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Abstract

This paper examines how maternal and child health (MCH) programs influence

fertility and the continuation of unintended pregnancies. I study a large-scale MCH

program in India that offered cash incentives for institutional delivery and engaged

community health workers, using a difference-in-differences design exploiting varia-

tion in eligibility across states. The program generated two distinct responses: fertil-

ity declined among older women, while younger women became more likely to carry

unintended pregnancies to term, increasing unplanned births. Mechanism analysis

shows that increased access to community health workers was a key driver of the rise

in unplanned births. Further evidence points to two behavioral responses underlying

this channel: women’s desired fertility declined more than men’s, creating spousal

disagreement that often results in more unintended pregnancies being carried to term

in male-dominated settings; and contact with health workers led to more negative

attitudes toward abortion. These findings suggest that while MCH programs aim to

improve maternal care, they can also shape post-conception decisions in unintended

ways.
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1 Introduction

An unintended pregnancy ending in a live birth, often referred to as an unplanned birth,

is a substantial public health and development concern. Between 2015 and 2019, an esti-

mated 121 million unintended pregnancies occurred annually worldwide, and nearly 40

million of these were carried to term (Bearak et al., 2020). The burden is particularly high

in low-income settings such as India, which accounted for over 14 percent of all unin-

tended pregnancies during this period, with roughly one-third ending in live births (Mc-

farlane et al., 2022). These births are associated with lower utilization of maternal health

services, worse maternal mental health, and poorer health and developmental outcomes

for children (Wado et al., 2013; Bahk et al., 2015; Nelson et al., 2022; Singh et al., 2012;

Marston and Cleland, 2003; Shapiro-Mendoza et al., 2006; Foster et al., 2018). Considering

their wide-ranging impact on maternal and child well-being, understanding the determi-

nants of unplanned births is essential for designing policies that improve maternal and

child health and support reproductive goals.

Maternal and child health (MCH) programs that subsidize the cost of delivery and pre-

natal and postnatal care, and provide maternal health counseling and follow-up through

community health workers, could plausibly affect the likelihood of unplanned births. Ex-

isting research on MCH programs has primarily examined their effects on service utiliza-

tion and maternal and infant mortality (Lim et al., 2010; Powell-Jackson et al., 2015), and,

on the pre-conception margin, fertility levels (Nandi and Laxminarayan, 2016). While

these interventions have been shown to improve health outcomes, their specific features

can also influence reproductive decisions more broadly. They may affect behavior before

conception through changes in contraceptive use, and after conception, through deci-

sions about pregnancy continuation. Such post-conception responses can be shaped by

the costs of delivery, information and support from health workers, and prevailing social

norms regarding abortion (Ananat et al., 2009; Valente, 2014; Antón et al., 2018). De-

spite extensive evidence on service uptake and health outcomes, far less is known about

how MCH programs affect the post-conception margin, particularly whether unintended

pregnancies are carried to term.
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This paper addresses this gap by focusing on India’s Janani Suraksha Yojana (JSY), a

nationwide maternal and child health program that provides conditional cash transfers

to promote institutional deliveries. While JSY’s primary aim is to improve maternal and

newborn survival, its design alters both the cost structure and the information environ-

ment surrounding childbirth. Financial incentives for institutional delivery reduce out-

of-pocket childbirth expenses, and performance-based payments to community health

workers, known as Accredited Social Health Activists (ASHAs), encourage sustained en-

gagement with pregnant women. These features create conditions that can influence not

only the incidence and timing of pregnancies but also the likelihood that unintended ones

are carried to term.

I estimate the causal effect of JSY on these reproductive behaviors using a difference-

in-differences (DiD) strategy that leverages differences in program eligibility across In-

dian states. States were classified as either Low-Performing States (LPS) or High-Performing

States (HPS) based on baseline institutional delivery rates.1 In LPS, where institutional

delivery rates were historically low, JSY benefits were universally available to all pregnant

women. In HPS, eligibility was restricted to women below the poverty line, Scheduled

Castes or Tribes, and those with up to two live births. The DiD design compares changes

in outcomes between two groups with similar socioeconomic characteristics: ineligible

women in HPS (those above the poverty line and not from Scheduled Castes or Tribes)

serve as the control group, while eligible women with the same characteristics in LPS

form the treatment group.

