in a district. This is consistent with the intuition that sons’ households who are now
less willing to enter a marriage match have to be compensated more for agreeing to it. I further
find that a unit increase in per capita rural bank branches for every million persons in a district
leads to women migrating approximately 11% more distance after marriage. I interpret this as
another result of the tighter "marriage squeeze" caused by the increase in access to finance. As the
pool of potential grooms shrinks, daughters’ households increase their search radius for a groom,
which eventually culminates into a greater distance of marriage migration of women in a patrilocal
society.

Additionally, I explore whether access to credit increases school enrollment and/or labor supply
as either of these changes can potentially delay the marriage of girls. I find that an increase in per
capita rural bank branches increases the probability of school enrollment for young girls for whom
the risk of marriage is very low but fails to increase the school enrollment of girls who are 14 years
or older and for whom the risk of marriage is high. Also, labor supply of women decreases as they
are less likely to work for wages in response to an increase in per capita rural bank branches. These
results suggest that access to credit only has weak effects on schooling for girls and detrimental
effect on labor participation of women and provide further support to the marriage timing result
for girls.

This study primarily contributes to two strands of existing literature. First, this work fits into the
research on how marriage markets work in developing countries (Banerjee et al., 2013; [Sautmann),
2014) and how they are affected by changing economic conditions. Recent studies in Bangladesh
and India show that wealth shocks (Mobarak and Kuhn, [2013|), income shocks (Corno and Voena,
2016; |Corno et al., [2016)), and female labor demand shocks (Mbiti, 2008; [Heath and Mobarak,
2014; Jensen, 2012) can affect the probability of marriage of women. Here, I show that access to
finance is another economic factor that marriage decisions respond to in rural India.

Second, the study is also very closely related to the growing literature on the effects of access



to finance on development outcomes. Since the advent of microcredit in the 1970’s, providing ac-
cess to finance to the poor has become a front-runner as a tool of economic development. Though
initially received with optimism, empirical evidence on the long run impact of access to finance is
mixed (Banerjee et al., 20135)). Recent studies show that access to credit either through formal banks
(Fulford, 2013) or microfinance (Kaboski and Townsend, 2012, 201 1)) can increase consumption in
the short-term but can have detrimental effects on consumption in the long run. This study shows
that even though access to formal banks in rural India has been documented to decrease poverty
(Burgess and Pande, 2005)), and increase consumption (Kochar, 2011} Fulford, 2013 and man-
ufacturing growth (Young, 2017), it has adverse consequences for women’s marriage outcomes.
The observed increase in early marriage of women can eventually lead to negative long-run effects
on their health, status within household and decisions about investment in children. Therefore,
from the standpoint of women’s lives, there are reasons to be wary of access to finance policies,
especially in societies that practice dowry.

The Indian central bank launched its most recent bank branch expansion program, the Branch
Authorization Policy in September, 2005. In more recent years, the Pradhan Mantri Jan Dhan
Yojana was launch in August 2014 to provide every household with a bank account and basic in-
surance cover. The Micro Unit Development and Refinance Agency was launched in April 2015 to
fund and promote microfinance institutions, which will, in turn provide loans to small businesses.
These policies show India’s persistent commitment towards financial inclusion. However, this pa-
per finds that access to finance policies can have adverse effects on women’s welfare by increasing
their risk of early marriage, dowry payments, and marriage migration. Therefore, the results in this
paper indicate that there is a need to accompany these programs with complementary policies that
increase the value of unmarried women (such as, labor policies that promote educational invest-
ment in women and their eventual employment) and can potentially counter the marriage market
effects of access to finance policies.

The rest of this chapter proceeds as follows. Section 1.2 provides a brief historical background
on the expansion of formal bank branches and marriage markets in rural India. Section 1.3 provides

a simple theoretical framework that describes the potential effects of an increase in credit on a



marriage market where dowry is prevalent. Sections 1.4 and 1.5 describe the data and empirical
methodology used in the study, respectively. Section 1.6 gives results. Section 1.7 discusses the

results and concludes.

1.2 Background

In this section, first, I describe the major policies that extended India’s formal banking network into

the rural areas. Second, I briefly discuss some distinct features of the marriage market in India.

1.2.1 Bank Expansion in Rural India

Prior to 1969, the Indian central bank’s role in rural credit was very limited. The All India Rural
Credit Survey Committee of 1954 reported that less than 9% of rural credit was provided by formal
financial institutions, and more than 75% of rural credit was provided by moneylenders, traders,
and rich landlords (Shah et al., 2007). During the 1950’s and 1960’s most of the efforts towards
the provision of rural credit was focused on developing cooperative credit societies. However, elite
and state capture of these institutions constrained their ability to serve the rural borrowers. At this
time, the only significant step towards social banking was the nationalization of the Imperial Bank
of India (now called the State Bank of India) in 1955. Yet, even after the State Bank of India was
directed to open 400 new branches in semi-urban areas and prioritize agricultural credit, only 2.4%
of rural credit was provided by formal institutions by 1971.

Although, India’s villages were home to the agricultural industry, which contributed to 60% of
the Gross Domestic Product at the time, the 1961 Census reports that almost none of the villages
had any formal bank branches. The first major push towards social banking in India commenced
with the nationalization of the 14 largest commercial banks in 1969. This was done with a clear
message of the central bank playing a more active role in aligning the growth of the financial sector
with the overall developmental goals of the country.

In line with these objectives, an entitlement formula was implemented in July 1962. This

required commercial banks in India to follow a 2:1 ratio between their new branches in banked and



unbanked Centersﬂ To intensify the rural bank branch expansion, this ratio was later modified to
1:3 in February 1970, and 1:4 in 1977 (Panagariya, 2006). However, even the entitlement formula
failed to accelerate growth in the rural banking network as needed. Therefore, a new Branch

Licensing Policy was initiated in its place.

Branch Licensing Policy The government of India implemented a major poverty alleviation pro-
gram in 1978, the Integrated Rural Development Program (IRDP). IRDP promoted self-employment
by providing income-generating assets through credit and subsidy. The program provided finan-
cial assistance to below-poverty-line families and was intended to help them rise above the poverty
line. In 1978, the central bank also implemented a flat-rate of interest of 9% per annum for all
priority sector lending (agriculture and allied activities, and small-scale and cottage industries) and
directed that down payments were not mandatory for small rural borrowers.

The government implemented the IRDP in all blocks of the country by October 1980. The
IRDP was India’s primary poverty alleviation program at the time and the government needed
India’s formal banking network to expand into the rural areas to assist in the implementation of the
program.

According to the 1949 Banking Companies Act, banks can only open a new branch in India
after procuring a license from the central bank. Therefore, during this policy, the central bank was
able to restrict the growth of formal banks to only rural areas of financially underdeveloped dis-
tricts. The policy spanned three periods: January 1979 to March 1982, April 1982 to March 1985,
and April 1985 to March 1993. During each period of the Branch Licensing Policy, the central
bank classified each district as deficit or non-deficit based on the district’s initial rural population-
to-bank ratioﬂ The central bank classified the districts that exceeded a rural population-to-bank

ratio of 20,000 as deficit in the first period of the Branch Licensing Policy. The central bank re-

A centre is defined as a revenue unit and is classified by the respective state government, i.e., it can be a village or
city or municipality, or other geographical areas. A banked center is a revenue division with at least one bank branch
and an unbanked center is a revenue division without any bank branches.

2This corresponded to the number of rural bank branches at the end of September 1978, March 1982, and March 1985,
respectively. The district-level rural population data was used from the 1971 Census for the first period of the Branch
Licensing Policy and the 1981 Census for the last two periods



duced this threshold to 17,000 in the following two periods of the policy. During each policy
phase, the central bank granted new branch licenses to only rural areas in deficit districts. Each
deficit district received these new rural bank branch licenses such that they reached the target rural
population-to-bank ratio by the end of the policy phase (20,000 for the first phase, and 17,000 for
the second and third phase). Therefore, the number of new rural bank branches that a deficit district
was assigned was positively related to how far this deficit district was from the policy’s initial rural-
population-to-bank ratio cutoff. During each of the three phases of the Branch Licensing Policy,
the central bank issued a total of 5475, 6121, and 5360 rural bank branch licenses. Together these
new licenses accounted for approximately a 60% increase in the total number of bank branches in

the country.

Even though the IRDP and the Branch Licensing Policy ran together, they had separate imple-
mentation criteria. IRDP expenditures were the same across all blocks in the country. However, the
implementation of the Branch Licensing Policy was based on how far a deficit district’s initial rural
population-to-bank ratio was from the policy cut-off. Therefore, these unique district-level rules
enable me to identify the effect of rural bank branch expansion on the outcomes of interest without
picking up the the effects of other programs, running alongside the Branch Licensing Policy, like

the IRDP.

Eventually, the government ceased the Branch Licensing Policy owing to the bad financial
health of the banks. Since then the central bank redirected its attention to "improving efficiency,
quality of assets and financial strength of banks" and further bank expansion was considered on the

basis of "need, business potential, and financial Viability'ﬂ

3Though the Branch Licensing Policy was concluded, the Service Area Approach (SAA) that was implemented in April
1989 was continued. The SAA’s objective was to reduce spatial gaps in the rural banking network. Specifically, the
SAA required each block, consisting of 15-25 villages, to be assigned a rural bank branch. The SAA was concluded
at the start of the central bank’s most recent branch expansion policy (the Branch Authorization Policy) that was
implemented in September 2005.



1.2.2 Marriage Market in India

Banerjee, Duflo, Ghatak, and Lafortune (2013) show that, even in more recent times and in an
urban setting, less than 25% of the women in their sample worked after marriage. This makes
marriage one of the most important decisions made during the life of a girl in India. However,
potential brides and grooms play very little role in their marriage decisions. Literature documents
that a marriage match in India is like a strategic contract between two households (Rao and Rao,
1982). Rosenzweig and Stark (1989) show that, in rural India, marriage matches are used as social
insurance against income shocks.

India is one of the twelve countries that is part of UNFPA(United Nations Population Fund)
and UNICEF’s (United Nations Children’s Fund) Global Programme to Accelerate Action to End
Child Marriage. According to the Prohibition of Child Marriage Act of 200 the legal age of
marriage in India is 18 years for girls and 21 years for boys. Yet, even today, 48% of girls in rural
areas and 29% of girls in urban areas are married before they are 18 years of age (UNICEF India,
2017). Qualitative evidence suggests that, there are several reasons why parents dislike delaying
a daughter’s marriage like higher dowry, declining number of potential matches, protection from
sexual assault and pregnancy.

A marriage agreement in India is almost always accompanied by a dowry. A dowry is a fi-
nancial transfer from the bride’s household to the groom’s household at the time of marriage.
Traditionally, these marriage payments were only practiced among the upper casteE] households
in North India. However, over time, the tradition has spread to the rest of the country (Caldwell,
Reddy, and Caldwell, 1983). These payments are generally much larger than the average house-
hold income (Anukriti, Kwon, and Prakash, 2016). Despite, state-level bans implemented as early
as 1939 and the national Dowry Prohibition Act in 1961, there has been a surge in dowry pay-
ments and dowry-related deaths over time. In 2012, more than 18,000 dowry death cases were

reported in India (National Crime Record Bureau). Some researchers propose "marriage squeeze",

“4This replaced the earlier legislation, Child Marriage Restraint Act 1929.

SCaste system is a social stratification practiced by Hindus in India, which is inherited at birth. It is a hierarchical
system that was originally based on occupation and lifestyle practices.



that is, fewer potential grooms than potential brides in the marriage market, as the cause of the
rising groom prices (Rao, 1993; Sautmann, 2014). Other competing theories propose "marrying
up", that is, lower caste women marrying upper caste men (Anderson, 2003; Rajaraman, 2006) and
increased ability to replicate customs of the upper caste (Srinivas, 1952) as the causes of dowry
inflation.

Another distinct feature of the marriage market in India is the practice of patrilocal exogamy.
It refers to the custom in which a girl travels, often long distances, from her parent’s house to her
husband’s house after marriage. In the National Sample Survey of 2007-08, 74% of rural women
reported to have migrated for marriage (Fulford, 2015). Rosenzweig and Stark (1989) argue that
these migration patterns of married women can be explained as risk-mitigating strategies adopted
by agricultural households with high income variability. To smooth consumption, they create a
marriage match with a household with low income variability in a distant village. Recent work by
Fulford (2015) emphasizes on a different determinant of the marriage migration and shows that the
marriage migration of women in India is largely associated with the status of women in society.
Societies that place a lower value on their unmarried daughters (for example, the North Indian

states) also exhibit greater distances of marriage migration of women.

1.3 Conceptual Framework

In this section, I develop a simple theoretical model to demonstrate how an increase in the avail-
ability of credit can affect the probability of marriage of daughters and sons in a society where
dowry is customary. I also detail two other channels outside this simplistic framework that can

affect marriage timing decisions in response to a relaxation of the credit constraint.

1.3.1 The Model

I build on a framework developed in Corno and Voena (2016) and Corno, Hilderbrandt and Voena
(2017), where households solve a consumption optimization problem and decide on the marriage

timing of their daughters and sons. I introduce borrowing to the model, which enables households
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to move resources to future periods.

In the model, a household lives for two periods during which they maximize their utility,
(U(c1, c2)), subject to the inter-temporal budget constraint and credit constraint. Every period,
a unit mass of households with a daughter and a unit mass of households with a son are born. The
two periods correspond to the young and old life stages of the daughter or the son. If they are
not married by the first period, then they re-enter the marriage market in the second period. Once
a marriage occurs, there is no more search. Brides and grooms are matched and can only marry
within their own cohort. The instantaneous utility, u(c¢;), is increasing and concave in consumption.
The household chooses consumption, ¢;, in each period. The household also chooses how much to
borrow in the first period, b, which is constrained by a constant, . The household pays an interest
rate, 7, on the borrowings. The household is saving instead of borrowing when b < 0, in which

case they earn an interest on it that is equal to r.

The household chooses the period in which their daughter or son marries. m, is an indicator
that is equal to 1 if a son or daughter marries in period ¢ and zero otherwise and M, is an indicator
that is equal to one if a son or daughter is married by the second period. A daughter’s household
has to pay dowry, d;, for her marriage in period ¢. Similarly, a son’s household receives a dowry, d;,

for his marriage in period ¢. d; is endogenously determined from the marriage market equilibrium.

The household income, v, is subject to idiosyncratic shocks and is an i.i.d. stochastic process.
A household has to invest ¢ in their daughter or daughter-in-law (assuming patrilocal exogamy).
The daughter or daughter-in-law contributes positively to household consumption when 7 < 0. If
married by the second period, then ef > 0and ™ > 0 are a utilities derived by the daughter’s
and son’s households, respectively. ¢/ can be interpreted as the value received by the daughter’s
household from avoiding the stigma of an unmarried daughter and £ can be thought of the value

from an offspring.
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The optimization problem of a household with a daughter can be written as

maximize U(cy,c) = u(cr) + B{E1[u(cy)] + Mo}

c1,c2,m1,m2,b

SUbjCCt to c + m1d1 + (]_ — ml)z = U1 + b (1 1)
02+m2d2+(1—Mg)i—i—(1+7“)b:y2

b <a.

Suppose p/ is the Lagrange multiplier associated with the credit constraint, b < «, then the

first order condition of the above problem with respect to b is

w (yy 4+ b* — mady — (1 —my)i) = B(L + ) Ey[u (2 — mady — (1 — My)i — (1 +7)b%)] 4+ pf
(1.2)
The household prefers to have their daughter married in the first period if the utility derived
from it is greater than the utility derived from waiting. If the credit constraint binds, that is, i/ > 0

and b* = «, then the household prefers to have their daughter married in the first period if

u(yy + o —dy) + BE [u(ys — (1 +7)a)] > u(ys + a — i) + BE [u(ys — dj — (1 +7)a)] + '}
(1.3)

d3 in is the equilibrium dowry payments in the market for older brides and groomg?}
Using this framework, the optimization problem for the son’s household is also derived in the

Appendix.
Proposition 1: If (i) v/(.) > 0 and u”(.) < 0; (ii) b* = «; (iii) d; > zﬂand dy >= 0, then an

exogenous increase in the credit limit, o:

1. Increases the value of having a daughter marry in the first period compared to the second

The marriage market for older brides and grooms is described in the Theoretical Appendix.

"Throughout the model I assume that d; > i as it is common for households to spend more than annual income (and
therefore, child expenses) on daughter’s dowry.
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period, as

Olu(y; + a —dy) —u(yy + a — i) + B[E [u(ys — (1 + r)a)] — Er[u(ys — do — (1 + 7)a)]]]
Oa

> 0,
and therefore, increases the supply of young brides.

2. Decreases the value of having a son marry in the first period compared to the second period,

as

Olu(yy + a+dy — i) — u(y; + ) + B[E1[u(ys — (1 + r)a) — 1] — Eqfu(ys +de — i — (1 + 1)a)]]]
Ja

<0,
and therefore, decreases the demand for young brides.

Corollary 1: If (i) v/(.) > 0, v”(.) < 0, and v”(.) > O} (i) b* = «; (iii) d; > 4, then an

exogenous increase in y:
1. Decreases OV’ /0, where
VI =[u(yr + a —di) —ulyr + o = i) + B[Er[u(ys — (1 +1)a)] = Ei[ulys — ds — (1 +)a)]]].
2. Increases 0V /Ja, where
V™ =lu(yr + a+dy —i) —u(y; + «) + B[Ei[u(ys — (1 + r)a) —i] — Eyu(ys + dy — i — (1 4+ r)a)]]].
Corollary 1 shows that an increase in income during the first period will attenuate the effect of
an increase in the credit limit on a household’s willingness to marry their daughter or son.

