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Abstract

Policymeasures that seek to address son preference through restrictions on the tools
of sex-selective abortions, without addressing the underlying causes, have been found
to generate negative welfare consequences for unwanted surviving girls. Unlike these
top-down supply-side measures, demand-side measures that focus on increasing the
demand for girls can mitigate the adverse welfare consequences that emerge from the
birth of unwanted girls. We study the impact of an intervention designed to address son
preference, as manifesting in a male-biased sex ratio. The intervention, implemented
in India between 2015-18, had both supply-side and demand-side elements, through
tighter policing of illegal sex-selective abortions and a mass media campaign designed
to increase the perception of the value of a female child. We exploit variation in the
timing of exposure to the programme across Indian districts as well as quasi-exogenous
variation in the sex of the firstborn child to identify the impact of the programme and
find that it led to an increased proportion of female births as well as a reduction in the
gender gap in mortality. The main mechanism is an increase in health investments in
daughters, such as breastfeeding and vaccinations.
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1 Introduction

A key policy challenge in many deeply patriarchal societies characterised by a strong social
norm of son preference is how to tackle the problem of “missing women”, as exemplified by
a male-biased sex ratio (Sen 1992). Missing females at birth largely result from the use of
foetal sex-screening technologies such as ultrasound following by sex-selective abortions.
Many governments around the world, including in China, India, South Korea, Taiwan and
Vietnam, have responded to this challenge with top-down measures such as outright bans
on abortions, bans on sex-selective abortions or restrictions on the use of ultrasound and
other foetal sex-screening technologies. These supply-side measures seek to limit access
to the tools of prenatal sex selection without necessarily affecting the demand for prenatal
sex-selection: as such, while they may lead to a more balanced sex ratio, in the absence
of changes to underlying social norms, they may also displace prenatal discrimination to
postnatal margins (Goodkind 1996). Families that cannot practice prenatal sex selection
may begin to discriminate against unwanted girls, either directly or indirectly, leading
to worsening gender gaps in health and educational outcomes. In contrast, demand-side
measures seek to shift the demand for male and female children by changing underlying
social norms. Such policies have previously taken the form of mass media campaigns that
inform, educate and advocate for more progressive gender norms, and shift perceptions
about the economic and social value of daughters. Could such policies mitigate the adverse
welfare consequences of increased female births by increasing investments in surviving
daughters?
In this paper, we examine the impact of a policy intervention with both supply and

demand-side elements on the probability of female births as well as child mortality and
health outcomes. The supply-side elements seek to restrict access to sex-selective abortions
while the demand-side elements comprise a mass media campaign that promotes the value
of daughters and encourages families to invest in their health and education. A policy with
both supply-side and demand-side elements would lead to an increase in female births, but
the impact on the gender gap in health outcomes would be theoretically ambiguous. If the
supply-side measures dominate, we would expect to see an increase in female births with
worsening health outcomes for “unwanted” daughters relative to sons. In particular, the
increased births of unwanted girls can lead to reduced investments in their human capital
and well-being, worsening their health outcomes. This could take place on account of open
discrimination against girls, compared to boys. It could also result from families resorting
to the use of fertility stopping rules where they keep having children until they achieve a
desired number of sons. In this case, girls are disproportionately born into larger families,
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where they face increased competition for sibling resources, leading a widening gender gap
in health outcomes across the entire population.
However, demand-side measures could mitigate these adverse consequences without

affecting the births of female children. If demand-side measures dominate, the negative
impact on the gender gap in health outcomes could be reversed entirely, especially if families
increase health investments in their daughters.
We estimate treatment effects of a mass media campaign launched in India – the Beti