The analysis yields two main findings. First, JSY reduced fertility among older women

and increased the uptake of contraceptive methods. This pattern suggests that improved

access to family planning services through health programs enabled women to lower

their total fertility. Second, the program increased the likelihood of unplanned births,

with the effect concentrated among younger women. These results indicate that MCH

programs can influence reproductive decisions along both the pre-conception margin,

by affecting contraceptive use and fertility levels, and the post-conception margin, by

1LPS includes Uttar Pradesh, Uttarakhand, Bihar, Jharkhand, Madhya Pradesh, Chhattisgarh, Assam,

Rajasthan, Odisha, and Jammu and Kashmir.
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shaping whether unintended pregnancies are carried to term.

To investigate a key channel underlying the increase in unplanned births, I study the

role of community health workers using a second difference-in-differences design. This

analysis exploits a later-phase reform of the program that expanded ASHA incentives

in High-Performing States.2 The expansion increased unplanned births among younger

women. Using a regression discontinuity design, I also show that the reform sharply

increased women’s interactions with the community health workers. These findings sug-

gest that greater contact with health workers, driven by cash incentives, contributed to

the rise in unplanned births.

I provide suggestive evidence for two mechanisms through which greater engagement

with community health workers contributed to the rise in unplanned births. First, expo-

sure to ASHAs increased the likelihood that women, but not their husbands, reported no

desire for more children. This gender difference can lead to disagreements about contin-

uing a pregnancy. In settings with male-dominated decision-making, spousal disagree-

ment over fertility preferences often results in outcomes aligned with the husband’s pref-

erence (Komura, 2013; Doepke and Tertilt, 2018; Mishra and Parasnis, 2021; Thomson,

1997). In such contexts, women may end up carrying unintended pregnancies to term if

their husbands want the pregnancy to continue, even when the women themselves prefer

not to have more children.

Second, more engagement with health workers leads to lower acceptance of abortion.

This finding aligns with previous literature showing that community health workers of-

ten promote pronatalist norms and discourage abortion. They may do so through re-

peated counseling, concerns about confidentiality (Nandagiri, 2019; Glenton et al., 2017;

Gupta et al., 2017), and financial incentives that pay ASHAs for each institutional deliv-

ery, which can encourage them to promote delivery over abortion (Javadekar et al., 2025).

When abortion is seen as less acceptable, women with unintended pregnancies are more

likely to carry them to term, contributing to the rise in unplanned births.

Taken together, the findings demonstrate that MCH programs affect not only whether

2Four years after JSY began, the program was reformed to extend cash incentives to ASHAs in High-

Performing States, where previously only mothers received payments.
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and when to conceive but also the likelihood that unintended pregnancies result in live

births. While these programs aim to improve maternal and neonatal health, their in-

centive structures and delivery mechanisms can generate unintended effects on post-

conception behavior. Understanding these broader impacts is essential for designing

MCH interventions that support both health improvements and reproductive autonomy.

This paper contributes to four strands of literature at the intersection of maternal

health policy, fertility behavior, community health workers, and incentive design in pub-

lic service delivery.

First, it expands the literature on the effects of maternal and child health (MCH) pro-

grams, which has largely focused on service uptake and clinical outcomes such as insti-

tutional delivery rates and maternal or neonatal mortality (e.g., Lim et al., 2010; Powell-

Jackson et al., 2015). Recent work has begun to examine behavioral outcomes such as sex-

selective abortion (e.g., Javadekar et al., 2025). By further shifting attention to whether

unintended pregnancies are carried to term, this paper highlights that MCH interven-

tions can influence a broader set of reproductive intentions and birth composition. These

outcomes are central to maternal well-being but are often overlooked in program evalua-

tions.

Second, the paper contributes to research on the determinants of unintended fertil-

ity. Much of this work emphasizes pre-conception constraints, such as limited access to

contraception or safe abortion services (e.g., Bongaarts, 1990; Bailey, 2010; Miller, 2010).

I show that maternal health programs can also shape post-conception behavior. By re-

ducing the financial and emotional costs of childbirth and increasing contact with health

workers, such programs may increase the likelihood that unintended pregnancies are

carried to term. This mechanism helps explain how unplanned births may rise even in

settings where contraceptive access is improving.

Third, this study adds to the literature on community health workers (CHWs), which

has emphasized their role in expanding access to care and improving health outcomes

(e.g., Björkman and Svensson, 2009; Dupas, 2011). I provide new evidence that CHWs can

also influence fertility preferences. Exposure to India’s Accredited Social Health Activists

(ASHAs) increases the likelihood that younger women report a desire to stop childbear-
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ing, while the fertility preferences of their husbands remain unchanged. This divergence

suggests a household-level channel through which CHWs may affect reproductive deci-

sions beyond the delivery of clinical services.