In case of households with daughters, there must be some value of o = o/ for which holds

with equality. For any o < o, a household will prefer to marry their daughter in the second period

8Here, I assume prudence in addition to risk aversion. This implies precautionary saving, that is, households save more
in response to an increase in risk.
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than the first period. Given that a unit mass of young daughters are born each period, the supply of
young brides in the marriage market is equal to 1 — o/.

Proposition 2: The quantity supplied of young brides is decreasing in d; and the quantity
demanded of young brides is increasing in d;.
Proof: See Appendix.

Corollary 2: An exogenous increase in the credit limit, «, increases equilibrium dowry pay-
ments for young brides, d;.
Proof: As shown in Proposition 1, an exogenous increase in the credit limit, «, increases the supply
of young brides and decreases the demand for young brides. Therefore, in the market for young
brides, an increase in « shifts the downward sloping supply curve outwards and the upward sloping
demand curve inwards (Proposition 2). As a result, equilibrium dowry payments for young brides

increases in response to an exogenous increase in a.

1.3.2 Alternate Channels

One can think of more channels through which access to credit can change the marriage timing of

girls and boys. Here, I elaborate two such channels that I think are most likely to be present:

Schooling For both girls and boys, credit can increase school enrollment through income and risk
management effects. Berhman and Knowles (1999) show that to the extent to which microfinance
influences the growth in income, it can also positively affect the demand for schooling. Jacoby and
Skoufias (1997) find that, in India, a decline in agricultural income across seasons caused a drop
in school attendance. These findings suggest that through an increase in income and risk-coping
mechanisms, access to finance can increase educational attainment and thereby can potentially

delay marriage, especially for girls.

Labor Participation An increase in credit opportunities may also lead to additional productive
activities. This can increase a household’s demand for labor either directly for these additional

activities or indirectly for childcare or livestock duties (Jensen and Nielsen, 1997). In either case,
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this increases the value of an unmarried daughter in the household and can lead to the postponement
of her marriage. Given the tradition of patrilocal exogamy, for boys, this is likely to increase their

probability of marriage to bring in more labor into the household.
1.4 Data and Variable Construction

In this section, I describe the sources and suitability of the data that I use to test the effect of access
to rural bank branches on marriage markets in India. I also detail the construction of the variables

used in the study.

1.4.1 Bank Data

In this paper, I estimate the effect of rural bank branch expansion on marriage outcomes. For this
purpose, I use per capita rural bank branches per million persons at the district—leve]ﬂ from 1951 to
1999 as the measure of rural bank branch network. The bank data is sourced from India’s central
bank (Reserve Bank of India’s Directory of Commercial Banks). It records the state, district,

revenue diVisio and date of open of all operatin bank branches in India.

1.4.2 Household Data

The household data on the outcomes of interest are from the Additional Rural Incomes Sur-
vey/Rural Economic and Demographic Surveys (ARIS/REDS). The ARIS/REDS is a nationally
representative panel survey of rural India. It consists of detailed economic and demographic infor-

mation at the household and village levels. The National Council of Applied Economic Research

9This was computed for each of 96 districts in the ARIS/REDS survey according to 1981 Census district boundaries.
Also, using the 1981 Census Final Population Totals, I classified each revenue division within these districts as rural
if the revenue division has a population of less than 10,000 persons (as per the available literature on the Branch
Licensing Policy).

0Revenue divisions, also previously referred to as a centers, are classified by the respective state governments. They
can be a village or city or municipality, or other geographical areas.

T downloaded the data used in this paper on June 26, 2016. The central bank updates this list every month to include
only currently operating branches. Therefore, the data for bank branches that were originally opened before June
2016 and were either closed or merged with other branches are either unavailable (for the closed branches) or only
the merger dates (for the merged branches) are available.
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collected the first wave of ARIS/REDS in 1969. In this study, I use the 1982 and 1999 waves of
the ARIS/REDS.

Marriage Timing

To explore the effects of per capita rural bank branches on marriage timing, I use the 1999 ARIS/REDS
wave which covers 7,474 rural households across 100 districts and 17 state§™2} The 1999 ARIS/REDS
data is uniquely suited for this study as it records retrospective marriage data on all sons and daugh-
ters of the surveyed households. This is particularly important in the case of married women be-
cause of the tradition of patrilocal exogamy in India. For example, in the ARIS/REDS data, over
85% of married daughters were reported to have moved outside of their natal village. However,
most household surveys, only record a married woman’s current area of residence and not her loca-
tion of birth. Over 97% of all household heads in the ARIS/REDS data report that they were born
in the village of their current residence. The low level of migration of household heads enables me
to match the rural bank data to their daughters’ natal district during the time that they were in the
marriage market.

To examine the effect of an increase in rural access to credit on the timing of marriage of
women and men, I use a discrete-time hazard model of marriage. I create a retrospective panel
for each daughter and son in a household from 1951 to 1999. A daughter enters the panel at the
age of 12 and exits the panel either at marriage or at the age of 24, whichever occurs first. The
outcome variable of interest is an indicator that is equal to zero during the years that the daughter is
unmarried and is equal to one during the year she gets married. I examine the risk of marriage for
daughters between 12 and 24 years of age because the age of marriage for 90 percent of married
daughters in the sample is between these ages. A similar retrospective panel is created for sons
between 14 and 30 years 01

Dowry is one of the primary channels through which access to finance can affect marriage

12In this paper, I can only include 96 of these districts in the analysis as there is no 1981 Census data for Assam due to
the separatist movements at the time. Therefore, the 4 ARIS/REDS districts in Assam are dropped.

31n the 1999 REDS data, age of marriage of 90 percent of the married sons is between the ages of 14 and 30.
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outcomes. Previous literature largely documents that the practice of dowry originated and is still
deep-rooted in Hinduism (Goody and Tambiah, 1973, Borooah and Iyer, 2004; Bloch, Rao, and
Desai, 2004; Srinivasan, 2005; Chowdhury, 2010). It is said that kanyadana, the act of giving
your daughter along with financial or other transfers, is one of the paths to attain enlightenment
in Hinduism. In contrast, it has been documented that the practice of dowry is less prevalent and
less approved of in Muslim households in India (Srinivasan and Lee, 2004). Several recent studies
have used this cultural heterogeneity to show, for example, that adverse income shocks delay the
marriage of daughters more among Hindu households (Corno, Hilderbrandt, and Voena, 2017) and
also leads to a lower increase in dowry-related deaths in districts with higher proportion of Muslim
population (Sekhri and Storeygard, 2014). For these reasons and the importance of dowry as a
channel of change in this study, I restrict all analysis to only Hindu households who constitute 89

percent of the surveyed households in the 1999 ARIS/REDS.

Other Marriage Outcomes

I also employ the 1999 ARIS/REDS to explore the change in the characteristics of marriage
matches formed when the brides’ households experience an increase in access to rural bank branches.
For this purpose, I use the dowry pai(fz], distance of marriage migration data, spouse’s years of
schooling, and spouse’s household landholding from all marriages of household heads’ daughters
between 1951 and 1999. To understand what happens to the quality of matches as grooms’ house-
holds experience an increase in access to rural bank branches, I use the dowry received, spouse’s
distance of marriage migration, and spouse’s years of schooling of male household heads. I also

use the sample of male household heads to test the effect of an increase in per capita bank branches

on spousal age gap "}

14 All dowry variables are converted to 1999 Rupees value using the Consumer Price Index.

15This information is unavailable for the sample of daughters and sons in the 1999 ARIS/REDS.
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Borrowing

A unique feature of the ARIS/REDS data is that, starting from the 1982 wave, it records infor-
mation on household borrowing during the year of the survey. The 1982 ARIS/REDS interviewed
4,979 household As I described previously, the Branch Licensing Policy was in its second phase
since April 1982. Therefore, I use the cross-sectional data from the 1982 wave of the ARIS/REDS
to test the effect of an increase in per capita rural bank branches on the probability that a rural
household borrows. For this purpose, I use an indicator variable that is equal to one if a household

took out a loan in 1982 and equal to zero otherwise as the dependent variable.

School Enrollment

I also explore if schooling is a channel through which marriage timing is affected. The 1999
ARIS/REDS records years of schooling of all daughters and sons in the interviewed households.
Using this, I create two retrospective panels from 1951 to 1999 for daughters and sons, respectively.
A child enters the panel at the age of 5 and exits the panel either at dropout or at the age of
18[21 whichever occurs first. I investigate the effect of per capita rural bank branches on school
enrollment using a binary variable that is equal to one during the years that the child is enrolled in

school and is equal to zero during the year the child drops out.

Labor Supply

I also use the 1982 ARIS/REDS to study labor supply changes of women and men in response to
an increase in per capita rural bank branches. For, this purpose, I create an indicator variable Work
that is equal to one if a household member is self-employed or working for salary/wage and zero
otherwise. Also, I use the reported activity status for each member of the interviewed households

and code it into five indicator variables to capture different types of work status: (i) Self-employed

16The 4,979 households who were interviewed in 1982 are re-interviewed in 1999. Moreover, household divisions and
an addition of a new random sample leads to a final sample of 7,474 households in the 1999 ARIS/REDS survey.

17Children typically enroll in school when they are 5 years of age and graduate from high school when they are 18
years of age.
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(Farm); (ii) Self-employed (Non-farm); (iii) Salaried Work; (iv) Wage Work and; (v) Domestic
Work.

1.4.3 Other Data Sources

Census

I use the 1971 and 1981 Comparative Primary Census Abstract to impute district-year level data
on rural population, population density, percentage of scheduled caste, percentage of scheduled
tribe, percentage of literates, percentage of cultivators and agricultural laborers, and percentage of
other workers. These variables control for time-varying district characteristics in the specifications

described below.

Rainfall

Lastly, I use district-level deviation of annual rainfall from the mean of annual rainfall (using 15
year lags), scaled by the standard deviation, to measure rainfall shocks. I use these z-scores as an
additional district-level covariate in the specifications below and also to investigate heterogeneous
effects of per capita rural bank branches on marriage timing by rainfall shocks. The precipitation
data is from the University of Delaware. It is a monthly series of 0.5 degree by 0.5 degree grids
with global coverage. I create a district-level series by matching the center coordinates of each

district to the closest grid available in this data (within the national boundaries of India).

1.5 Empirical Strategy

This section describes the empirical specification that I use to examine the effect of an increase in
per capita rural bank branches on marriage timing, other marriage marriage characteristics, school

enrollment, borrowing and labor supply.
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1.5.1 Main Specification

A simple ordinary least squares (OLS) specification to estimate the effect of per capita rural bank
branches on the outcomes of interest is as follows:

Outcome;pgy =0 PerCapitaRural Banksg + Age; + DistrictCharacteristicsg
(1.4)

+ Householdy, + Year, + Districty x (t — 1951) + wipa

In Outcome;pa, 18 the dependent variable of interest of daughter/son 7 in house-
hold h, districtd d and year ﬂ PerCapitaRural Banksg is the number of rural banks in district
d at the end of year ¢ per million persons and measures rural financial access. Age; is a vector
of age dummies. DistrictC'haracteristicsy includes time varying district characteristics such as
rural population, z-score of rainfall, percentage of literates, percentage of scheduled caste, per-
centage of scheduled tribe, population density, percentage of cultivators and agricultural laborers,
and percentage of other workers. Household; captures household fixed effects to control for
unobserved time-invariant characteristics of a household. Year; are year dummies that capture
aggregate shocks. Districty are district dummies and Districty x (t — 1951) are district-specific
linear time trends that capture the differential growth rates in districts. ;g4 1S an idiosyncratic
error term.

In the above specification, f is identified within a household, however, for studying the mar-
riage outcomes of the sample of male households heads, I am unable to take household fixed
effects. Therefore, instead, I include district fixed effects and controls for the characteristics of

their parents, as follows:

Outcome;ngy =0 PerCapita Rural Banksg + Agey
+ ParentCharacteristics;, + DistrictCharacteristicsg (1.5)

+ Districty + Districty X (t — 1951) 4 pinas

184 refers to the year of marriage for marriage outcomes, such as, dowry paid, distance of marriage migration, spouse’s
years of schooling, and spouse’s household landholdings for the sample of married daughters.



20

In ParentCharateristics; includes land owned by male head of households’ par-

ents and its square, and an indicator for whether household belongs to a high-caste.

In the above OLS models, ¢ is the primary coefficient of interest and measures the effect of an
increase in per capita rural banks on the outcome of interest. However, changes in the rural banking
network are unlikely to be exogenous. Therefore, the estimate of # is likely to be biased. In the
absence of government intervention, banks are more likely to open branches in more developed
districts. Conversely, government intervention may allow banks to open branches only in less
developed districts. If the the outcome variable of interest takes larger values in more developed
districts then: (a) 6 will be overestimated, in the absence of policy intervention. (b) 6§ will be
underestimated, in the presence of policy intervention. The opposite is true for an outcome variable

that takes smaller values in more developed districts.

To overcome the limitations of the OLS model, I draw on the instrumental variables approach
used by Kochar (2012) and exploit the district-level rules implemented during the Branch Licensing
Policy. During the policy, if targeted rural branch expansion was successful, we will observe higher
per capita rural bank branches in deficit districts with higher initial rural population-to-bank ratio
compared to deficit districts just above the cutoff value of the initial rural population-to-bank ratio.
I test the effectiveness of the Branch Licensing Policy in increasing rural access to formal banking

as follows:

3
PerCapitaRural Banksg = Z ay[PhaseN; x [(DeficitNg > 0) x De ficit N
N=1

3
+ Y " ¢n[PhaseN, = I(DeficitNy > 0)]

N=1
3 3 (1.6)
+ Y w[PhaseN, = DeficitNy + Y _ nPhaseN,
N=1 N=1

+ DistrictCharacteristicsy + Districty

+ Year; + Districty x (t — 1951) + ey
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In N denotes the three Branch Licensing Policy periodﬂ PhaseNy is an indicator
variable that is equal to one during the years of policy period N and zero otherwise. De f icitNﬂ
is the difference between district d’s initial rural population-per-bank ratio and the cut-off during
policy period N. A higher De ficit N; indicates a higher initial rural population-to-bank ratio for
district d. I(Deficit Ny > 0) is an indicator variable that is equal to one if district d has an initial

rural population-per-bank ratio above the cut-off and qualifies as a deficit district.

ay is the coefficient of interest in It estimates how per capita rural bank branches
in a deficit district changes during period NV if, at the start of period /N, a rural bank branch in that
deficit district served 1,000 more rural residents compared to deficit districts just above the cutoff.
A successful Branch Licensing Policy means that, during each of the policy periods, deficit districts
with an initial rural population-to-bank ratio farther away from the policy cutoff received more rural

bank branches, and therefore, implies positive oy for all three policy periods.

The estimation result of using bank data from 1951 to 1999 is reported in Table
1.1. Consistent with the aims of the Branch Licensing Policy, coefficient estimates of oy are
positive and statistically significant. Table 1.1 shows that a 1000 unit increase in the initial rural
population-to-bank ratio increases the number of rural bank branches per million persons in a
deficit district by approximately 2 branches during each of of the three policy phases. This confirms
that deficit districts did receive more rural bank branches during the policy as a positive function of
the their initial rural population-to-bank ratio. A F'-test on these three-way interactions rejects that
they are jointly insignificant. Therefore, based on I use the three-way interactions

between the policy phase indicators, the deficit district indicators and the degree of the deficits to

instrument for the per capita rural bank branches in[Equation 1.4{and [Equation 1.5| This two-stage

least squares (2SLS) instrumental variables approach is my main empirical strategy to estimate the

effect of an increase in rural banking network on marriage markets.

19 Phasel, Phase2 and Phase3 correspond to 1979 to 1981, 1982 to 1984 and 1985 to 1992, respectively.

20In the analysis, it is scaled down by a 1,000 persons.
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1.5.2 Cross-sectional Specification

The main specification implicitly assumes that an increase in the rural banking network leads to
an increases in the use of credit by rural households. Using the the nationally representative 1982
cross-sectional data on household borrowing and the following estimation model, I explore if an

increase in per capita rural bank branches increases rural household borrowing:

Borrowyy, =0PerCapitaRural Banksys + HouseholdCharacteristicsy,
(1.7)

+ DistrictCharacteristicsg + States + Thas

The dependent variable, Borrowys, is an indicator variable that is equal to one if a household A in
districtd d and state s took out a loan in 1982 and equal to zero otherwise. PerCapita Rural Banksg
is the number of rural banks in district d in 1982 per million persons. HouseholdC haracteristicsy,
is a vector of household characteristics that includes dummies for age of household head, farmland
owned by household and its square, dummies for household size, dummies for educational attain-

ment of household head, an indicator for the household’s caste. Stateg captures state fixed effects.