Bachao Beti Padhao (Save Girls, Educate Girls) programme – aimed at increasing levels of
gender sensitisation, promoting the perception that girls are as valuable as boys, creating
incentives for female education and reducing gender discrimination. This campaign was
rolled out along with several supply-side interventions strengthening the implementation
of the existing legal restrictions on sex screening and sex-selective abortions. The rollout
of the campaign was staggered across districts: during the first phase, 100 districts were
covered, during the second phase, an additional 160 districts were introduced, and finally
the campaign was extended to the entire country in the third phase.
We exploit intertemporal and spatial variation in the rollout of the programme to estimate

its impact on the probability of female births, as well as the gender gap in mortality
and health outcomes. We additionally use quasi-exogenous variation in the sex of the
firstborn child to identify the impact of the intervention on families that are most intensively
affected by the intervention. Previous research has found that Indian families have strong
elder son preference (Jayachandran, Anukriti, Bhalotra and Tam 2021), and while prenatal
sex selection is not common at the first birth order, families with firstborn females are
significantly more likely to resort to sex-selective abortions than families with firstborn
males. Using this variation, we estimate a triple difference estimator that estimates the
impact of the intervention on the gender gap in health outcomes in firstborn female families
treated by the programme, compared with firstborn male families treated by the programme.
We find that while the programme did lead to an increase in the proportion of female

births, it led to a decrease in the gender gap in mortality in intensively treated families.
Moreover, this decrease in mortality for girls was driven by increasing investments in
children, such as increased breastfeeding and vaccinations of both pregnant women and
their children. Fertility continued to increase in firstborn female families treated by the
ban, suggesting that families did resort to the fertility stopping rule to achieve a desired
number of sons when they could no longer make use of sex-selective abortions. However,
the increased competition of sibling resources did not disadvantage female children in
particular, as families were also more likely to invest in their daughters, compared to their
sons. Our approach is robust to potential bias emerging from non-random placement of the
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programme across districts, and we find no evidence of pre-existing trends that could be
driving our results.
We provide the first estimates of the treatment effects of the mass media campaign on

mortality, health outcomes and health investments, allowing us to comment on the relative
efficacy of a supply-side policy – the ban on access to sex-selective abortions – compared to
a policy that incorporates demand-side interventions seeking to shift the underlying level of
son preference. There is a growing body literature that points to the potential for demand-
side interventions to change hardwired social preferences and norms (Anderson et al., 2017).
Jensen and Oster (2009) find that the introduction of cable television in rural India increased
women’s autonomy inmaking fertility decisions and decreased the acceptability of domestic
violence and son preference. In the context of Brazil, La Ferrara et al. (2012) find that access
to television, especially soap operas, significantly lowers fertility among women. Using
a school-based intervention in the state of Haryana in India that engaged adolescents in
classroom discussions about gender equality, Dhar et al. (2018) find that the programme
made children’s attitudes more supportive of gender equality particularly among boys. Ours
is the first analysis of the impact of media campaign on the gender gap in child mortality.
While our analysis is limited by the fact that we only observe data on children between 1 and
5 years after the implementation of this programme, our preliminary results are promising
and suggest the importance of demand-side elements, such as media-based efforts, to shift
social norms through gender sensitisation efforts. This has important insights for policy
design for countries struggling to reduce pervasive and deep rooted gender discrimination
and to address the problem of missing women.
The rest of the paper is organised as follows. Section 2 presents the background on

the media intervention campaign, as well as theoretical motivation on the likely impact of
the policy on gender bias; Section 3 describes the data and presents descriptive statistics;
Section 4 presents the empirical strategy; Section 5 presents the results along as well as a
discussion of potential mechanisms; and Section 6 concludes the discussion.

2 Background to the programme

The context for this study is India, where sex-ratios have long been male-biased. Census
data from 2011 put the sex ratio at 943 females per 1000 males, with considerable variation
across states from 877 females per 1000 males in Haryana to 1084 females per 1000 males
in Kerala. A major cause of the male-biased sex ratio has been the widespread use of
ultrasound technology since the 1980s (Bhalotra and Cochrane, 2010), which is used to
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determine the sex of the foetus, followed by the selective abortion of female foetuses. The
national and state governments reacted to the worsening sex ratio by banning sex-selective
abortions and placing restrictions on access to ultrasounds through a series of legislations
passed between 1989 and 2002.
These bans were found to be effective in increasing female births (Nandi and Deolalikar

2015), but they have also led to worsening gender gaps in human capital outcomes due
to relatively reduced investments in girls compared to boys. Lower investments were the
outcome of outright discrimination, as in the case of lower educational investments leading
to widening gender gaps in educational outcomes (Rastogi and Sharma 2022). They also
resulted from increasing family size as families, in the absence of access to abortion,
begin to rely on the fertility stopping rule to achieve a desired number of sons (Dasgupta
and Sharma 2021). Girls were disproportionately born into larger families after the bans
on abortions were enacted, and suffered from increased sibling competition for resources,
leading to lower investments in early childhood health, higher mortality andworsened health
outcomes.
In 2015, a mass media campaign called the Beti Bachao Beti Padhao (BBBP) pro-

gramme, or the “Save daughters, educate daughters” programme, was launched in some
districts in India with the aim of shifting the social norm of son preference, while simulta-
neously strengthening the policing of illegal sex-selective abortions. While the supply-side
elements of the programme would be anticipated to lead to more female births, the demand-
side elements of the programme could mitigate the adverse effects of discrimination against
“unwanted” girls, either by directly increasing investments in girls, or, indirectly, by reduc-
ing fertility as families are encouraged to be satisfied with the birth of a daughter and not to
persist in trying for a desired number of sons.
The programmewas designed to addressmale-biased sex ratios, and to promotewomen’s

empowerment and gender equality, by preventing sex-selective abortions, ensuring the sur-
vival and protection of the girl child and reducing gender gaps in access to education. The
programmes’s goals by 2018-19 were to: improve the sex ratio in selected districts by
2 percentage points every year, reduce the gender differentials in under-5 mortality rates
from 7 percentage points to 1.5 percentage points, improve female nutrition by reducing the
number of anaemic and underweight girls, and increase the enrollment of girls in secondary
education to 82 percent. The mass communication campaign involves spreading aware-
ness and disseminating information through radio jingles in Hindi and regional languages,
televised messages, community engagement through mobile exhibition vans, social media
and field publicity using hand-outs, brochures, text messages on mobile phones in English,
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Hindi and regional languages. 1
Ensuring the effective implementation of the ban on sex detection and sex-selective

abortions was also a part of the BBBP programme. Local officials were made to monitor
the sex ratio at birth and register all births through the Civil Registration System. All
pregnancies were to be registered along with the provision of antenatal care (ANC) and
postnatal services. All genetic laboratories and clinics conducting any preconception and
prenatal diagnostic counselling or tests were to be registered and a complete database
of complaints about violations of the ban was to be maintained. Sting operations were
conducted to unearth the illegal practice of sex selection (GoI, 2019).
As it focused on both a more stringent implementation of the ban as well as encouraging

changes in social norms through advocacy and media campaigns, the programme has both
supply-side and demand-side elements. This provides a unique setting to examine the
efficacy of legal bans when coupled with demand-side interventions that can change the
underlying son preference that drives gender discrimination.
The budgetary allocation of funds from 2015-2018 was in excess of Rs 11 billion (GoI,

2019). In a short period of time the BBBP programme has become very well known:
a recent survey of 14 states finds nearly 88 per cent of respondents were aware of the
programme (Sinha et al., 2020).
The programme was initially launched in 100 districts in 2015 (Phase 1), and was

expanded to 61 additional districts in 2016 (Phase 2). It was expanded to the rest of the
country by 2018 (Phase 3). The initiative mainly involved a mass communication campaign
targeted at shifting social norms and perceptions about the worth of the girl child, as well as
some additional actions in selected districts where the child sex ratio had increased in favour
of males between 2001 and 2011. The mass media campaign was launched at the national
level, with focused interventions in programme districts. So far there has been very limited
research on the impact of the programme. Gupta et al. (2018) examine the short-run impacts
of the program in Haryana but they are only able to compare outcomes from before and after
the implementation of the programme. They find a significant improvement in the sex ratio
at birth in favour of females when analysing data from 2005-2016 for the state of Haryana.