In equation [Equation 1.7} 6 is the primary coefficient of interest. However, as described pre-
viously, the OLS estimate of @ is likely to be biased. To address this, I use a modification of

to instrument PerCapita Rural Banksgs in 1982, as follows:

PerCapitaRural Banksgs =k1[I(Deficit2q > 0) x Deficit2,] + kol (Deficit2; > 0)

+ k3Deficit2, + DistrictCharacteristicsq + States + Xas
(1.8)

I also use the estimation strategy described in|[Equation 1.7|and [Equation 1.8|to study the effect

of an increase in per capita rural bank branches on the labor supply variables in 1982.
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1.6 Results

1.6.1 First Stage

Based on Panels A and B in Table 1.2 report the 2SLS first-stage results of the
marriage timing and school enrollment regressions, respectively. The instruments exploit the fact
that, during each phase of the Branch Licensing Policy, qualifying deficit districts received more
rural bank branches as an increasing function of their deficit. Consistent with the policy compliance
result in Table 1.1, in both Panels A and B of Table 1.2, the coefficients on all three instruments are
positive and confirm that, during each phase of the Branch Licensing Policy, more bank branches
were opened in deficit districts with higher initial rural population-to-bank ratios. Also, the first-
stage ['-statistics are large enough to alleviate concerns about weak instruments.

Based on Panels A, B, and C in Table 1.3 show the 2SLS first-stage results of
the household borrowing and labor supply regressions. These first-stage results show that deficit
districts that were farther away from the Branch Licensing Policy’s initial rural population-to-
bank ratio cutoff in 1982 received statistically significantly more rural bank branches per capita
compared to the deficit districts that were just above the cutoff. Specifically, the coefficient on
the instrument shows that, within a state, deficit districts that were serving on average 1000 more
persons per rural bank branch at the end of March 1982, compared to the deficit districts just above
the 1982 initial rural population-to-bank ratio cutoff, received approximately 5 new rural bank

branches per million persons in the district.

1.6.2 Marriage Timing

Column (1) in Table 1.4 reports the OLS estimate of the effect of an increase in per capita rural bank
branches on the probability of marriage of daughters in rural India. I find that the OLS estimate of
the effect of per capita rural bank branches on daughters’ probability of marriage is small, positive
and statistically indistinguishable from zero.

Column (2) in Table 1.4 shows the reduced form results of the discrete hazard model of mar-

riage for the sample of daughters. The estimates show that the first phase of the policy intervention
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had no statistically significant effect on the probability of marriage of daughters. However, during
the second and third phase of the Branch Licensing Policy, the policy intervention had a positive
effect on the probability of marriage of daughters. Specifically, compared to the daughters in deficit
districts that lie just above the policy cutoff, the probability of marriage of daughters increased by
0.0109 percentage points during the second phase of the policy and by 0.0067 percentage points
during the third phase of the policy in deficit districts that served on average 1000 more persons
per rural bank branch at the start of the policy phase. Since, there is a large overlap in the districts
that qualified as deficit during each of the policy periods, the reduced form evidence suggests that,

over time, the Branch Licensing Policy increased the risk of early marriage of girls.

Consistent with the prediction in Proposition 1 and the reduced form results, the 2SLS estimate
in Column (3) of Table 1.4 shows that an additional rural bank branch for every million persons in
a district increases the probability of marriage of daughters in that district by approximately 0.0049
percentage points. Given that the mean of the dependent variable is 0.09, this effect corresponds to

an increase of approximately 5.5% in the hazard of daughters getting married during a given year.

Column (4) in Table 1.4 shows that the OLS estimate of the effect of per capita rural bank
branches on the probability of marriage of sons is small, negative, and statistically insignificant.
Column (5) in Table 1.4 shows the reduced form results of the discrete hazard model of marriage
for the sample of sons. The estimates show that the first and second phase of the policy intervention
have no statistically significant effect on the probability of marriage of sons. This is similar to the
result for daughters and may suggest a delayed response of the marriage market to an increase in
access to formal banking. The coefficient on the instrument for the third phase of the policy is
negative and statistically significantly different from zero. Specifically, compared to the sons in
deficit districts that lie just above the policy cutoff, the probability of marriage of sons decreased
by 0.0060 percentage points during the last phase of the policy in deficit districts that served on
average 1000 more persons per rural bank branch at the start of the policy phase. Consistent with
the prediction of the theoretical model, the 2SLS estimate in Column (6) of Table 1.4 is negative,

however, it is statistically indistinguishable from zero.
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By Agricultural Productivity Shocks Households often use the marriage timing of their daughters
as an instrument of consumption smoothing. Corollary 1, shows that, the effect of banking on the
marriage timing of girls should be concentrated during the years that households do not experience
a positive agricultural productivity shock. Rural household incomes are primarily governed by
agricultural production, which is heavily dependent on good rainfall. Therefore, I use deviation of
annual rainfall from the long-run average, scaled by the long-run standard deviation as a measure
of agricultural productivity shock. To test the difference in the effect of per capita banks on the
probability of marriage by income shocks, I interact per capita rural bank branches with the z-score

of rainfall.

Column (2) in Table 1.5 shows that, consistent with the prediction in Corollary 1, the coefficient
on the interaction is negative and statistically significant. This indicates that the positive effect of
access to credit on the probability of marriage of daughters is concentrated during the years of
adverse income shocks. Also consistent with Corollary 1, Column (4) in Table 1.5 shows that the
coefficient on the interaction is positive for the sample of boys. However, the coefficient is not

statistically significant.

1.6.3  Other Marriage Outcomes

It is likely that the change in the marriage probabilities of women in response to an increase in the

formal banking network can lead to changes in the characteristics of marriage matches formed. 1

investigate this using [Equation 1.4{and[Equation 1.5|for the sample of daughters and male heads of

households, respectively. However, the following coefficient estimates cannot be treated as causal
because the characteristics of individuals who marry in response to an increase in per capita rural
bank branches may be different from those who do not. Therefore, the estimates are a combination
of the differential characteristics of those who choose to marry (the selection bias) and the different
kind of marriage matches formed (the coefficient of interest) in response to an increase in access

to finance.
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Dowry The theoretical model shows that when the credit constraint is relaxed, a household’s
willingness to have a daughter married increases and the willingness to have a son married de-
creases. As a result, the equilibrium groom price (or dowry) increases to compensate the less
willing groom’s household to agree to a marriage. To test this, I estimate the OLS and 2SLS mod-
els with the amount of dowry paid for a daughter’s marriage and the amount of dowry received for
a male head of household’s marriage as the dependent variables.

Columns (1) and (2) in Panel A of Table 1.6 report the OLS and 2SLS estimates of this regres-
sion for the sample of daughters. Consistent with the theoretical model, I find that an additional
rural bank branch per million persons in a daughter’s natal district increases dowries paid for the
daughter by approximately Rs. 2200. Evaluated at the sample average, this effect translates into
an 8% increase in dowries paid.

I repeat the analysis using dowries received by male heads of households. Columns (1) and (2)
in Panel B of Table 1.6 report the OLS and 2SLS estimates of this regression. The 2SLS estimate
shows that an additional rural bank branch per million persons in the groom’s district increases
dowries received by approximately Rs.1300. Evaluated at the sample average, this translates into

a 5% increase in the amount of dowries received.

Marriage Migration Patrilocal exogamy is almost universal in India. It is common for women
to leave their natal household after marriage and reside in the groom’s household. Therefore,
one consequence of the marriage timing results can be that girls from more financially developed
districts marry grooms in less financially developed districts. I do not observe the district that the
daughters marry into but I do observe the distance that they migrate after marriage. Therefore, |
test the effect of per capita rural bank branches on the distance of migration of married daughters.

Columns (3) and (4) in Panel A of Table 1.6 display the OLS and 2SLS regression results for
the sample of daughters. Using the 2SLS specification, I find that an additional rural bank branch
for every million persons increases a daughter’s marriage migration distance by approximately
3 kilometers. Evaluated at the sample average, this translates into an 11 percentage increase in

women’s distance of marriage migration.
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I repeat the analysis using the distance migrated by male head of households’ spouses to explore
the search efforts of grooms’ households. Columns (3) and (4) in Panel B of Table 1.6 report the
OLS and 2SLS estimates for this sample. The 2SLS estimate is relatively small, negative and
statistically insignificant. Therefore, I do not find any changes in the search efforts of grooms’

households in response to an increase in formal banking.

Characteristics of Spouse Columns (5) to (8) in Panel A and Columns (5) to (10) in Panel B
of Table 1.6 report the estimates for the effect of per capita rural bank branches during the year
of marriage on spouse characteristics, such as, spouse’s years of schooling, spouse’s household
landownership, and whether spouse was a relative before marriage. I do not find any statisti-
cally significant changes in these characteristics in response to an increase in per capita rural bank

branches.

Spousal Age Gap The marriage timing results results show that the expansion of rural banks leads
to an increase in the number of potential brides in the marriage market. A possible way for the
marriage market to adjust in the aftermath of this change is for younger girls to marry older boys,
thereby increasing spousal age gap. I test this by looking at the effect of an increase in per capita
rural banks on the age difference between male household heads and their spouses.

Columns (11) and (12) in Panel B of Table 1.6 report the OLS and 2SLS estimates of the effect
of an increase in per capita rural banks on the age difference between male household heads and

their spouses. However, I do not find any effect of per capita rural bank branches on this spousal

age gap.

1.6.4 Household Borrowing

Column (1) in Table 1.7 shows that the OLS estimate of per capita rural bank branches on the prob-
ability that a household borrows in 1982 is negative, small and statistically insignificant. Column
(2) in Table 1.7 reports the reduced form result from the regression of the indicator for loan uptake

on the instrument (the interaction between whether a district qualified as deficit in 1982 and the



28

degree of the deficit). Here, the coefficient on the instrument shows that, within the same state, for
every additional 1,000 persons served by a rural bank branch in a deficit district at the end of March
1982, the probability that a rural household in this deficit district borrows during 1982 increases
by approximately 0.0198 percentage points, compared to the households in deficit districts that lie
just above the policy cutoff.

Column (3) in Table 1.7 shows that the the 2SLS estimate of the effect of per capita rural bank
branches on the probability of borrowing is positive and statistically significant. Specifically, the
2SLS estimate shows that an additional rural bank branch for every million persons in a district
increases the probability that a rural household in that district borrows during 1982 by 0.0038
percentage points. Evaluated at the sample average, the effect translates into approximately 3%
increase in the probability that a rural household borrows. A policy intervention interpretation can
explain the difference between the OLS and 2SLS estimates. During 1982, financially underdevel-
oped districts were targeted to receive more rural bank branches. These are also the districts that
have a lower incidence of household borrowing. Thus, the OLS estimate of the effect of per capita

rural bank branches on the probability of rural household borrowing is underestimated.

By Landownership It is possible that despite the increase in the banking network there exists
unequal access to or use of credit by economic status (Kochar, 2012). This can be because of
various reasons, such as, the more well off can take more advantage of the newly available banking
network, or have more productive use for these loans, or have a higher availability of collateral.
Therefore, I investigate if the effect of per capita rural bank branches on the probability of rural
household borrowing varies by landownership. To test this, I re-estimate the OLS and 2SLS models
by including interactions between per capita rural bank branches and indicators for the last four
quintiles of owned farmland.

The OLS (Column (1)) and 2SLS (Column (2)) results of this model are reported in Table 1.8.
The 2SLS estimates of the effect of per capita rural bank branches on the probability of borrowing
for the five quintiles of landowners is graphed in Figure 1.1. Specifically, I find that an additional

rural bank branch per million persons increases the probability that a household borrows during
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1982 by 0.0075, 0.0042, and 0.036 percentage points for the first, second, and fifth quintile of
landowners, respectively. However, the estimates for the third and fourth quintile of landowners
is statistically indistinguishable from zero. Also, the top quintile of landowners are significantly
more likely to obtain a loan in response to an increase in the formal bank network compared to the

bottom quintile of landowners.

1.6.5 School Enrollment

As described in the Conceptual Framework, an increase in access to credit can potentially increase
schooling which in-turn can delay marriage, especially for girls. Therefore, in this section, I ex-
plore if the schooling channel is at work.

Column (1) in Table 1.9 shows the OLS result of the discrete hazard model of school enrollment
for the sample of daughters. The OLS coefficient is small, positive, and statistically insignificant.
The reduced form result in Column (2) of Table 1.9 shows that, during the first phase of the policy
intervention, a girl in a deficit district farther away from the policy’s rural population-to-bank ratio
cutoff was less likely to be enrolled in school compared to a girl in a deficit district just above the
cutoff. However, during the second and third phase of the Branch Licensing Policy, deficit districts
that were farther away from the initial rural population-to-bank ratio policy cutoff display a positive
and statistically significant effect of the policy intervention on the probability of school enrollment
of girls. Specifically, for every additional 1,000 persons that a rural bank branch in a deficit district
served at the start of the policy phase, the probability of school enrollment of daughters in the deficit
district increases by approximately 0.023 percentage points during the second phase of the policy
and by 0.0070 percentage points during the third phase of the policy, compared to the daughters
in deficit districts just above the policy cutoff. This is consistent with delayed results found in the
reduced form specification of the marriage timing models. Column (3) in Table 1.9 shows that,
consistent with the reduced form results, the 2SLS estimate of per capita rural bank branches on
the probability of school enrollment of girls is positive and larger compared to the OLS estimate,
however, it is statistically insignificant.

Column (4) in Table 1.9 shows that the OLS estimate of per capita rural bank branches on the
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probability of school enrollment of sons is positive, small, and statistically insignificant. Column
(5) in Table 1.9 shows the reduced form results of the discrete hazard model of school enrollment
for the sample of sons. Column (5) shows that, contrary to the results for girls, during the first
phase of the policy intervention, a son in a deficit district farther away from the rural population-
to-bank ratio cutoff was more likely to be enrolled in school compared to a boy in a deficit district
just above the cutoff. However, this effect does not continue into the later policy periods, which
may indicate that access to finance led to an initial increase in school enrollment of boys but this
did not hold over time. Column (6) in Table 1.9 shows that the 2SLS estimate is positive but much
smaller than the 2SLS estimate for girls and statistically insignificant.

In both samples of daughters and sons, the 2SLS estimates are much larger than the OLS
estimates. Like the household borrowing results, this is consistent with the argument that the OLS
estimates are underestimated because school enrollment in financially underdeveloped districts is
lower and bank expansion during the sample period majorly occurred due to policy intervention in

these underdeveloped locations.

By Age The effect of access to credit on school enrollment of children may vary by the age of
a child. This is is most likely because, as a child grows older, there are more competing uses of
her/his time. For example, an older child is more useful in helping with farm work than a younger
child or it is a greater taboo to have an older unmarried daughter than a younger unmarried daugh-
ter. Therefore, I investigate if the effect of per capita rural bank branches on the probability of
school enrollment varies by age by re-estimating the OLS and 2SLS model by including interac-
tions of per capita rural bank branches with age and age squared.

The results of this specification are reported in Table 1.10. The 2SLS estimates of the effect
of per capita bank branches on the probability of school enrollment by age are graphed in Figure
1.2(a) for the sample of daughters and in Figure 1.2(b) for the sample of sons. Specifically, I find
that an increase in per capita rural bank branches only increases school enrollment of daughters
between 6 and 13 years of age and the effect starts to decline from age 10 and becomes insignificant

from age 14 onwards. For the sample of sons, I only find a small increase in school enrollment
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at the youngest school enrollment age of 5 in response to an increase in per capita rural bank

branches.

1.6.6  Labor Supply

I have briefly described that an increase in access to credit can increase productive opportunities of
a household. These additional activities can also potentially increase a household’s labor demand
either directly for these new activities or indirectly through reallocation of time among household
members. If access to credit especially increases the value of female labor, then it could be a
channel through which the marriage of daughters is delayed but boys might prefer to marry earlier.
Therefore, in this section, I explore if an increase in access to credit through formal institutions
increases labor participation of women and men.

Table 1.11 shows the effect of per capita rural bank branch expansion on the probability that a
household member of works in1982. Column (2) in Panel A of Table 1.11 shows that the proba-
bility that a woman works decreases in response to an increase in per capita rural bank branches.
Further analysis shows that this decline in women’s probability of work in response to the increase
in per capita rural bank branches primarily stems from a decline in women’s wage employment
(Column (10) Panel A of Table 1.11).

Column (2) in Panel B of Table 1.11 shows that, in contrast to the result for women, there is no
statistically significant change in the probability of work for men in response to an increase in per
capita rural bank branches. However, interestingly, in response to an increase in per capita rural
bank branches, there is almost a one-to-one shift from self-employment in non-farm activities to
self-employment in farm activities for men. Specifically, I find that an additional rural bank branch
per million persons increases the probability that men are self-employed in farm work by 0.0034
percentage points and decreases the probability that men are self-employed in non-farm work by
0.0038 percentage points. This result can be either because agriculture is the more remunerative
enterprise with credit assistance compared to other enterprises or because agriculture was a priority
lending sector during this year and access to credit was largely restricted to this sector. I also find

that the probability that men work in salaried jobs decreases in response to an increase in per capita
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rural bank branches.

By Landownership Since, self-employment in farm-work heavily depends on landownership and
I find that the effect of per capita rural bank branches on the probability of borrowing varies by
landownership. I test if the change in the probability of being self-employed in farm work in
response to an increase in access to credit also varies by the ownership of farmland. To test this,
I re-estimate the OLS and 2SLS model by including interactions between per capita rural bank
branches and indicators for the last four quintiles of owned farmland.