1Other actions included a renewed focus on the enforcement of the ban on sex detection and sex-selective
abortions. State governments and district-level officials were also asked to improve data collection of birth
registrations and the district-level sex ratio at birth through the existing network of health workers and local
government structures. Some other measures in the context of health include improvements in the prenatal
and postnatal care of mothers, and the provision of counselling to ensure the equitable care of female infants,
as well as the training of front-line health workers to make them more sensitive to these concerns. On the
educational front, measures include universal enrollment of females in school and construction of toilets
specifically for the use of females, as well as the integration of gender-related awareness in the educational
curriculum, and gender-sensitisation training of police and judicial personnel.
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We use the staggered timing in the roll out of the program across districts to estimate if
the relative mortality and health investments for girls improve in districts exposed to the
programme, compared to girls in untreated districts. Additionally, we exploit the quasi-
exogenous assignment of the gender of the firstborn child to estimate the impact of the
programme on the gender gap in relatively intensively treated families – those with firstborn
females – compared to less intensively treated families. To our knowledge, these are the
first causal estimates of the impact of the programme on child health outcomes.

3 Data

To examine the impacts of the BBBP programme, we pool retrospective birth data from
two rounds of the National Family Health Survey(NFHS), a national household survey
conducted in 2015-16 and 2019-2020. For fertility outcomes, we use pooled data from
retrospective birth histories of all women aged between 15-49 years to construct a dataset
of all births that take place in a ten year period between 2011-2020. This dataset includes
over 3.2 million mother-year observations on almost 600,000 unique women.
For child health and mortality outcomes, we organise the data at the level of the child.

The data on child birth and mortality include 640,00 child observations. In addition, we
consider anthropometric outcomes of approximately 390,000 children as well as health
investments such as vaccinations of 200,000-300,000 children.
The data also includes a rich set of mother and household characteristics including

mother’s age, mother’s age at childbirth, whether the mother has completed primary educa-
tion, total children ever born to the mother, religion, caste, whether the household is located
in an urban area, household wealth index and total number of members in the household.

4 Empirical Strategy

4.1 Impact on female births

We first examine the impact of the BBBP programme on the proportion of female births.
We estimate the following equation:
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𝑌𝑏𝑚𝑑𝑦 = 𝛽0 + 𝛽1FirstbornFemale𝑚 + 𝛽2(Treat × FirstbornFemale)𝑚𝑑𝑦

+ 𝜂X𝑚𝑑𝑦 + 𝛿𝑑 + 𝛾𝑦 + 𝜂𝑑𝑌𝑒𝑎𝑟 + 𝜆𝑏 + 𝜖𝑏𝑚𝑑𝑦 (1)

where 𝑌𝑖𝑏𝑚𝑑𝑦 is, for any given year 𝑦, the current proportion of female births out of all
births for a mother 𝑚 from district 𝑑, and at parity 𝑏. Treat𝑦 takes the value one for all years
after the programme has been implemented in that district and zero otherwise. Firstborn
Female𝑚 is defined at the mother level, taking the value one if mother 𝑚 has a firstborn
female child and zero otherwise. We include birth order fixed effects (𝜆𝑏) and district-year
fixed effects (𝛿𝑑𝑦). Further, the estimation includes 𝑋𝑚, a vector of socioeconomic and
demographic characteristics comprising of mother’s age, whether the mother completed
primary education, mother’s religion, mother’s caste, whether the house is located in
an urban area, number of members in the household, household wealth index, and sex
composition of adults in the household. Standard errors are clustered by district. The main
coefficient of interest, 𝛽2, estimates the change in the proportion of female children out of all
children for a mother that we observe after exposure to the BBBP programme, in firstborn
female families compared to firstborn male families.
The dataset is a full fertility history of 440,000 mothers through the period 2011-2020,

including only those mothers who had at least one birth through this period. We drop
mothers who had their first child more than 20 years before the start of the survey so as
to limit the recall period. The results of this estimation are presented in Table 1. We find
that mothers in treated districts were more likely to have female children at birth orders of
greater than one, while there is no significant impact in the probability of a female being
born as a firstborn child. This effect is driven by firstborn female families: such families
are 1.8 percentage points more likely to have female birth than a male birth. Women who
were surveyed in treated districts were more likely to have a greater proportion of female
children than women who were surveyed in non-treated districts.
In an alternative specification, we use a binary variable for whether child 𝑖 born tomother

𝑚 in year 𝑦 is female. The coefficient of interest on the interaction term between 𝑇𝑟𝑒𝑎𝑡
and 𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛𝐹𝑒𝑚𝑎𝑙𝑒 now captures the increased probability of a female birth in treated
firstborn female families relative to treated firstborn male families. The results are presented
in Table 2. As above, we find that the probability of female births relatively increases after
exposure to the programme among firstborn female families, and this difference is significant
at the 1% level.
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This provides evidence that exposure to treatment had the greatest impact among families
that were more likely to resort to favour sons - those which had a firstborn female child.
These families would have been more likely to resort to sex-selective abortions in the
absence of the programme. However, exposure to the programme reduces their access to
illegal ultrasounds and abortions, while also potentially shifting the social norms that drive
their preferences for the birth of sons, leading to lower demand for sons. It is in such
families that female children are now more likely to be born.

4.2 Impact on the gender gap in mortality

Having established that the programme did lead to a rise in female births, particularly
among firstborn female families, we next test whether the increase in the proportion of
female children led to a change in the gender gap in mortality and health outcomes. We use
the quasi-exogenous variation in the sex of the firstborn child to identify the effect on the
gender gap in health outcomes by estimating the following triple difference specification:

𝑌𝑖𝑏𝑚𝑑𝑡𝑦 = 𝛽0 + 𝛽1(Treat × FirstbornFemale × Female)𝑖𝑏𝑚ℎ𝑑𝑡𝑦

+ 𝛽2(Treat × FirstbornFemale)𝑚𝑡𝑦 + 𝛽3(Treat × Female)𝑖𝑏𝑚𝑑𝑡𝑦

+ 𝛽4(FirstbornFemale × Female)𝑖𝑏𝑚𝑑𝑡𝑦 + 𝛽5Female𝑖𝑏𝑚𝑑𝑡𝑦

+ 𝛽6FirstbornFemale + 𝜂X𝑚𝑦 + 𝛿𝑑𝑦 + 𝜏𝑡 + 𝜌𝑏 + 𝜖𝑖𝑏𝑚𝑑𝑡𝑦 (2)

where 𝑌𝑖𝑏𝑚𝑑𝑡𝑦 captures a range of mortality and health outcomes for child 𝑖 of birth order 𝑏
born tomother𝑚 in district 𝑑 inmonth 𝑡 and year 𝑦. Treat𝑑𝑡𝑦 takes the value one if the child is
born after the programme was implemented in the district and zero otherwise. Female𝑖𝑏𝑚𝑑𝑡𝑦

takes the value one if the child’s sex is female and zero otherwise. Firstborn Female𝑚 is
defined at themother level, taking the value one ifmother𝑚 of child 𝑖 has a firstborn girl child
and zero otherwise. We include the triple interaction of these three variables as well as all
pairwise interactions between them. We include district-birth year fixed effects (𝛿𝑑𝑦), birth
month fixed effects (𝜏𝑡), and birth order fixed effects (𝜌𝑏). Further, the estimation includes
𝑋𝑚𝑦, a vector of socioeconomic and demographic characteristics comprising mother’s age
at birth, mother’s age at the time of the survey, whether the mother completed primary
education, mother’s weight for height, mother’s religion, mother’s caste, whether the house
is located in an urban area, number of members in the household, household wealth index
and sex composition of adults in the household. Standard errors are clustered by state.
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𝛽1, the coefficient on the interaction of triple interaction term between Treat, Firstborn
Female and Female, is our coefficient of interest and captures whether the gender gap in
health outcomes of children born into firstborn female families are differentially affected
by the programme compared to the gender gap in children born into firstborn male fami-
lies. Since the 𝑇𝑟𝑒𝑎𝑡 variable varies both over time and across district, this coefficient is
identified through four sources of variation: spatial and intertemporal variation in exposure
to treatment, quasi-exogenous variation in the sex of the firstborn child, and the sex of the
child. Districts were selected for the programme based on their pre-programme sex ratios,
with those districts with the lowest numbers of females per males being selected first. We
control for this variation through the use of district-year fixed effects which capture level
differences in the districts assigned to different treatment phases.
We use two measures of child mortality: neonatal mortality (if a child died before