The OLS (Columns (1) and (3)) and 2SLS (Columns (2) and (4)) results of this model are
reported in Table 1.12. The 2SLS estimates of the effect of per capita rural bank branches on the
probability of being self-employed in farm work for the five quintiles of landownership is graphed
in Figure 1.3(a) for women and Figure 1.3(b) for men. I find that Figure 1.3(b) exhibits a similar
u-shape as Figure 1.1. This suggests that the economic strata that borrow more in response to an
increase in access to credit are also those who are more likely to engage in agricultural work. This
can be either because most of the loans issued during this time were for the purpose of agriculture
or because access to credit made agriculture a more remunerative source of income compared to

other alternatives. However, I do not find similar effects for the sample of women.

1.7 Discussion and Conclusion

This paper evaluates the impact of access to formal banking in rural India on the risk of marriage
of girls and boys. For the analysis, I match the bank branches data from the Indian central bank
to the retrospective marriage information of daughters and sons of interviewed households in the
1999 ARIS/REDS. The empirical strategy uses district-level rules that governed rural bank branch
expansion from late 1970’s to early 1990’s to instrument per capita rural bank branches in a district.

The results show that an increase in per capita rural bank branches increases the probability of
marriage of girls. This result is consistent with the theory that, for a credit constrained household,
an increase in the credit limit increases the utility of having a daughter marry earlier than later

when dowry payments are customary. Unfortunately, this increase in the early marriage of girls
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can have long-run effects on the welfare of these women and their children (Field and Ambrus,
2008 ; Sekhri and Debnath, 2014; Chari, Heath, Maertens and Fatima, 2017).

In their recent work, Corno, Hildebrandt and Voena (2017) find that a negative income shock
decreases the probability of marriage of girls in India. They argue that this is because a family is
less likely to be able to procure the dowry required for a daughter’s wedding during adverse times.
Therefore, it is possible that the observed increase in the probability of marriage of girls in response
to an increase in per capita rural bank branches is primarily driven by banks aiding the payment of
dowries during the years that households do not experience a positive income shock. Consistent
with this theory, I find that the increase in the probability of marriage of girls in response to an
increase in per capita rural bank branches is more when households do not experience a positive
agricultural productivity shock.

From a general equilibrium perspective, the probability of marriage of boys is expected to
respond in the same manner as the change in the probability of marriage of girls. However, from
a partial equilibrium perspective, an increase in access to credit provides sons’ households with
a viable financing substitute, therefore, it may decrease the utility derived by a household from
marrying their son earlier rather than later. Yet, I do not find any change in the probability of
marriage of boys in response to an increase in per capita rural bank branches.

As girls are more likely to marry and there is no statistically significant change in the probability
of marriage of boys, there is a tighter "marriage squeeze" in response to the increase in access to
formal credit. This implies that the sons’ household can now command more dowry payments as a
result of this "marriage squeeze". Consistent with is argument, I find that an increase in per capita
rural bank branches leads to an increase in dowries paid by girls’ households and dowries received
by boys’ households.

The marriage timing results suggest that the competition between potential brides searching
for a groom increases as access to formal banking increases. Therefore, another possible conse-
quence of the tighter "marriage squeeze" can be an increase in the search efforts to find a groom.
Consistent with this theory, I find that an increase in per capita rural bank branches increases mar-

ried daughters’ distance of migration. This result indicates that daughters’ households increase the
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search distance for grooms and eventually the daughters get married farther away from their natal
homes.

Using the 1982 ARIS/REDS data on household borrowing from 16 states, I also confirm that
an increase in per capita rural bank branches does indeed increase the probability of loan uptake
in 1982. This is in line with Kochar’s (2012) work where, using this Branch Licensing Policy,
she establishes that, in the Indian state of Uttar Pradesh, an increase in the number of rural bank
branches increases loan uptake among rural households. Additionally, I find that the rural bank
branch expansion was most successful in providing credit to the poorest and richest households
defined in terms of farmland-ownership. I argue that this result is attributable to the central bank’s
directive during this time, that is, down payments were not mandatory for small rural borrowers,
and therefore, poorer households could acces credit even without the availability of collateral.
However, richer households, either because of more availability of collateral or more use for these
agricultural loans, took advantage of this formal bank expansion as well. Therefore, consistent
with Kochar’s (2012) results, I find that the increase in the probability of loan uptake by the richest
households is statistically significant more than the increase in the probability of loan uptake by the
poorest households. This indicates that even though the expansion of the formal banking network
made credit more readily available to the rural poor, the richest households benefitted the most
from this larger network.

Apart from making it easier for households to pay a dowry, an increase in access to credit may
affect the probabilities of marriage through other channels as well. I specifically explore whether
an increase in per capita rural bank branches increases school enrollment and/or labor supply of
women and men, which can potentially delay their marriage, especially for girls. I find that an
increase in per capita rural bank branches increases the probability of school enrollment of only
young girls for whom the risk of marriage is quite low. Lastly, I find that labor supply of women
decreases in response to an increase in per capita rural bank branches. These results add further
support to the marriage timing results.

The findings in this paper highlight the large impact of access to credit on marriage markets

that practice marriage payments. The practice of brideprice is widespread in Sub-Saharan Africa
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Table 1.1: Branch Licensing Policy Compliance

)
Per Capita Rural Banks
2.03%%

Phasel x Deficitl x I(Deficit1>0)

(0.79)
Phase2 x Deficit2 x I(Deficit2>0) 1(.894*3**
Phase3 x Deficit3 x I(Deficit3>0) 1.74

(0.99)
Observations 704
R? 0.95
F-test on excluded instruments 25.08

[0.00]

and parts of Asia. Therefore, there is an urgent need to investigate the consequences of access to
finance policies in these societies.

Overall, this paper establishes that an increase in access to formal banking plays only a limited
role in increasing school enrollment but has large adverse effects on women’s labor participation
and marriage outcomes. The results emphasize the need to be cautious of access to finance poli-
cies, especially in societies that practice dowry. In face of India’s continued investment in access
to credit policies in recent years, the findings in this paper call for interventions that can be imple-
mented alongside access to finance policies to minimize their effect on the marriage market such
as an increase in labor opportunities for women, which can increases women’s school enrollment

and decrease their risk of marriage.

1.8 Tables & Figures



Table 1.2: First-stage Estimates - Panel Regressions

DAUGHTERS SONS
PANEL A: Second Stage Dependent Variable - M arried (D 2)
First Stage First Stage
PerCapitaRural Banks PerCapitaRural Banks
Phasely x I(Deficitly > 0) % Deficitly 1.36%** 1.74%%:*
(0.24) (0.36)
Phase2, x I(Deficit2, > 0) x Deficit2y 1.48% 1.43%*
(0.75) (0.66)
Phase3; x I(Deficit3; > 0) x Deficit3, 1.08 1.19
(0.84) (0.83)
Observations 49,041 69,646
Level of Observation Individual Individual
First-stage F' statistic 317.26 687.43
PANEL B: Second Stage Dependent Variable - Enrolled (D 2)
First Stage First Stage
PerCapitaRuralBanks PerCapitaRural Banks
Phasel, x I(Deficitly > 0) * Deficitly 1.70%%:* 1.65%%:
(0.22) (0.48)
Phase2; x I(Deficit2, > 0) x Deficit2, 1.44%:* 1.83%*
(0.62) (0.74)
Phase3; x I(Deficit3; > 0) x Deficit3, 1.24 1.77%%
(0.83) (0.88)
Observations 111,134 137,231
Level of Observation Individual Individual
First-stage F’ statistic 822.69 1835.52
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Table 1.3: First-stage Estimates - Cross-sectional Regressions

PANEL A: Second Stage Dependent Variable - Borrow

First Stage

PerCapitaRural Banks
(I(Deficit24 > 0) x Deficit2, 5.28%#**
(1.82)
Observations 4,075
Level of Observation Household
First-stage F’ statistic 53543

PANEL B: Second Stage Dependent Variable - 1Work, Female Household Members

First Stage

PerCapitaRural Banks
(I(Deficit2, > 0) * De ficit2q 5.37%%*
(1.80)
Observations 10,717
Level of Observation Individual
First-stage F’ statistic 1620.45

PANEL C: Second Stage Dependent Variable - 1V ork, Male Household Members

First Stage

PerCapitaRural Banks
(I(Deficit24 > 0) x Deficit2, 5.2 %%
(1.77)
Observations 12,825
Level of Observation Individual
First-stage F’ statistic 1766.38

LE



Table 1.4: Probability of Marriage

DAUGHTERS SONS
OLS Reduced Form 2SLS OLS Reduced Form 2SLS
) 2) 3). ). 5). (6)
Married Married Married Married Married Married
Per Capita Rural Banks 0.0003 0.0049**  -0.0001 -0.0038
(0.0005) (0.0024)  (0.0004) (0.0024)
Phasel x Deficitl x I(Deficit1>0) -0.0027 -0.0039
(0.0046) (0.0053)
Phase2 x Deficit2 x I(Deficit2>0) 0.0109%* 0.0040
(0.0058) (0.0082)
Phase3 x Deficit3 x I(Deficit3>0) 0.0067** -0.0060%**
(0.0031) (0.0019)
Observations 49249 49249 49041 69802 69802 69649
Overidentification test 2.20 4.03
[0.33] [0.13]
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Table 1.5: Probability of Marriage by Rainfall Shock

DAUGHTERS SONS
OLS 2SLS OLS 2SLS
(1) ¥)) 3) )

Married Married Married Married
Per Capita Rural Banks 0.0003 0.0065% -0.0001 -0.0023

(0.0005) (0.0033) (0.0004) (0.0022)
Per Capita Rural Banks x Rain z-score ~ 0.0011  -0.0138*  -0.0004 0.0005

(0.0009) (0.0072)  (0.0008)  (0.0034)

Observations 49249 49041 69805 69653
First-stage F'-statistic 60.92 170.29
Overidentification test 6.80 8.13

[0.15] [0.09]
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Table 1.6: Characteristics of marriage matches formed

Panel A: Sample of

Daughters
OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS
€] (@) 3 “ (5) (6) (N (®)
Dowry Dowry Distance  Distance Spouse’s Spouse’s Spouse’s  Spouse’s
Paid Paid Migrated  Migrated  School Years  School Years HHLand HH Land
Per Capita Rural Banks -116.46 2193.30%F -0.05 3.02% 0.01 0.12 1.92 -6.39
(116.64) (1062.26) (0.23) (1.62) (0.02) (0.08) (1.51) (4.63)
Observations 4512 3346 4512 3346 4512 3346 4512 3346
Mean of Dependent Variable  28103.29  28103.29 28.22 28.22 6.45 6.45 214.43 214.43
First-stage F'-statistic 12.44 12.44 12.44 12.44
Overidentification test 2.05 3.68 3.80 1.31
[0.36] [0.16] [0.15] [0.52]
Panel A: Sample of
Male Head of Households
OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS
€] @) 3 @ (5) (6) (7N (3) ©) (10) an (12)
Dowry Dowry Distance  Distance Spouse’s Spouse’s Spouse’s Spouse’s Age Age
Paid Paid Migrated  Migrated  School Years  School Years HHLand HHLand Related Related Gap Gap

er Capita Rural

0.01)

(4.36)

(0.00)

(0.05)

(172.27) (756.43) (0.07) (0.65) (0.04) (1.86) (0.00) (0.01)
Observations 4615 4615 4615 4615 4615 4615 4615 4615 4543 4543 4615 4615
Mean of Dependent Variable  26965.09 26965.09 24.47 24.47 2.52 2.52 553.60 553.60 0.05 0.05 4.82 4.82
First-stage F'-statistic 43.25 43.25 43.25 43.25 48.01 43.25
Overidentification test 3.10 1.75 3.21 1.42 1.39 0.69
[0.21] [0.42] [0.20] [0.49] [0.50] [0.71]

014



Table 1.7: Probability of Borrowing

OLS Reduced Form 2SLS

(D () (3)
Borrow Borrow Borrow
Per Capita Rural Banks ~ -0.0003 0.0038*
(0.0007) (0.0022)
Deficit2 x I(Deficit2>0) 0.0198%**
(0.0100)

Observations 4075 4075 4075
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Figure 1.1: Effect of Per Capita Banks on the Probability of Borrowing by Landownership
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Table 1.8: Probability of Borrowing by Landownership

OLS 2SLS
(1 2)
Borrow  Borrow
Per Capita Rural Banks -0.0010  0.0075*%*
(0.0011)  (0.0036)
Per Capita Rural Banks x2"¢ Quintile of Landowners  0.0004 -0.0027
(0.0009)  (0.0045)
Per Capita Rural Banks x3"¢ Quintile of Landowners ~ 0.0013 -0.0068
(0.0011)  (0.0045)
Per Capita Rural Banks x4 Quintile of Landowners ~ 0.0013  -0.0055%*
(0.0013)  (0.0025)
Per Capita Rural Banks x5 Quintile of Landowners ~ 0.0013  0.0283%*x
(0.0015)  (0.0030)
Observations 4075 4075
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Table 1.9: Probability of School Enrollment

DAUGHTERS SONS
OLS Reduced Form 2SLS OLS Reduced Form 2SLS
(1) (2) 3) 4) (5) (6)
Enrolled Enrolled Enrolled Enrolled Enrolled Enrolled
Per Capita Rural Banks 0.0001 0.0043 0.0008 0.0021
(0.0008) (0.0031)  (0.0005) (0.0033)
Phasel x Deficitl x I(Deficit1>0) -0.0077%** 0.0153*
(0.0038) (0.0087)
Phase2 x Deficit2 x I(Deficit2>0) 0.0225%:%* -0.0002
(0.0050) (0.0097)
Phase3 x Deficit3 x I(Deficit3>0) 0.0070* 0.0026
(0.0041) (0.0059)
Observations 111244 111244 111134 137361 137361 137231
Mean of Dependent Variable 0.40 0.40 0.40 0.57 0.57 0.57
Overidentification test 4.31 3.70
[0.12] [0.16]
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Probability of School Enrollment

Figure 1.2: Effect of Per Capita Banks on the Probability of School Enrollment by Age
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Table 1.10: Probability of School Enrollment by Age

DAUGHTERS SONS
OLS 2SLS OLS 2SLS
(1 2) 3) “4)

Enrolled Enrolled Enrolled  Enrolled
Per Capita Rural Banks -0.0046%**  -0.0052 -0.0031T#F  0.0167*%**
(0.0015) (0.0104) (0.0016) (0.0059)
Per Capita Rural Banks x Age  0.0012%*%* 0.0024 0.0008***  _(0.0031**
(0.0003) (0.0021) (0.0003) (0.0013)
Per Capita Rural Banks x Age? -0.0001*** -0.0001  -0.0000%**  0.0001%*
(0.0000) (0.0001) (0.0000) (0.0001)

Observations 111244 111134 137361 137231
First-stage F'-statistic 53.53 221.06
Overidentification test 9.31 6.65

[0.16] [0.35]




Table 1.11: Probability of Work

PANEL A: Women

(€)) (@) 3 “ (&) 6) O] ® 9) (10) 1) 12)
Self-Employed  Self-Employed ~ Self-Employed ~ Self-Employed  Salaried Salaried Wage Wage Domestic  Domestic
Work Work (Farm) (Farm) (Non-farm) (Non-farm) Work Work Work Work Work Work
Per Capita Rural Banks -0.0006 -0.002T% 0.0003 -0.0001 -0.0001 0.000T -0.0000 -0.0000 -0.0007%*  -0.002T+* 0.0009 0.0023
(0.0004) (0.0012) (0.0002) (0.0009) (0.0001) (0.0002) (0.0001) (0.0002) (0.0003) (0.0010) (0.0006) (0.0016)
Observations 10717 10717 10717 10717 10717 10717 10717 10717 10717 10717 10717 10717
Mean of Dependent Variable 0.16 0.16 0.05 0.05 0.01 0.01 0.01 0.01 0.10 0.10 0.62 0.62
PANEL B: Men
OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS
)] @) 3 “ () (0) O] ®) 9 (10) 1) 12)
Self-Employed ~ Self-Employed  Self-Employed  Self-Employed  Salaried Salaried Wage Wage Domestic  Domestic
Work Work (Farm) (Farm) (Non-farm) (Non-farm) Work ‘Work Work ‘Work ‘Work ‘Work
er Capita Rural Banks 0. : -0.000 0.00 X 0.0034%* 0.000 0.0038* . 3 . 8’ .
(0.0003) (0.0012) (0.0005) (0.0017) (0.0003) (0.0018) (0.0002) (0.0007) (0.0003) (0.0015 (0.0004) (0.0012)
servations

Mean of Dependent Variable 0.53 0.53 0.28 0.28 0.04 0.04 0.06 0.06 0.15 0.15 0.17 0.17

9%
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Figure 1.3: Effect of Per Capita Banks on the Probability of Self-employment in Farm by Landownership
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Chapter 2
INSURING GIRLS’ LIVES AGAINST DROUGHT

2.1 Introduction

An extensive literature shows that girls and boys are treated differently in countries where house-
holds exhibit a strong preference for sons. In extreme cases, this discrimination leads to sex-
selection of children at early ageﬂ through postnatal neglect or prenatal sex-selective abortionf]
(Chen et al., 2013; |Bhalotra and Cochrane, 2010). In countries where families provide equal care
for both daughters and sons, the sex-ratio is about 1050 females to 1000 males (Senl [1992). How-
ever, the most recent Census in 2011 reports that the child sex-ratio in India is 914 females to 1000
males, which translates into a 13-percent deficit. One would expect the sex-ratio to improve with
greater economic development over time. Figure 1A shows that, in India’s case, the child sex-
ratio has only worsened over the last half century during which India experienced rapid economic
growth with an average annual GDP growth rate of about 5 percentﬂ Therefore, there is an urgent
need to understand the determinants of sex-selection in-depth and device novel policies to tackle
the issue.