completing 1 month) and infant mortality (if the child died before completing 1 year). We
are not able to consider under-five mortality (if a child died before completing 5 years)
because most children have not been fully exposed to five years of the programme. The
sample includes children born between 2011 and 2020 in all states.
In addition tomortality, we also consider health outcomes, including (i) a set of objective

biomarkers such as height for age and weight for age; (ii) indicators for health investments
that could affect these biomarkers such as ante-natal care (ANC) visits, whether a mother
has received tetanus shots while pregnant and breastfeeding duration; and iii) the vaccine
status of the children for a range of diseases including measles, hepatitis B, polio, DPT, and
BCG. A detailed note on variable definitions and construction can be found in Appendix A.

5 Results

5.1 Impact of the BBBP intervention on child mortality and health

outcomes

The results of the impact of the BBBP intervention on mortality are presented in Table 3.
The estimated coefficient on the triple interaction term between Treat, Firstborn Female
and Female is negative and significantly different from zero at the 5% level in the case
of neonatal mortality. The coefficient is also negative and also of a very similar size for
infant mortality, though this is not significantly different from zero. This indicates that the
gender gap in child mortality declined in families that were most intensively treated by the
programme, while controlling for exposure to the programme.
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This is a striking result, particularly when compared to the estimated impact of supply-
side restrictions on abortion, which find that bans on prenatal sex selection led to an increase
in the gender gap in mortality. While the BBBP programme also incorporates supply-side
elements, it prominently includes a mass media campaign that was aimed at shifting social
norms around the perceived desirability of daughters. As a result, treated families are both
more likely to have more daughters and more likely to treat them better as well.
We also examine anthropometric outcomes, such as height-for-age (HFA), weight-for-

age (WFA) and body mass index (BMI) that relate to health in Table 4. Unlike with
mortality, there is no significant reduction in the gender gap in these health outcomes. This
could be because these observations are on children who are between the ages of 0-5 years,
which means the older children have not yet been fully exposed to the treatment. Another
way to interpret these results is that despite an increase in female births caused by the
programme, there is no negative effect on the observed health outcomes of female children.
On the other hand, a ban on sex-selective abortions – a pure supply-side measure to tackle
son preference – caused a rise in the gender gap in height and weight outcomes (Dasgupta
and Sharma 2022).
We next examine the gender gap in investments in children in Tables 5 and 6. We

consider some prenatal investments such as antenatal visits and tetanus shots, as well as
several postnatal investments such as months of breastfeeding and whether a child received
a routine vaccination. We find that mothers of girls are 6.7 percentage points more likely
to receive a tetanus shot than mothers of boys, when comparing the gender gap among
treated firstborn female and treated firstborn male families. This difference is statistically
significant at the 1% level. Similarly, the gender gap inmonths of breastfeeding also narrows
by 1.48 months. Among common vaccinations received by children, the coefficients on
the triple interaction term are positive and significant for DPT vaccines, and positive and
statistically significantly different from 0 for others, like measles, hepatitis B, polio and
BCG.
In sum, in stark contrast to results that find a worsening of female child mortality health

outcomes as a result of supply-side measures such as bans on prenatal sex-selection, a
policy with demand-side elements is able to mitigate and outright reverse some of these
adverse consequences. We observe lower mortality outcomes for girls, potentially driven by
increased parental investments such as in breastfeeding and in vaccinations. These indicate
significant benefits from the implementation of a gender-equity focused policy with a strong
demand-side component.
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5.2 Pre-intervention trends

We test for the possibility of pre-intervention trends that could be biasing our results by
restricting our analysis to children born before their districts were exposed to the programme.
We interact the variables 𝐹𝑖𝑟𝑠𝑡𝑏𝑜𝑟𝑛𝐹𝑒𝑚𝑎𝑙𝑒 and 𝐹𝑒𝑚𝑎𝑙𝑒 with an indicator for the each
of five years preceding treatment. The results of this estimation are in Table 7. All the
coefficients on the lagged terms are insignificantly different from 0.