Even for fetuses who are carried to term, there is a gender-gap in prenatal investments: For ex-
ample, women who are pregnant with a boy are more likely to visit antenatal clinics (Bharadwaj and
Lakdawalal, 2013). Throughout their childhood, the unequal human capital investments continue

by the means of breastfeeding (Jayachandran and Kuziemko), 2011)), food allocation (Chen et al.,

I'This has been argued as one of the leading causes of unbalanced sex-ratios in South and Southeast Asian countries. In
his seminal work, [Sen| (1990) estimated that more than 100 million women were “missing” worldwide. More recent
estimates suggest that this number has been steadily increasing over time (reaching 126 million in 2010) and that
India and China account for most of this deficit (Bongaarts and Guilmoto} 2015).

2Specifically, since the introduction of reliable ultrasound technology in the 1980s.

3Jayachandran| (2017) finds that sex-selection of children in India is increasing with declining fertility as households
still prefer to have at least one son.
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1981} IDas Gupta, |1987), parental time allocation (Barcellos et al., 2014), vaccination (Borooah,
2004; \Ganatra and Hirve, 2001)), other health-care allocations (Ganatra and Hirvel [1994), and edu-

cation (Song et al., 2006).

Income shocks in developing countries tend to exacerbate these gender-gaps. Notably, Rose
(1999) finds that, in a primarily agrarian society like rural India, the probability that a child born
during a given year is a girl increases with the rainfall in that year (proxy for a positive agricultural
shock). When son-preference coincides with the lack of formal mechanisms to insure against
bad agricultural shocks, these households reduce investments in their female children in order to
smooth consumption. This leads to adverse outcomes for the female children and in extreme cases
culminates into excess female child mortality. Moreover, increased female mortality in the face
of negative income shocks is not restricted only to the young. Using witch killings in Tanzania
(Miguel, 2005) and dowry deaths in India (Sekhri and Storeygard, 2014), recent research shows
that adult women in developing countries are also less likely to survive during bad agricultural
years. Figure 1B shows that, similar to the worsening sex-ratio, dowry deaths are also increasing

over time and is of urgent concern to policymakers.

Throughout this literature that shows an increase in the mortality of women in response to an
adverse income shock, the authors highlight that the developing world lacks the formal insurance
mechanisms that could enable consumption-smoothing during these bad times and can potentially
attenuate these gender-biased mortality effects. Therefore, the common conclusion in this body of
literature is that an important policy measure to improve women’s lives moving forward is the pro-
vision of these formal insurance mechanisms. However, despite the growing number of risk-coping
programs implemented in developing countries today, there still remains a gap in the literature that
empirically tests whether these policies help in consumption-smoothing and reduce female mor-
tality during adverse income shocks. To our knowledge, this is the first paper that formally tests
this policy implication. Specifically, in the context of infant mortality and dowry deaths in India,
we provide the first evidence of how the relationship between agricultural productivity shocks and
female mortality attenuates when a national workfare program enables consumption-smoothing

during bad years.
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We develop an inter-temporal consumption maximization problem in which a household de-
cides how much to invest in their male and female children during the first period, and how much
time to spend in dowry appropriation from their daughters-in-law in the second period. This model
yields three main testable predictions: First, if having a girl entails a large future cost — which is
likely in a society that typically practices dowry, such as India — then a positive agricultural shock
leads to more investment in female children and, consequently, a higher likelihood of their survival;
Second, a positive agricultural shock decreases the marginal product of labor hours spent in dowry
appropriation relative to agricultural work. Therefore, less time is spent on appropriation behavior
and, consequently, it is less likely that a daughter-in-law is killed due to dowry demands; Third,
the introduction of a non-agricultural labor market with guaranteed minimum wages (to which la-
bor can move freely during bad agricultural years) attenuates the relationship between agricultural
productivity shocks and excess female mortality through consumption-smoothing.

To empirically test these predictions, we use: (a) deviation of district-level rainfall from its
long-run average as a proxy for agricultural productivity shocks; and (b) the interaction of (a) with
the spatial and temporal variation in the roll-out of the national workfare program. There is a
growing body of literature on the effects of India’s workfare program, the Mahatma Gandhi Na-
tional Rural Employment Guarantee Scheme (NREGS on various development outcomes such
as wages (Imbert and Papp, 2015} Merteld, [2017), consumption (Jha et al., 2011; Ravi and Engler,
2015)), risk (Foster and Gehrkel, 2017 |Gehrkel, 2017} Fetzer, 2014), and time allocation decisions
(Merfeld, 2018} Shah and Steinberg, 2015a). The most relevant to this paper is the work by [San-
tangelo| (2016), where she shows that NREGS attenuates the pro-cyclical response of local wage,
income, and consumption to agricultural productivity shocks in rural Indiaﬂ Therefore, NREGS
is an ideal income-risk-coping policy to study how a disruption in the positive relationship be-
tween agricultural productivity shocks and household consumption can affect excess female infant

mortality and dowry deaths.

4NREGS guarantees up to 100 days of wage employment at the state-level minimum wage in a financial year to every
household in India whose adult members volunteer to do unskilled manual work.

JSantangelo| (2016) shows these results using the National Sample Surveys. We replicate the effects on consumption
using the last wave of the Rural Economic and Demographic Surveys for further support.
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Consistent with previous literature and the model predictions, we find that rainfall continues
to be a significant predictor of the gender of an infant and dowry deaths in India in more recent
years and prior to the implementation of NREGS: An increase in annual rainfall by one standard
deviation (from the 10 year long mean) increases the probability that an infant born during that
years is a girl by 2 percentage points. However, in contrast to Rose| (1999)’s findings in 1970’s,
we do not find that rainfall is a significant determinant of the gender of older children in 2000’s.
This is consistent with more recent findings that a large part of the sex-selection of children is at
early stages since the advent of reliable ultrasound technology. We also find that and increase in
annual rainfall by one standard deviation (from the 10 year long mean) decreases dowry deaths by

1.5 percent.

We then present evidence that these relationships are attenuated after the introduction of NREGS.
One standard deviation increase in rainfall increases the probability that a child born in a non-
NREGS district is 5.4 percentage points more likely to be a girl. Following the introduction of the
program, this effect is 4.6 percentage points lower for NREGS districts. This suggests that there
is almost no relationship between agricultural productivity shocks and the sex of an infant follow-
ing the implementation of NREGS. Similarly, the negative relationship between dowry deaths and
rainfall dissipates following the intervention of NREGS.

We also examine the effect agricultural productivity shocks at the time of birth on the long-run
health of the surviving children. In particular, we explores the relationship between rainfall during
the year of birth and child anthropometrics. We first confirm that rainfall during year of birth is a
significant predictor of height-for-age for both boys and girls in India, similar to recent results from
Indonesia (Maccini and Yang, 2009). As previous literature suggests that those girls who manage to
survive sex-selection at birth still receive gender-biased early-life investments. This discrimination
in care during the year of birth is likely to have long-run gender-gaps in the health of the surviving
children. Consistent with this, we find that prior to the implementation of NREGS, an increase
in annual rainfall by one standard deviation increases the height-for-age of female children by 0.6
standard deviations compared to the male children. Post NREGS, this relationship is significantly

attenuated.
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While is not possible to provide direct evidence of mechanisms, we present suggestive evidence
that an improved ability to smooth consumption is responsible for these findings. To add support
to Santangelo| (2016)’s findings with National Sample Survey data, we use the most recent Rural
Economic Demographic Survey to show that NREGS attenuates the positive relationship between
rainfall and consumption. Additionally, we show that NREGS has no effect on household alco-
hol consumption, tobacco consumption, clothing expenditures for girls, or education expenditures
for girls, which are typically dependent on gender-specific bargaining power within a household.
Therefore, overall, the evidence suggests that consumption smoothing is indeed the main mecha-
nism for the effects of NREGS on the infant sex ratio, anthropometrics, and dowry deaths.

This paper primarily contributes to three strands of existing literature: First, this work fits into
the research on how sex-selection is affected by changing economic conditions (Rose,|1999; |Bhalo-
tra et al., 2016; |Qi1an, 2008). Second, the study contributes to the literature on the effectiveness of
different policies for the well-being of girls and women, such as greater political participation of
women (Kalsi,|2017) and financial incentives offered for having daughters (Anukriti, forthcoming;
Balakrishnan, 2017). Finally, these results add to our the growing literature on the risk-mitigation
effects of rural workfare programs and the subsequent effects on development outcomes, including
conflict (Fetzer, 2014) and child education (Foster and Gehrke, [2017)).

The rest of this chapter proceeds as follows: Section 2 provides a simple theoretical framework
that provides testable predictions; Section 3 describes the data and variable construction; Section 4

provides the empirical strategy used to test them; Section 5 gives results; and Section 6 concludes.
2.2 Conceptual Framework

Building on the framework developed in [Eswaran| (2002), Rosenblum/ (2013) and Balakrishnan
(2017), and the intuition described in Sekhr1 and Storeygard|(2014), we present a simple theoretical
model to demonstrate the following: In a primarily agrarian society, where the birth of a girl is

associated with very high future costﬂ a favorable agricultural productivity shock can increase the

SMiller| (1981) argues that the practice of dowry, a financial transfer from the bride’s household to the groom’s house-
hold at the time of marriage, is one of the major determinants of the gender bias observed in India. Using the prices of



53

survival of daughters and decrease dowry-motivated killing of daughters-in-law. Using this model,
we then show that access to employment opportunities outside the agricultural sector can alleviate

these effects.

2.2.1 Set Up

In this model, the household lives for two periods. The household’s utility u and follows u/(.) > 0
and u”(.) < 0. In the first period, the household chooses consumption (c;), the number of children
they have (/V), and the health investments in their male children (k) and female children (k). The
probability of a child’s survival into the second period is increasing in the investments made during
the first period and is given by p(k;) (where j = b, ¢, p'(.) > 0, and p”(.) < 0). The probability
that a child born is a boy is # and the probability that a child born is a girl is (1 — ). Therefore,
in the second period, the surviving number of male children is N0p(k,) and female children is
N(1L = 0)p(ks).

In the second period, the household derives utility from consumption (c2) and the total number
of surviving children. During this period, the household derives a net benefit (B x A) from its alive
male children and incurs a net cost (=) from its female children. The net benefit from alive sons are
the dowry receipts from their spouses and is therefore assumed to be linearly increasing in labor
hours spent in dowry appropriation behavior (Aﬂ The household has no intrinsic preferences over
its male and female children. Instead, preference for sons stems from the future benefits they bring
and the future costs associated with daughters. The net cost of alive daughters may be thought of
as dowry payments upon marriage.

In each period, the household has a unit of total labor hours. Therefore, the household’s labor
supply is inelastic and equal to one in the first period. In the second period, the household chooses

how much to allocate to agricultural labor hours (Ls) and dowry appropriation hours (A). The

gold, which is an important part of dowries in India, Bhalotra et al.| (2016) empirically formalize this idea and show
that higher gold prices leads to higher mortality of fetal and newborn girls.

"The model can assume that the net benefit from the male children includes labor income from sons and their spouses
but that will not affect the main predictions of the model.
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household derives an income from its agricultural labor hours and the profits from its agricultural
enterprise, y; = m, + w;L;. The agricultural production function is given by o, F'(L;), where ay is
the agricultural productivity parameter, F”(.) > 0, and F"(.) < 0.
Therefore, the household’s optimization problem is given by:
maX]inr’iizke U =u(cr) + Pua(cz) + Buc(p(ks)N + p(ky)(1 — 0)N)
C1,C2,1V,Rp,Rg
subjectto  ¢1 + kN + ky(1 — O)N < 77 + w1 L4

co < w5+ we +ONp(ky) BA— (1 —0)Np(k,)G

2.1)
= max%mizeatF (Ly) — we Ly
L1 = 1
Ly+A=1

Introducing NREGS

The Mahatma Gandhi Rural Employment Guarantee Act entitles every rural household in India to
100 days of employment in public works at the state-level minimum wage. Therefore, we assume
that the introduction of NREGS imposes a wage floor in the labor market (Santangelo, 2016) such

that w; > w?.

2.2.2 Testable Predictions

The above model gives the following predictions that guide our empirical work. The proofs of

these propositions are reported in the Appendix.

Prediction 1 A positive agricultural shock in a year leads to less time spent on dowry appropri-
ation behavior in that year and consequently lower number of dowry-related deaths.

The proof is in the Appendix. Intuitively, as the agricultural productivity parameter increases for a
period, the marginal product of labor in agriculture increases in that period. Therefore, the optimal

amount of labor hours spent in agricultural work increases and he optimal amount of labor hours
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spent in dowry appropriation decreases.

Prediction 2 If the future net costs of a girl is large enough then a positive agricultural shock
leads to more investment in female children and consequently a higher likelihood of their survival.
The proof is in the Appendix. Intuitively, the optimal health investment in female children is cho-
sen such that the marginal utility from consumption in the first period is equal to net discounted
marginal utility derived from the surviving female children in the second period. This is described
by the Euler equation in 11. An increase in the agricultural productivity parameter increases profits
from the agricultural sector, and therefore, diminishes the positive marginal utility from consump-
tion in the first period. Following this, the household can operate at the Euler equation by increasing

in the health expenditure on the female children.

Prediction 3 The elasticity of health investments in a girl and time spent in dowry appropriation
with respect to agricultural productivity is lower in the presence of NREGS.

Intuitively,

2.3 Data

First, we use the 0.5 degree by 0.5 degree grid monthly precipitation data from the University
of East Anglia’s Climate Research Unit (CRU) to construct agricultural productivity shocks. We
aggregate the CRU data to annual precipitation and then match the district centroids to the closest
grid in the CRU data to construct district-level annual rainfall. Our measure of rainfall shock is
the deviation of annual district-level rainfall from its long-run mean (using previous 10 years) and
scaled by the long-run standard deviation.

Second, he data on the gender of infants is from the National Sample Surveys (NSS). We use
is the nationally representative labor survey, Employment and Unemployment rounds of the NSS,
collected by the Government of India’s Ministry of Statistics and Programme Implementation. We
use the 2004-05, 2007-08, and 2011-12 thick waves of NSS. This data records the age of every

resident member of the interviewed households at the time of the survey. We use this to create a
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panel of the sex and year of birth of all surviving children born between 2001 and 2011. We take
the data on the children born between these waves from the immediately succeeding wave.

Third, the data on children’s anthropometric measure is from the 2011-12 wave of the India
Human Development Survey (IHDS II). The IHDS II collects height and age of all children be-
tween 0 and 9 years of age of interviewed householdsﬂ Using this we construct height-for-age
measures using the Center for Disease Control’s (CDC) growth charts.

Fourth, we use National Crime Records Bureau of India’s data on reported annual dowry deaths
at the district-level to test the hypotheses on dowry appropriation behavior.

Lastly, we use publicly available information on the roll-out of the NREGS at the district-level
to create an indicator variable that is equal to one if a district received the program during a year and
zero otherwise. The NREGS was implemented in 200 districts starting April 2006, 130 districts

starting June 2007, and the remaining districts received the program starting July 2008ﬂ
2.4 Empirical Strategy

We use the following estimation model to find NREGS’s effect on the relationship between

rainfall and the gender of a child born in a given year:

Girl,ys =Rainzscoreg + NREGS gy X Rainzscorey

+ NREGSy + Districty + Birthyear; + +DistrictVarg + Phaseg X (t — 2001) + €4
2.2)

In Girl;q is an indicator variable that is equal to one if a child ¢ born in district
d and year ¢ is a girl and is equal to zero otherwise. Rainzscorey is the deviation of district
d’s rainfall in ¢ from the 10-year mean and scaled by the 10-year standard deviation. NREG Sy
is an indicator that is equal to one from 2006, 2007, and 2008 for Phase 1, Phase 2, and Phase

3 districts, respectively and otherwise zero. Districty and Birthyear; are district and year of

8Who were present at the time of survey.

9Primarily urban districts like Kolkata, Mumbai, Chennai, and Delhi never rceived NREGS and are not included in
this study.
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birth fixed effects, respectively. District, is a vector of interactions of 2001 census values of log
population, sex-ratio, literacy rate, percentage of scheduled caste and scheduled tribe, employment
rate, and percentage of rural population with year of birth dummies. Lastly, Phase, x (t — 2001)
are phase specific linear time trends which partially address the differential trends in outcome by
the treatment status of the districts.

To investigate the effect of NREGS on the relationship between early-life agricultural produc-

tivity shocks and children’s health, we use the following specification:

Outcome;qy =Rainzscoregy + NREGSy X Rainzscoreg x Girliyy + NREGSy x Rainzscorey
+ NREGSy x Girlygs + Rainzscoreg X Girlygs + NREGSg + Girlig

+ Districty + Birthyear, + +DistrictVarg + Phaseq x (t —2001) + puiq0
(2.3)

In [Equation 2.3 Outcome;q, is height for age of child ¢ born in district d and year ¢ and Girl;4 is

an indicator for whether this child is a girl.

2.5 Results

We begin with a simple graphical representation of our key motivation in It shows
kernel-weighted polynomial regressions of infant-gender (Panel A), child’s height-for-age by gen-
der (Panel B), and dowry deaths (Panel B) on the rainfall during the year of birth (for Panels A and
B) or the year of police report (for Panel C). These figures clearly show that agricultural produc-
tivity shocks are positively related to the survival and health of women. In other words, during bad
agricultural years female mortality is high. Taken together, these results suggest that there is a still
a lack of formal consumption-smoothing mechanisms in India and supports that loss of female life
may still be a common consumption-smoothing strategy.

We move to a more robust empirical examination of this relationship in In all
columns, the dependent variable is a dummy variable indicating whether a child is female. In
the first five columns, we restrict estimation to children under the age of one. In columns one

through three, we examine the relationship between between rainfall and child gender prior to im-
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plementation of NREGS. Column one presents the most basic specification. The coefficient on
rainfall indicates that a one-standard-deviation increase in rainfall increases the probability that a
randomly chosen child is female by 1.4 percentage points. Adding more control variables for dis-
trict characteristics and household characteristics in columns two and three increases the estimated
effect size slightly; the coefficient in both columns is around 1.9 percentage points. In all three
cases, the coefficient is significantly different from zero (p<0.01).

Column four removes the sample restriction to pre-NREGS years and estimates the relationship
for the years 2001-201 1 Comparing the same specifications in columns three and four, removing
the year restriction decreases the coefficient by more than 40 percent, from 0.019 to 0.011. This is
suggestive evidence that something happened between 2006 and 2011 to attenuate this relationship;
below, we present additional evidence that NREGS may be responsible.

In the fifth column, we add the previous year’s rainfall and the following year’s rainfall to the
regression. Both coefficients are small and statistically insignificant. This evidence is consistent
with rainfall right around birth being the most important component of child survival. We explore
this possibility further in columns six and seven. Rose (1999) found that rainfall during the ages
of one and two also had a significant impact on the sex ratio. While the results in column five
suggest this is unlikely to be the case, we now test this explicitly. In neither columns six nor seven
is the coefficient on rainfall significant. In fact, the coefficient in column six is just 0.003 and
the coefficient in column seven is actually negative. These results again suggest that only rainfall
right around birth is an important predictor of child gender in modern India. This also supports the
argument in Bharadwaj and Lakdawala (2013) that families are more now more likely to sex-select
during pregnancy, relative to previous decades.

presents several robustness checks, mostly related to specification choices. We first
show that the inclusion of state by wave fixed effects does not affect the conclusions and, in fact,
increases the coefficient to 0.026. We also explore different definitions of our rainfall variables,

including bins, a simply dummy, and an ordinal variable as in Jayachandran (2006). In all cases,

10Recall that NREGS was implemented in 2006 for phase one districts, 2007 for phase two districts, and 2008 for
phase three districts.
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substantive conclusions are unchanged by these specification changes.

We next move to an analysis of the effects of NREGS on the relationship between rainfall and
newborn gender in In columns one through four, we include the continuous rainfall
variable and the years 2001-2011. The coefficient on “Current rainfall (Z)” is positive in all four
columns, suggesting the effect of rainfall on the probability of being female is positive prior to
NREGS’s implementation. However, the interaction term is negative, suggesting this relationship
decreases markedly following implementation. In all four columns, the interaction term is more
than 80 percent as large as the coefficient on rainfall and the linear combination is never significant
(results not shown), suggesting NREGS almost completely reverses the relationship between rain-
fall and the sex ratio. Additionally, the coefficients are very stable across specifications. Column
two adds year of birth fixed effects, column three adds household variables, and column four adds
phase linear trends.

Columns one through four utilize the entire panel we have constructed, from 2001-2011. While
we include district and year of birth fixed effects, there may still remain concerns that we are
isolating variation in years far removed from NREGS implementation. To test this possibility,
in column five we restrict estimation only to the years 2005-2009, one year prior to NREGS to
one year following the final phase of NREGS. Though the results are slightly more imprecise,
conclusions are unchanged. In fact, the interaction term is now slightly larger than the rainfall
coefficient.

The previous results focused on the sex ratio. However, does the effect of rainfall at the time of
birth also extend to long-run indicators of female human capital investments, like anthropometrics?
[Figure 2.2]has already presented suggestive evidence that this is indeed the case. [Table 2.4]presents
a number of different specifications exploring this. The dependent variable in all columns is height-
for-age, defined using CDC growth charts. Column one estimates the effect of year-of-birth rainfall
on height-for-age in 2012. The coefficient on rainfall is positive but small and insignificant. The
coefficient on the female dummy is negative and significant suggesting that there is differential
investment in boys and girls in India. We can see this in [Figure 2.2f as well, the curve for girls

always lies below that of boys.
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The coefficient on female in conjunction with our previous results raises the possibility that
rainfall may differentially affect height-for-age for boys and girls. To explore this possibility, the
specification in column two adds an interaction between female and rainfall. The coefficient on
rainfall decreases modestly to approximately zero. Moreover, the coefficient on the interaction
term between rainfall and female is positive and significant, and the linear combination of this
coefficient with the coefficient on rainfall is also significant (results not shown; p=0.049). It is also
worth noting that this relationship is only identified off of surviving children. It seems plausible
that poorer households may be more affected by rainfall shocks, such that children who do not
survive would come from the lower end of height-for-age distribution. If so, then the true results
are actually much stronger than the results in would indicate (Barcellos et al., 2014).

Column three again removes the pre-NREGS restriction and estimates the relationship over
the years 1998-2012. Similar to the result is no longer significant and, in fact, actually
reverses, though the coefficients are small in magnitude. This also supports the contention that
something changed between 2006 and 2012.

Column four explores the effects of NREGS on the relationship between rainfall and height-
for-age, restricting the effect to be the same for both boys and girls. Consistent with the results in
column one, it does not appear that NREGS affects the average relationship between rainfall and
height-for-age. Nonetheless, the coefficients are in the expected direction and the coefficient on
rainfall — which now represents the effect of rainfall on height-for-age prior to NREGS implemen-
tation — is actually marginally significant.

Column five allows the effects of NREGS to vary by gender, consistent with previous re-
sults. We find further evidence that NREGS impacts human capital investments differently for
girls and boys. In particular, the triple interaction of NREGS x Female x Rainfall is negative and
marginally significant, suggesting NREGS attenuated the relationship between rainfall and height-
for-age more for girls than for boys. Since these results use the IHDS, we are also able to control
for village fixed effects, which we do in column five. Many health outcomes are determined at
levels below the district — due to differences in medical care, nutrient availability, etc. — so the

inclusion of village fixed effects might be expected to affect the results. However, it appears that
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the inclusion of village fixed effects has no effect on our substantive conclusions and increases
precision, providing further evidence that NREGS may help households smooth consumption in
the face of negative income shocks.

shows the effect of rainfall on the number of dowry deaths and how it changes after
the implementation of NREGS. Column one shows that, prior to NREGS, one standard deviation
increase in rainfall leads to a decrease in the number of dowry deaths by 0.17. Column two adds the
number of all other reported crimes to the specification. This increases the coefficient on rainfall
to 0.19. Evaluated at the average number of dowry deaths before NREGS (11.28), this shows a
1.7% decline in the incidence of dowry deaths. Column three removes the pre-NREGS restriction
on the sample and re-estimates the effect of rainfall on dowry deaths for all years between 2001
and 2012.

Columns four and five investigates the effect of rainfall on dowry deaths by the availability
of the NREGS program in a district during a year. We find that the coefficient on rainfall before
the implementation of NREGS is negative, however, smaller and imprecise. The coefficient on
the interaction between rainfall and NREGS is positive and statistically significant. This implies
the after the implementation of NREGS the negative relation between rainfall and dowry deaths is

attenuated. The results are robust to the inclusion of NREGS phase specific linear trends.
2.6 Conclusion

In this paper, we explore the effects of risk-mitigation through workfare programs in India on
the relationship between agricultural productivity shocks and female mortality. First, using more
recent data, we re-establish that a positive agricultural shock reduces female infant mortality and
dowry deaths. Second, the introduction of a workfare program mitigates the effect of income
shocks on both female infant mortality and dowry deaths. Third, we find that prior to the advent of
NREGS, the positive relationship between agricultural shocks at the time of birth and the health of
a surviving a child is stronger for girls than boys. Lastly, this relationship between income shocks
during the year of birth and long-run health outcomes of girls is mitigated after the introduction of

NREGS.
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This paper establishes that policies that are successful in providing tools for consumption-
smoothing to households in India can also successfully reduce sex-selection of infants, decrease
differential child health investments by gender, and decrease dowry deaths. Though the paper uses
one such policy, a rural workfare program, to show that a program which provides households with
insurance during lean agricultural years reduces sex-selection among children and dowry deaths,
the channels explored in this paper more broadly establish that policies that help risk-mitigation

can decrease sex-selection when son-preference prevails.

2.7 Figures & Tables
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Figure 2.1: Rainfall in Year of Birth and Child Outcomes

Panel A: Child Sex Ratio Panel B: Dowry Deaths
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Table 2.1: Summary Statistics
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Phase 1 Phase 2 Phase 3
Panel A: NSS Individuals
Girl (if < 1 year old) 0.49 0.48 0.48
(0.50) (0.50) (0.50)
Girl (if one year old) 0.49 0.48 0.49
(0.50) (0.50) (0.50)
Girl (if two years old) 0.48 0.47 0.48
(0.50) (0.50) (0.50)
Household size 6.55 6.51 6.59
) (2.92) (2.93) (2.95)
Head is male 0.93 0.93 0.93
(0.25) (0.26) (0.26)
Head age 41.62 42.00 42.63
) (13.64) (13.80) (14.37)
Head education 1.90 2.00 2.26
(1.36) (1.43) (1.51)
Panel B: THDS Individuals
Girls’ height for age (Z) -1.65 -1.73 -1.57
(1.56) (1.52) (1.53)
Boys’ height for age (Z) -1.53 -1.80 -1.33
(1.45) (1.45) (1.46)
Panel C: NCIB Districts
Dowry deaths 12.75 10.97 10.14
516.05 9 1.85 &12.29)
Other crimes against girls 20.8 28.8 55.94
) 207.16) %221.38 (256.25)
All other crimes 028.20 243.3 3205.94
(1721.05) (1829.61) (3668.59)
Panel D: Census Districts
Percent SC/ST 0.38 0.31 0.27
(0.20) 0.21) (0.22)
Percent literatre 0.47 0.53 0.58
o 0.11) (0.13) (0.10)
Labor force participation 0.42 0.40 0.40
(0.07) 0.07 (0.07
Population (log) 14.06 14.1 13.9
(0.87) (0.89) (1.09)
Percent rural 0.86 0.82 0.72
) (0.09) (0.13) (0.17)
Sex ratio

Statistics are means. All individual statistics are nationally representative and are estimated using survey weights. The individual statistics
for the NSS are for children less than two years old, for the years 2001-2005. The NSS Districts data are from the 2000 census. The IHDS
anthropometrics are constructed using CDC charts and the zanthro command in Stata (Vidmar et al., 2004).
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Figure 2.2: Rainfall in Year of Birth and Child Outcomes
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Table 2.3: NREGS, Rainfall, and Child Gender
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Years 2001-2011

Years 2005-2009

ode ode ode ode Model 5

Rainfall (z) times NREGS -0.044%*  -0.044%*%  -0.045%F  -0.046%* -0.054%*

(0.020) (0.020 (0.020) (0.020 50.025
Year of birth rainfall (Z) 0.051#***  (0.053*** (.053*** (.054*** .052

(0.019) (0.020) (0.020 (0.020) (0.027)
NREGS -0.029 -0.025 -0.02 0.017 0.006

(0.036) (0.037) (0.037) (0.042) (0.043)
District FE Yes Yes Yes Yes Yes
District Vars Yes Yes Yes Yes Yes
Year of Birth FE No Yes Yes Yes Yes
Household Vars No No Yes Yes Yes
Phase Linear Trend No No No Yes No
Observations 88570 88570 88547 88547 38451

Standard errors are in parentheses and are clustered at the district level. The dependent variable in all columns is whether a newborn (defined as
less than one year of age) is a girl. Columns one through four use the years 2001-2011, while column five restricts estimation to just one year
prior to NREGS to one year following implementation of the final phase. Current rainfall is standardized using the mean and standard deviation
of the previous 10 years. * p<0.1 ** p<0.05 *** p<0.01



68

10°0>d 455 S0°0>d 45 170>d 5 "YuIIq JO 18K SULINp [[EJUTRI SB pauyap sKemie st [rejurey ‘($00zl [ T8 10 TewpIA) vI1RIS UT pUBWWIOD O.4yjup2 SY) pUB SIIBYD
DD oY) Sursn paziprepue)s ‘@Fe-10§-JySIay SI SUWN|0D [[e ur d[qeLrea juapuadap ay], “(z00g 03 Joud woiy are suonealasqo jo juadiad Oz | A[Uo) [10Z-8661 SIeA oy
Sunnp uI0q USIP[IYD SIPNOUT XIS YINOIY) 321y} sUwnjo)) ‘g0z 0} Jord WoIy auIod SUOTeAIdsqo Jo juadrad §¢ ¢ A[uo ySnoy) ‘GO0 Pue 8661 SIEAK o) USIM}aq UI0q
UQIP[IYO 9PN]OUT OM] PUE SUO SUWIN[OY) *(XIS UWN]0D) [OAJ] 93L[[IA JO (AT YSNOIY) SUO SUWN[OD) [QAR] JOLISIP Y} J& PAIdSN[O 218 puk sesayjuared Ul 218 SIOLD pIepue)§

0FV61 0761 0F¥61 0761 PGECL VGECT SUONBAISSqQ
SOX SOx SOX SO N SR SIeA P[OYIsnOH
SOX SOX SOX SOx SOx SOX SIBA 10INSI
SOX SOx SOX SO SOx SOX A g Jo reax
1078661 C10C-8661  CTI0T-8661 CI0C-8661 SDHINId SOHYN °1d SIBdIX
(8%0°0) (290°0)
xxL01°0" %811°07 [[ejutey sown oo sowh SHHYN
(T€00) (190°0)
#xx0C1 0 x%6C1°0 SDHYUN soulh) orettog
(T€0'0) (€00 (€€0°0)
620°0 8200 8200~ SOHUN sown (2) [[ejurey
(1L0°0) aoro (101°0)
%8C1°07 500~ 9000 SDHIN
(120°0) (T€0'0) (€20°0) (€€0°0)
€00 LY0°0 000~ xLS0° [[eJUIey SO S[ela
(T90°0) (8€0°0) (0€0°0) 0€0°0) (8€0°0 (6£0°0)
xxC01°0" #%%000°0" x150°0- x050°0- #4x801°0" #4701 °0" I[elog
(€10°0) (€20°0) (810°0) (810°0) (€20°0) (120°0)
P00 0100 x££0°0 €00 100°0- 9200 (Z) J[ejurer yuiq Jo Ieox
Ll_m%bF Jpo po po Jpo 3po
HA 9sBIIA EERSIMC

93 y-10J-YSIoH PIIYD pue ‘[[ejurey ‘SOFAN T AIqeL

68



Table 2.5: Rainfall, NREGS, and Dowry Deaths
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@) (2) 3) ) 5)
Rainfall (z) 0.17% 0.19% 0.02 0.12 01T
(0.10) (0.10) 0.07) 0.11) 0.11)
NREGS -0.05 0.11
(0.53) (0.53)
Rainfall (z) x NREGS 0.26* 0.25%

Years Pre-NREGS Pre-NREGS 2001-2012  2001-2012 2001-12
Year Effects Yes Yes Yes Yes Yes
District Vars Yes Yes Yes Yes Yes
Other Crime Variables No Yes Yes Yes Yes
Phase Trends No No No No Yes
Observations 3316 3316 6499 6499 6499

All specifications include district fixed effects. Standard errors are in parentheses and are clustered at the district level. * p<0.1 ** p<0.05 *** p<0.01
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Chapter 3

WOMEN’S JOB OPPORTUNITIES
AND MARRIAGE QUALITY

3.1 Introduction

Globalization has created many new jobs for women in exporting industries in developing coun-
tries. By significantly improving women’s earnings potential, these opportunities have affected
many aspects of women’s lives, such as their bargaining power within the household (Dharma-
lingam and Morgan, 1996; Rahman and Rao, 2004} Majlesi, 2016)), their fertility (Schultz, |1997;
Schultz)), and the human capital investments they can make in their children (luk; atk)). Marriage is
another important component of a women’s quality of life, and there is evidence that job opportu-
nities delay marriage and childbearing by improving the attractiveness of the option of remaining
unmarried (Singh and Samara, [1996; Jensen, 2012; [Heath and Mobarak, [2014)).

Job opportunities may also allow women to reject potential marriages that they find unattrac-
tive. However, there is very little empirical evidence on the relationship between job opportunities
for women and their ability to choose a spouse they like. Because marriage conditions are an im-
portant determinant of a woman’s quality of life (especially in developing countries where newly
married women often move to an area where they know no one), understanding the determinants
of marriage quality is an important policy question.