5.3 Impact on fertility

To investigate the effects of BBBP programme on fertility, we use a similar estimation
framework as equation (1). Specifically, we test if fertility increases relatively more in
firstborn female families as compared to firstborn male families after the implementation
of the policy. We run the following estimation:

𝑌𝑚𝑑𝑦 = 𝛽0 + 𝛽1Treat𝑚𝑑𝑦 + 𝛽2FirstbornFemale𝑚𝑑𝑦 +
+ 𝛽3(Treat × FirstbornFemale)𝑚𝑑𝑦 + 𝛽4𝑋𝑚𝑑𝑦 + 𝛿𝑑𝑦 + 𝜖𝑚𝑑𝑦 (3)

where𝑌𝑚𝑑𝑦 is an indicator for fertility formother𝑚 in district 𝑑 in year 𝑦. We include district-
birth year fixed effects (𝛿𝑠𝑦) and a set of controls 𝑋𝑚𝑠𝑦 that includes mothers education,
mothers age, total children born, religion, caste, living in an urban area, total number
of household members, and family structure. The main coefficient of interest is 𝛽3, the
coefficient on the interaction between an indicator for a firstborn female family and the
treatment indicator.
The results are in Table 8. We find that fertility continued to increase in firstborn

female families even after exposure to treatment. In other words, the programme leads to
an increase in the likelihood of female births, as well as an increase in the probability of
any birth. This suggests use of the fertility stopping rule by families who continue to have
children to increase their chances of achieving a desired level of sons. However, unlike in
the case of pure supply-side measures, we do not observe a worsening in health outcomes
of girls relative to boys. Presumably, any negative effects from the increased competition
for sibling resources that are disproportionately faced by girls are cancelled out or even
reversed by the benefits from increased care and investments in female child health.
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6 Discussion

We examine the impact of a large-scale intervention to tackle son preference that focuses
both on supply-side measures that reduce access to sex-selective abortions, as well as a mass
media intervention that seeks to shift social norms and increase the demand for girls. We
find that the policy does lead to an increase in female births, it also leads to an improvement
in female health outcomes, relative to males. In doing so, the policy reverses the adverse
consequences of having a large number of “unwanted” female births, or the rise in fertility
that results from families using the fertility stopping rule to achieve a desired number of sons.
This emphasises the importance of incorporating demand-side elements to policies that seek
to eliminate gender discrimination, rather than simply focus on top-down approaches that
address some tools of discrimination without addressing the underlying causes.
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Appendix A Variable definitions

1. Indicators for health investments

(a) The number of antenatal visits the women had while the child was in utero.
The value of these visits were topcoded at 20+ visits, while the the children
whose mothers did not go for antenatal care were coded as 0. According to
WHO recommendations, there should be a minimum of eight antenatal visits to
decrease perinatal mortality and improve women’s experience of care.

(b) This variable reports if and how many tetanus toxicoid vaccinations were given
to mother while the child was in utero for children born in three to five years
before the survey. According to WHO recommendations, in case the mother is
not previously vaccinated or in the case of unknown vaccination status ofmother,
she should be given two doses of tetanus toxicoid vaccination one month apart,
with the second dose given at least two weeks before the delivery.

(c) Breastfeeding refers to months of breastfeeding for the children born in three
to five years before the survey including the cases where (a) the child’s mother
was still breastfeeding at the interview time and (b) the child had been breastfed
until his/her death. On a population basis, exclusive breastfeeding for 6 months
is the best way of feeding infants, and after that infants should be continued
with breastfeeding for up to 2 years of age or beyond along with complementary
foods.

2. Set of objective biomarkers

(a) Height for age z-score captures the height for age z-score value for surviving
children born in three to five years before the survey. According to the WHO
global database on child growth andmalnutrition a height for age z score between
-2 & -3 is characterized as moderate chronic malnutrition, while that below -3
corresponds to severe chronic malnutrition.

(b) Weight for age z-score captures the weight for age z-score value for surviving
children born in three to five years before the survey. Low child weight for
age indicates acute/chronic malnutrition. According to WHO global database
on child growth and malnutrition weight for age z-score between -2 & -3 cor-
responds to moderate malnutrition, while that below -3 corresponds to severe
malnutrition.
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