We study the impact of job opportunities for women on their ability to chose their spouse and
the quality of marriages they enter in India. We exploit the considerable regional variation in the
industries, we construct measures of female labor demand exogenous to local demographic changes
and marriage trends. Specifically, we use national average wages in an industry (calculated leaving
out the individual’s locality to avoid area-specific shocks to productivity) weighted by the share of

workers of each sex working in each industry in that locality (Bartik, 1991]).
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Overall, we find that an increase in job opportunities for women during their year of marriage
increases their ability to chose their spouse independently and also improves quality of spouse.
We find that 28% more women choose their own spouse as a result of average annual increases
in female labor demand. Consistent with the intuition that women’s autonomy in this decision
should be determined by the absolute increase in their labor demand, we do not find that male
labor demand shocks affect this outcome. We also find that women who experience an increase in
their labor demand during the year of marriage are more likely to have had some contact with their
spouse prior to the wedding. Increases in unmarried women'’s job opportunities also increase their
spouse’s education and decrease the spousal age gap. We also find that women are 14% less likely
to have grown up in the same village as their spouses in response to an increase in female labor
demand.

We find that current female labor demand shocks are a stronger determinant of women’s house-
hold bargaining power compared to female labor demand shocks at the time of marriage. As rel-
ative status in the household is important for intra-household bargaining power, consistent with
precious literature (Majlesi, [2016)), we find that women’s autonomy after marriage is an increasing
function of female and decreasing function of male labor demand shocks.

Our work is closesly related to [Sivasankaran (2015), where she finds that the duration that a
woman has worked increases her autonomy in her marriage decisions. This study differs from her’s
on several aspects: First, her study focuses on one textile firm in Tamil Nadu in India. Our results
are more nationally representative; Second, her sample consists of only working women (or women
who have worked previouslyﬂ, whereas this study focuses on an outside option story, that is, even
those women who do not work can choose to work if the labor shock is large enough. Therefore,
the results are unconditional on the past and present employment status of the married women.
Additionally, our gender-specific measure of job opportunities enables us to look at the role of
both absolute and relative increases in female labor demand (compared to male labor demand) to

evaluate which is a stronger predictor of the marriage outcomes. Lastly, she does not find any

'Her independent variable is a measure of how long a woman has worked, whereas we use district-level gender-specific
wage shocks
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effect of women’s employment on an index of spouse quality. We look at the different dimensions
of spouse quality separately and find that female labor demand shocks play a greater role in spouse
quality and male labor demand shocks play a bigger role in the type of household the woman
marries into.

The rest of this chapter proceeds as follows: Section 3.2 describes the conceptual framework
that provides motivation and the hypotheses tested in this paper; Section 3.3 provides the empirical
strategy used to test them; Section 3.4 describes the data and variable construction; Section 3.5

gives results; and Section 3.6 concludes.

3.2 Conceptual Framework

A simple search model presented in Appendix C formalizes the prediction that better job oppor-
tunities improve the quality of marriages that women enter. The prediction rests on the following
intuition: As the demand for female labor increases, their wages increase. An increase in the wage
that unmarried daughters draw from their jobs increases their value in their natal household or their
ability to live independentlyﬂ and therefore, lowers the household’s or woman’s cost of waiting for
her to get married. A decline in the net cost of continuing to search for a spouse will then increase
the reservation marriage quality that the woman or her natal household will agree to.

The prediction about an increase in the quality of the marriage match holds irrespective of
whether the woman or her household makes the decision. However, who makes the marriage
decisions is an important outcome: Women’s autonomy in these decisions represents their say in
the quality of a large part of their lives. Intuitively, one can argue that an increase in woman’s
labor demand increases her ability to live alone and therefore increases her ability to make any
decision independently, including marriage decisions. We explicitly test this using the data and
strategy described below. Additionally, the indicators of quality of marriage will depend on who
the decision maker is: If the woman is the decision maker then we are likely to find changes in the

marriage characteristics that she values, specifically, the characteristics of the spouse himself. If

2If the decision maker is the woman herself.
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her household is the decision maker then we are more likely to find changes in the marriage match
characteristics that they value, such as caste, economic status, and consanguinity (Banerjee et al.;

Mobarak and Kuhn, 2013)).

3.3 Empirical Strategy

To test this model, we construct measures of changes in local female labor demand in a district that
are plausibly exogenous to local demographic trends and changes in marriage markets by using
wage changes in districts other than the woman’s own as a measure of demand shocks (Bartikl
1991)). Specifically, let Dgt be equal to the change in the national wage w in industry ¢ (leaving out
district d, whose labor demand is being calculated) from year ¢ — 1 to year ¢, weighted by the share
n of district d’s employment of gender g in industry ¢ in the prior year ¢ — 1. Specifically,

N;
Dg, = Z ngi,tq(wdi,t — Wej t—1)- 3.1)

This strategy takes advantage of the considerable geographical variation in the industrial com-
position in India and pre-existing gender differences in the composition of the labor force in a
specific industry. For instance, it predicts that female labor demand in the Darjeeling district in
West Bengal (an area with lots of tea estates and has a history of hiring lots of women) will be
high when wages in the tea industry in other parts of the country (such as the Dibrugarh district in

Assam) are rising.

We then use these measures of changes in labor demand to test the main prediction that job op-
portunities increase the quality of marriages that began in that year. We also test whether improved
job opportunities in the year that a woman enters marriage increases her autonomy to avoid enter-
ing undesirable marriages. Specifically, for women ¢ in district d married in year ¢, a measure Y4
of marriage outcome is assumed to be a function of the district-of-marriage fixed effects (64) and

year-of-marriage fixed effects(7;), as well as the woman’s characteristics that are pre-determined



75

at the time of marriage (X4 ), and the local demand for female labor (lA)(’;t .

Yigr = 04 + 7 + X[u8 + DI, + ey (3.2)

X, includes indicator variables for the woman’s year of birth, the highest education completed
by her father, the highest education completed by her mother, her number of brothers, and her
number of sisters. €;4; captures the regression’s i.i.d. error component. If women’s labor force op-
portunities improve the marriage outcomes of women married in that year then v > 0. We estimate
the regression both conditional and unconditional on male labor demand (DZ{;): The results uncon-
ditional on male labor demand are likely to better represent the job opportunities for all workers,
since male and female wages are likely to comove. Since, the most literal interpretation of the
model is about a woman’s absolute utility from her ability to live on her own or the household’s
absolute value of an unmarried daughter (and not her relative wage), this regression is a direct test
of the model. We also re-estimate the regression conditional on male wage to see whether relative

wages matter more for marriage outcomes than absolute female wages.

Apart from the quality of marriage outcomes that are decided at the time of marriage and are
unchanged thereafter, we also investigate the effect of female labor demand shocks at the time of
marriage on marriage outcomes that evolve during the course of a marriage such as intra-household
bargaining power. These are likely to be a function of a woman’s bargaining power going into
marriage, but also, her intra-household bargaining afterwards. Even though we have district fixed
effects in specification [3.2] the coefficient on female labor demand during the year-of-marriage
reflects both if female labor demand is serially correlated. We partially address this concern by
including district-specific-linear-time-trends. We further use a sub-sample of women for whom the
year-of-marriage and year-of-interview are different to include both labor demand shocks at the

time of marriage and labor demand shocks at the time of survey to evaluate which matters more.

Yidss = 04+ 7t + +Ss +yDJ, + uD?. + eias. (3.3)
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1558 is the labor demand shock in district d during survey year s and S; includes year-of-survey
fixed effects. Notice that district d indicates both the district where the woman gets married and
where she lives after marriage and during the year of survey. This is a potential concern given that
typically women in India migrate from their natal village to their husband’s village after marriage.
However, it is rare for women to migrate out of their natal district, which partially addresses this

concern. We discuss these issues of migration further in the data and results section.
3.4 Data

We use the 61", 62", 64" 66", and 68" Employment and Unemployment rounds of the National
Sample Surveys (NSS) of India to construct gender-specific labor demand shocks. The NSS is
a nationally representative repeated cross-sectional survey. The Employment and Unemployment
rounds of the NSS collect individual (and household) labor data. The NSS administers the surveys
typically across an entire year from July to June. They divide each round of the survey temporally
into 3-month long sub-rounds and the labor survey is nationally representative during each sub-
round. The 5 rounds of the NSS survey that we use were conducted in 2004-05, 2005-06, 2007-08,
2009-10, and 2011-12, respectively, and enables us to use labor data from 2004 to 2012.

The NSS asks all residents in the sampled households detailed information about their labor
market experience, including their current employment status, the industry they work ilﬂ and their
weekly wageﬂ Additionally, the survey collects demographic information about the household
members such as their district of residenceE], gender, age, marital status and many more. We use
the sample of individuals working for wages and equation |3.1]to construct the district-level Bartik
labor demand shocks from 2005 to 2012.

The primary outcomes data is from the nationally representative India Human Development

3We use the sixty categories of the 2-digit National Industrial Classification (NIC) of 1998 to construct the labor
demand shocks. Later rounds of the NSS use 2004 and 2008 NIC codes during the survey. We recode these back to
the 1998 codes.

“We convert nominal wages to 2001 real wages using the Consumer Price Index

SWe recode all districts to 2001 Census boundary definitions for this study. In case a district was formed from multiple
parent districts, we drop the parents and the newly formed district from the analysis. This leaves us with 585 out of
593 districts in the 2001 Census.
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Survey 2011-12 (IHDS II). The IHDS II interviewed a sample of ever-married women between 15
and 49 years of age. For these women, the survey collected detailed information on the decisions
made at the time of their marriage and also on their current household bargaining power. Our
analysis includes women who have been married only once, marry between 2005 and 2012, and
marry by the age of 3(ﬂ This provides us with a sample of 7,751 women. Our analysis focuses on

the following groups of outcomes:

1. Women’s autonomy in their marriage decisions - An indicator variable that is equal to one if
the woman herself selected her spouse and zero otherwise is our direct measure of women’s
say in their marriage matclﬂ Apart from this, we also use an indicator for whether the
woman had any contact with her spouse prior to marriage. This includes having met, talked

over phone, seen photo, emailed and/or had a chat with her spouse.

2. Spouse’s characteristics - These include (a) log of spouse’s completed years of education;

and (b) log of spousal age gap, which is equal to the woman’s age subtracted from her

spouse’s ageﬂ

3. Characteristics of spouse’s household - These include (a) an indicator variable for consan-
guinity, that is, whether the the woman is married to a cousin or an uncle; (b) an indicator
for whether the economic status of the woman’s natal household was worse off compared to
her spouse’s household and; (c) an indicator for whether the woman’s natal household and

spouse’s household are of the same caste.

4. Marriage Migration - We use (a) an indicator variable that is equal to one if the woman grew
up in the same village/town as her spouse and zero otherwise and; (b) log of hours of travel

from residence to natal home.

%Only 1% of the sample report marrying above the age of 30.

"IHDS 1I asked the women information on who chose their spouse and the options were: (a) Respondent herself; (b)
Respondent along with her parents and/or relatives; (c) Parents and/or Relatives and; (d) Others.

8Spousal age gaps are typically positive in India and therefore, we exclude the 0.79% of the sample that report negative
spousal age gaps for analysis.
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5. Women'’s intra-household bargaining power after marriage - We create the following indices
using principal component analysis and groups of self-reported measures of women’ss auton-
omy in the household: (a) Decision-making is created from self-reports on her say in issues
related to what to cook daily, purchase of expensive items, how many children to have, what
to do when she falls sick, whether to buy land/property, expenditures on wedding, what to do
when children are ill and whom the children should marry; (b) Discussion is created from
her self-reports on whether she discusses work/farm matters, household expenditure, and
local politics with husband; (c) Permission is created from self-reports on whether she has
to ask for permission from her husband or others to go to the local health center, the local
grocery store, visit friends/relatives, and go short distances by bus or train; (d) Mobility is
created from her self-reports on whether (with or without permission) she can go alone to the
local health center, the local grocery store, visit friends/relatives, and go short distances by
bus or train; (¢) Men eat first is an indicator for whether the men in the household eat first

and; (f) Go Out is an indicator for whether woman can go on recreational family outings.

3.5 Results

Labor Force Participation

We start by using the NSS data to confirm that the constructed gender-specific labor demand shocks
following equation predicts an increase in gender-specific labor force participation. Table |3.2
shows that an increase in female Bartik wages by one rupee statistically significantly increases the
probability that women work for wages by 0.000019. For the sample period, the average annual
increase in female wages was Rs. 503.73 and the average proportion of women who worked was
0.11. Calculated at these sample averages, the probability that a woman worked for wages during a
given year increased by roughly 203730000019 5 100 = 8.7%. Similarly, an increase in male Bartik
wages by one rupee statistically significantly increases the probability that men work for wages by
0.000005. This translates into a w x 100 = 1% annual increase in male labor force

participation due to increases in job opportunities.
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Therefore, we find that the constructed female labor demand shocks are a strong predictor of
labor force participation of women and this is robust to the inclusion of district-specific-linear-
time-trends and also male labor demand shocks. Given that an increase in job opportunities for
women increases their wage employment, we investigate how these opportunities affect women’s

autonomy in marriage decisions and the quality of their marriage match.

Autonomy and Contact

Panel A in table [3.3] shows that an increase in female labor demand during a year by one rupee
increases the probability that a woman married during that year chose her own spouse by 0.000037.
Table [3.1] shows that the average proportion of women who chose their own spouse during the

sample years is 0.065. Therefore, evaluated at the average annual increase in female wages, we find

503.73x0.000037

0.065 X

that the proportion of women choosing their spouse independently increases by
100 = 28%. Therefore, increase in woman’s job opportunities has a quantitatively large impact on
their autonomy in marriage decisions.

The coefficient estimates in Panel A of table [3.3] change very little with the inclusion of
woman’s characteristics determined prior to her marriage, and district-specific linear time trends.
The coefficient estimates are also robust to the inclusion of male labor demand shocks and we do
not find that male job opportunities affect women’s ability to choose their spouse. This is consis-
tent with the argument that absolute changes in women’s job opportunities should matter more than
relative changes (compared to job opportunities for men) as it is a more representative measure of
her ability to live by herself.

Panel B in table [3.3] shows that an increase in women’s job opportunities also increases the
probability that they have any contact with their spouse before the wedding. One rupee increase in
female labor demand increases the probability that they have met, talked over phone, seen photo of,
emailed and/or had a chat with their husband prior to the wedding by 0.000037. Table [3.1] shows
that the proportion of women who have had some contact with their husbands prior to the wedding
is 0.62. Therefore, the coefficient estimate can be interpreted as a 203:73x0.000087 1) — 3%

0.62

increase in the probability that a woman has any opportunity to interact with her husband before
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marriage due to increases in women’s job opportunities during a given year.
Our findings establish that better job opportunities for women improves their ability to choose
or reject potential spouses and also their ability to interact with them. Next, we investigate if this

converts to an improvement in the quality of spouses as well.

Spouse’s Characteristics

Panel A in table [3.4] shows that one rupee increase in female labor demand increase the years of
education completed by a woman’s spouse by 0.0042 percentage points. Therefore, women marry
men with 0.0042 x 503.73 = 2.12% more years of education on average in response to increase in
female labor demand. Similarly, Panel B in table [3.4] shows that the age gap between women and
their spouse also decreases by 0.0039 x 503.73 = 1.96% in response to increases in female labor
demand. Therefore, we find that women marry more educated men and those closer to their age
in response to improved job opportunities for them. In both cases, we do not find that male labor
demand have any statistically significant effect on spouse’s characteristics.

Traditionally, marriages in India have been documented to be arrangements between families
(Rao and Rao, |1982; Rosenzweig and Starkl). Therefore, in addition to spouse’s characteristics,
woman’s job opportunities may have an effect on the type of household she gets married into. We

investigate this next.

Spouse’s Household Characteristics

Table [3.5] shows that female labor demand has no statistically significant effect on the probability
that a woman is related to her spouse, is from an economically worse off household than the one she
marries into, or is from the same caste as her husband. Interestingly, however, an increase in male
labor demand has a positive effect on the probability that a woman marries her cousin or uncle and
the probability that she marries within the same caste. One rupee increase in male labor demand
increases the probability that a women enters a consanguineous marriage by 0.000009 percentage

points and marries within the same caste by 0.000008 percentage points. Evaluated at the average
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annual increase in male wages (Rs. 872.70), these translate into an increase of 8% consanguineous

and 6% same-caste marriages for women.

Marriage Migration

Panel A in table [3.6] shows that an increase in female labor demand by one rupee decreases the
probability that the woman is from the same village as her spouse by 0.000033 percentage points.
Given that the proportion of women who marry men from their natal village is 0.12 across the
sample years, the coefficient estimate suggests a decline of 14% in the fraction of women who
marry men from their natal village. Consistent with this result, the coefficient on female labor
demand is positive for the regression on women’s travel time to their natal household. However,
this estimate is not statistically significant.

An increase in this migration is not necessarily the result of a marriage match to a farther
away household. One can argue that even within a district there are locations where the new job
opportunities are concentrated. Therefore, our results may reflect that women migrate for these
increased job opportunities and are more likely to choose and get married to men in these new

locations. However, given our data we are unable to distinguish between these patterns.

Intra-household Bargaining

Tables 3.8 and[3.9]show that female labor demand during the year of survey positively affects
most of our measures of women’s autonomy in the household after marriage. These include indices
for whether woman discusses different matters with her husband, whether woman needs permission
from husband or others to go out locally for chores, whether woman can go out locally for chores
alone (with or without permission), and the probability that she partakes in recreational family
outings. Largely, female labor demand shocks at the time of marriage does not seem to affect
status within household after marriage.

Some exceptions to this pattern worth noting are: (a) Panel A in table[3.7]shows that male labor

demand at the time of survey positively affects the index of woman’s decision-making within the
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household. Moreover, the coefficient on female labor demand during the year of survey is negative,
however, not statistically significant. These results likely represent that if the husband is currently
experiencing a positive labor demand shock, then the wife is more likely to make decisions at
home, and vice versa. (b) Panel A in table does show that female labor demand at the time of
marriage negatively impacts the probability that men of the household eat first. Since this practice
is arguably more often a symbol of status within the household, a positive female labor demand

shock at the time of marriage may have improved women’s status within the household.
3.6 Conclusion

Present literature on the effect of women’s job opportunities on their ability to make their own
marriage decisions is limited. We show that positive female labor demand shocks have a large
quantitative impact on women'’s ability to choose/reject marriage matches. In the context of India,
where marriage decisions are traditionally made by households rather than the bride, this represents
a powerful change from the prevailing culture. In India, marriages rarely end in separation or
divorce. Therefore, greater autonomy in marriage decisions for women indicate that they have
more control over the quality of life they will lead in the future. Additionally, we find that women’s
job opportunities also lead them to marrying more educated men, men who are closer to their own

age, and who grew up in a different village/town.

3.7 Tables
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Table 3.5: Spouse’s Household Characteristics

Panel A: Probability that spouse is a cousin or an uncle
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1 2 3 4 5 6

Female Labor Deman . . -0. -0. -0. -0.

(0.000011) (0.000012) (0.000016) (0.000012) (0.000012) (0.000017)
Male Labor Demand 0.000010***  (0.000009*** (0,000009%**

(0.000004) (0.000004) (0.000004)

Year of Marriage Effects Yes Yes Yes Yes Yes Yes
Individual Covariates No Yes Yes No Yes Yes
District Effects Yes Yes Yes Yes Yes Yes
District Trends No No Yes No No Yes
Observations 4185 4132 4132 4185 4132 4132

Panel B: Probability that the economic status of natal household is worse off compared to spouse’s household

1) 2 3 4 5 6
emale Labor Deman -0. -0. -0. -0. -0. -0.
(0.000009) (0.000009) (0.000011) (0.000009) (0.000010) (0.000011)
Male Labor Demand 0.000003 0.000003 0.000004
(0.000003) (0.000003) (0.000004)
Year of Marriage Effects Yes Yes Yes Yes Yes Yes
Individual Covariates No Yes Yes No Yes Yes
District Effects Yes Yes Yes Yes Yes Yes
District Trends No No Yes No No Yes
Observations 6767 6704 6704 6767 6704 6704
Panel C: Probability that natal household is the same caste as spouse’s household
(1) (2) (3) 4) (5) (6)
emale Labor Deman -0. -0. . -0. -0. -0.
(0.000009) (0.000009) (0.000011) (0.000009) (0.000009) (0.000011)
Male Labor Demand 0.000001 0.000002  0.000008**
(0.000003) (0.000003)  (0.000003)
Year of Marriage Effects Yes Yes Yes Yes Yes Yes
Individual Covariates No Yes Yes No Yes Yes
District Effects Yes Yes Yes Yes Yes Yes
District Trends No No Yes No No Yes
Observations 6753 6690 6690 6753 6690 6690

Clustered robust standard errors at the district level are included in parenthesis. * p < 0.1 ** p < 0.05 *** p < 0.01.



Table 3.6: Marriage Migration

Panel A: Probability that spouse is from same village/town as woman
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(1) (2) 3) 4) (5) (6)
Female Labor Demand -0.000008  -0.000012  -0.000034* -0.000009  -0.000013  -0.000033*
(0.000016) (0.000018) (0.000018) (0.000017) (0.000018) (0.000019)
Male Labor Demand 0.000001 0.000001 -0.000001
(0.000004) (0.000004) (0.000005)
Year of Marriage Effects Yes Yes Yes Yes Yes Yes
Individual Covariates No Yes Yes No Yes Yes
District Effects Yes Yes Yes Yes Yes Yes
District Trends No No Yes No No Yes
Observations 6755 6692 6692 6755 6692 6692
Panel B: Log(1+Hours to Natal Home)
1 2 3 4 5 6
Female Labor Deman . . . . . .
(0.000031) (0.000031) (0.000035) (0.000032) (0.000032) (0.000036)
Male Labor Demand 0.000012*  0.000012*  0.000010
(0.000006)  (0.000006) (0.000007)
Year of Marriage Effects Yes Yes Yes Yes Yes Yes
Individual Covariates No Yes Yes No Yes Yes
District Effects Yes Yes Yes Yes Yes Yes
District Trends No No Yes No No Yes
Observations 6587 6526 6526 6587 6526 6526

Clustered robust standard errors at the district level are included in parenthesis. * p < 0.1 ** p < 0.05 *** p < 0.01.
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Appendix A
BANKING AND MARRIAGE MARKETS

A.1 Conceptual Framework

The optimization problem of a household with a son can be written as
rnaximizeb Ulcy, ) = u(er) + B{FE1[u(co)] + Mae™}
C1,C2,Mm1,M2,

subjectto ¢y —my(dy —i) =y +b (A1)

Co —m2d2+MgZ+(1+T)b:y2

b < a.

Suppose p™ is the Lagrange multiplier associated with the credit constraint, b < «, then the

first order condition of the above problem with respect to b is

The household prefers to have their son married in the first period if the utility derived from it
is greater than the utility derived from waiting. If the credit constraint binds, that is, 4™ > 0 and

b* = a, then the household prefers to have their son married in the first period if

u(ys + o+ dy — i) + BE [u(yy — (14 r)a) — i + ™ (A.3)

> u(yy + o) + BEu(ys +d5 —i— (1 +r)a)] + ™.
In case of households with sons, there must be some value of @« = o' for which equation
(A3) holds with equality. For any @ < o™, a household will prefer to marry their son in the first

period than the second period. Given that a unit mass of young sons enter the marriage market



each period, the supply of young grooms is equal to o™.

Proof of Proposition 2: o/ and o™ satisfy equations (3) and (A3) with equality, therefore:

u(ys +of —dy) + BEi[u(ys — (1+7)al)] + & =

u(yr +of — i) + BE[u(y, — dy — (1 + r)a’)] + &

u(yy + o™ +dy — i) + BE[u(ys — (1 +7)a™) —i] + ™ =
ulyr + ™) + BE [ulys +dy — i — (L+r)a™)] + .
The equations in (A4) and (AS) can be written as:
u(y +of —i) —u(ys +of —i— (dy — 1))
dy —i B

B{E [uly: — (1 + r)al)] — Eifu(y, — d5 — (1 + r)al)]}
d1 —1

>0

u(yy + o™ +dp —i) —u(y; +a™) _
dl —1
BlEi[u(y: +d5 —i— (1+7)a™)] — Eifu(ys — (1 +r)a™) —i]}
d1 —1

> 0.

Taking limg, ;o on both sides of equations (A.6) and (A.7) yields:

du(y; +af — i)

dd =i
du(yy + a™)
dd =) "

Equations (A.9) and A.10) can be rewritten as follows:

du(yr + ol —i)  dot y du(yy + af — 1) -
did, —i)  d(d—1) dof
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(A4)

(A.5)

(A.6)

(A7)

(A.8)

(A9)

(A.10)
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du(y, +a™)  da™ " du(yr +a™)
d(dy —i)  d(d—1) dam

> 0. (A.11)

As u is increasing in o/ and o™, equations (A.10) and (A.11) show that o/ and o™ are increas-
ing in d;. Therefore, quantity supplied of young brides (1 — o) is decreasing in dowry paid for
young brides (d;) and quantity demand of young grooms (o) is increasing in dowry received for

young grooms (dy).
A.1.1 Second Period: Marriage Market Equilibrium

In the second period, household agrees to marry a daughter or son if the following conditions hold:

u(ys —dy — (1 +7)a) +ef > u(yy —i — (1+7)a) (A.12)

u(yz +dy —i— (1+r)a)+e™ > u(y: — (1 +7)a) (A.13)

Assuming a log utility function, equations (A.13) and (A.14) yield an upper and a lower bound,

respectively, for d3, as follows:

cap(el} = 1)

dy < [ys — (1 +1)0q] e caple] = dy (A.14)
@2—@—@+MME%%%%E+¢:@ (A.15)

In the second period, a marriage occurs if d5 € [ds, dy).
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Appendix B
INSURING GIRLS’ LIVES FROM DROUGHT

B.1 Conceptual Framework

After substituting the budget constraints in the utility maximization problem, equation (2) becomes:
n}\}':}lfbiggie U =uy[a1 F(1) — kN — ky(1 — 0)N]
+ BuslaaF(1 = A) + 0Np(ky) BA — (1= O)Np(k,)G)  (B-D
+ Buc[p(ke)ON + p(ky)(1 — 6)N]
For a given number of children and optimal health made investments in male and female chil-
dren during the first period, the optimal labor hours in dowry appropriation in the second period is

given by:
OU(N, ky, kg, A)

0A

= fuy|—asF'(1 — A) + ONp(k,) B] = 0. (B.2)
— aF'(1— A) =60Np(k,)B

Solving equation [3.3] yields:

ONp(ky,)B
A =1 o | B (B.3)
Qg
From equation [3.4] we get the proof of Prediction 1, that is,
OA*
< 0. (B.4)

80&2
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We denote the optimal dowry appropriation hours A* = A*(N, K},) and re-wirte the house-

hold’s problem as:

maximize U =u; a1 F'(1) — kN — ky(1 — 6)N]
N,k kg

+ Busas F(1 — A*(N, Ky)) + ONp(ky) BA*(N, k) — (1 — ) Np(k,)G]  (B-5)

+ Buclp(ky)ON + p(ky)(1 — 0)N]

For a chosen number of children, the household’s optimal health investment in its male children

is given by:
N, ky, k
W = —u}ON + Busp'(ky) BA*(N, ky)ON + Bulp'(ky)ON =0
’ y (B.6)
— uyBA*(N, k) +ul, = —+— >0
2 ( b) /Bpl(k:b)
and female children is given by:
OU (N, ky, k
OO nsba) (1 = )N — pul (k)1 )N + Bulaf (k) (L~ O)N =0
g y (B.7)
= u, —u,G = —+—>0
? Br'(ky)
After the total differentiation of equations 11 and 12 with respect to a1, we get:
O*U(N, ky, ky) Ok;  O*U(N, ky, k) Ok;, n O*U(N, ky, ky) —0
@k? 8@1 8kb8kg 8041 8kb8a1 B.S
PUN, b ky) Oy PUN by, k) Oy PUN Ry k) B.8)

Dok, Oay K2 Bay | Okydm
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The second partial derivatives are as follows:

O*U(N, ky, k)

T =02 N? + Buly* N2p (ky)? B2 A*(N, ky)? + BubON Blp" (ky) A* (N, ky)
b

(B.9)
+ ' (k) A (N, k)] + Sucp’ (k) 0> N? + Bucp” (k)N < 0,
as A* decreases in k.
2
U R ko) _ g — g)N2 — gult(1 — 0)N2p (k) (k) GBA*(N, k)
Ok Ok (B.10)
+ Bugp (k) (kg)0(1 — )N? > 0,
if G is large enough.
2
TUE o) (s — 07N 4 5u0 — 0N (8)°G2 — (1 — )N ()G
g
F Bulp! (k21— 6N + Bl (hy) (1 — O)N B
=u(1 = 0)°N? + Buy (1 — )’ N?p'(ky)*G* + Buip’ (kg)*(1 — 6)°N?
+ B(1 — O)Np" (k,)[u.. — usG) < 0,
using equation 12.
O*U(N, ky, k) ,
Lk B.12
D, u]F(1)0N >0 ( )
2
U, ko, ky) _ —W/F(1)(1 = )N > 0 (B.13)

8]{?980[1
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Using Cramer’s rule, we solve the system of equations in (5) to find:

_ QPU(N,kp,kg)  9*U(N,kb kg)

Okypdary OkyOkg - ¥
02U (N,ky,kg)  02U(N.,ky,kg)
ok; T Ok,0 k2 - -
b = e i = (B.14)
0oy O2U(N,ky,kg)  O2U(N,ky,kg) - 4 :
ok? Oky,0kgy +o—
02U (N, ky,kg) 02U (N,ky,kg)
kg Oky, ok2
02U (N,kp,kg)  02U(N,ky,ky)
ok? Oky0a _
ok 02U (N,kp,kg)  02U(N,ky,kg) + -
g Okg0ky Okg0a o (B.15)
Doy T | 82U(Nky,kg)  O2U(Nkpks)| | + :
ok? Oky,0kgy Lo
02U (N ky,kg)  02U(N,ky,kq)
OkgOky, ok2

If GG is large enough, then the numerators in equation 19 and 20 are postive. Additionally, if

ull > uyGBA*(N, ky), then the denominators are also positive. Therefore,

k* ok*
Ok gand 22~ g (B.16)
(9061 (9041

The second inequality proves Prediction 2.



B.2 Tables

Table B.1: Rainfall Robustness
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Model 1 Model2  Model 3 Model 4
Year of Birth Rainfall (Z) 0.026%**
(0.007)
Rain <-2 -0.085%**
0.029)
Rain between -1 and -2 -0.050%**
(0.024)
Rain between 0 and -1 -0.045%*
0.019)
Rain between 0 and 1 -0.024
(0.019)
Rain between 1 and 2 -0.010
(0.020)
Good year (Z>1) 0.027*
(0.015)
Ordinal Rainfall (cuts -1 and 1) 0.021%**
(0.010)
District FE Yes Yes Yes Yes
Year FE No Yes Yes Yes
Household Vars Yes Yes Yes Yes
State/Year of Birth FE Yes No No No
Observations 65791 65791 65791 65791

Standard errors are in parentheses and are clustered at the district level. The first column repeats results from [Table 2.2|but adds state by wave
fixed effects. Column two creates “bins” of rainfall. Column three uses a simple dummy variable equal to one if rainfall is greater than Z = 1.
Column four defines an ordinal variable, similar toJayachandran|(2006).

# p<0.1 ** p<0.05 *** p<0.01
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Table B.2: NREGS and Bargaining Power |

Alcohol Cigarettes
Any Log (R’s+ 1) Any Log(R’s+1)

NREGS times Post -0.048 -0.144 -0.010 0.099

(0.065) (0.622) (0.066) (0.480)
District FE Yes Yes Yes Yes
District Vars Yes Yes Yes Yes
Household Vars Yes Yes Yes Yes
Observations 8296 8296 8296 8296

Standard errors are in parentheses and are clustered at the district level. All regressions use the ARIS/REDS, collected in 1999 and 2008. The
dependent variable (DV) in column one is a dummy variable for whether a household purchased any alcohol. In column two, the DV is amount
spent on alcohol (log of rupees plus one). In column three, the DV is a dummy variable for cigarette purchases, while the DV in column four is
total spent on cigarettes (log of rupees plus one).

* p<0.1 ** p<0.05 *** p<0.01

Table B.3: NREGS and Bargaining Power 11

Girl Clothing Exp. Percent (log R’s + 1) Girl Education Exp. Percent
All Both All

Both
NREGS times Post 0.080** -0.011 0.015 -0.035
(0.039) (0.025) (0.046) (0.037)
District FE Yes Yes Yes Yes
District Vars Yes Yes Yes Yes
Household Vars Yes Yes Yes Yes
Observations 5634 2928 4734 2027

Standard errors are in parentheses and are clustered at the district level. All regressions use the ARIS/REDS, collected in 1999 and 2008. The
dependent variable (DV) in column one is total spent on girls’ clothing as a percentage of total children’s clothing purchases. In column two, the
DV restricts the sample to only households that purchased both girls’ and boys’ clothing. In columns three and four, the DV is similary defined
but for education expenditures instead of clothing.

* p<0.1 ** p<0.05 *** p<0.01



Appendix C

WOMEN’S JOB OPPORTUNITIES
AND MARRIAGE QUALITY

C.1 Conceptual Framework

We model the search of a household for a spouse of their unmarried daughter. The household lives
indefinitely, is risk neutral, and has a discount factor, 5. During each period, the household receives
one marriage offer which they can accept or reject. If they accept a marriage offer then their
daughter gets married in the next period and it lasts forever. We assume that there are no divorces
and therefore there is no search while the daughter is married. This is a plausible assumption in

India’s context..

We assume an infinite-horizon, discrete time set-up in which an unmarried daughter is ran-
domly matched with a potential spouse in each period. The quality of a marriage match (h) is
drawn from a distribution F'(h) with a p.d.f f(h): When a household accepts a marriage quality
of h, they receive a utility of h during each period thereafter. A household with an unmarried
daughter receives a wage (w) that the she draws from her job. They also incur a cost (c), which can
be thought of as the cost of spousal search and the taboo cost of an unmarried daughter. V' is the
household’s value of continuing to search for a spouse for their daughter and can be described by

the following Bellman equation:

F(h)dh. 3.1)

> h
V:w—b+ﬁ/ max JV
: [1—5

The household accepts a marriage offer if the discounted value of marriage is at least equal to
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the value of continuing the search, that is:

h*
V = . 3.2
— (3.2)
Using equation [3.2] we can simplify equation [3.1]to:
* B e *

h —w—b—i—m [h — h*|f(h)dh. (3.3)

Differentiating equation [3.3] with respect to w, we get:

oh* 1

= >0 (3.4)

ow L [X[h— b f(h)dh
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