Finally, this paper contributes to the literature on incentive design in public service

delivery. Prior work has shown that performance-based pay can increase provider ef-

fort and improve the delivery of targeted services. For example, Gertler and Vermeersch

(2013) and Singh and Masters (2017) show that provider incentives can improve child

health and service delivery. Moreover, Mendelson et al. (2017) and Gadsden et al. (2021)

find in systematic reviews that pay-for-performance programs often raise health service

use and quality. I extend this literature by showing that incentives tied to institutional

delivery affected not only service uptake but also behavioral outcomes. Specifically, the

expansion of ASHA incentives increased their engagement with pregnant women, which

in turn influenced decisions about whether to continue unintended pregnancies. This

suggests that pay-for-performance programs can affect sensitive outcomes such as repro-

ductive autonomy, with implications for how such incentives are designed and targeted.

The rest of the paper proceeds as follows. Section 2 provides institutional background

on unplanned fertility and the JSY program. Section 3 outlines a conceptual framework

for how MCH programs can influence fertility behavior along both pre- and post-conception

margins. Section 4 describes the data and variable construction. Sections 5 and 6 present

the empirical strategy and main results on overall fertility and unplanned births. Section

7 validates the empirical design using pre-trend tests. Section 8 examines mechanisms

operating through exposure to community health workers. Section 9 investigates behav-

ioral responses underlying this health worker channel, focusing on changes in fertility

preferences and abortion attitudes. Section 10 reports robustness checks, and Section 11

concludes.
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2 Background

2.1 Unintended Fertility Ending in Births

Between 2015 and 2019, an estimated 121 million unintended pregnancies occurred annu-

ally worldwide, accounting for nearly half of all pregnancies (Bearak et al., 2020; Mcfar-

lane et al., 2022). These pregnancies had various outcomes: approximately 61% ended in

abortion, while the remainder resulted in live births or miscarriages. When unintended

pregnancies are carried to term, the resulting live births are termed unplanned births.

India accounts for a substantial share of global unplanned births. The country experi-

enced over 14% of all unintended pregnancies during 2015-2019 (Mcfarlane et al., 2022).

In 2015, India’s unintended pregnancy rate was 70 per 1,000 women aged 15-49. Of these

unintended pregnancies, approximately 33% were carried to term as unplanned births or

ended in miscarriage, while 67% ended in abortion (Singh et al., 2018).3

Unplanned births have important implications for maternal and child health. Women

with unplanned births utilize fewer maternal health services, including reduced ante-

natal care visits and inadequate prenatal follow-up, particularly in low-income settings

(Wado et al., 2013). These births are also associated with adverse mental health outcomes.

Women experiencing unplanned births face higher risks of postpartum depression and

elevated stress levels (Bahk et al., 2015). A recent meta-analysis confirms that unintended

pregnancies carried to term are strongly associated with increased odds of maternal de-

pression during and after pregnancy (Nelson et al., 2022).

Children born from unplanned births also face significant health challenges. These

children experience lower vaccination rates, increased risk of stunting (impaired growth

and development), and higher mortality during neonatal and early childhood periods

(Singh et al., 2012). Studies show that children from unintended pregnancies have 15 per-

3Abortion has been legal in India under the Medical Termination of Pregnancy (MTP) Act since 1971.

The law permits abortion up to 20 weeks of gestation under a broad range of conditions, including risk to

the woman’s physical or mental health, contraceptive failure, and fetal abnormalities (Stillman et al., 2014).

In 2021, amendments extended the gestational limit to 24 weeks for certain categories of women (Kumari

and Kishore, 2021).
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cent higher odds of being stunted compared to those from intended pregnancies (Marston

and Cleland, 2003; Shapiro-Mendoza et al., 2006). The effects extend to siblings as well:

when women were unable to terminate unintended pregnancies, their existing children

showed lower cognitive development scores and increased poverty rates compared to

children whose mothers obtained wanted abortions (Foster et al., 2018).

Given their prevalence and wide-ranging health implications, understanding the fac-

tors that influence whether unintended pregnancies are carried to term is essential for

health policy. They connect immediate reproductive decisions to long-term maternal and

child well-being, shaping pathways of health, human capital, and household welfare over

time. As countries expand maternal health programs, recognizing their broader effects on

fertility decisions becomes increasingly important for policy design.

2.2 Janani Suraksha Yojana (JSY): A Safe Motherhood Initiative

The Janani Suraksha Yojana (JSY) is a conditional cash transfer program launched by the

Government of India in 2005 with the primary objective of reducing maternal and neona-

tal mortality by encouraging institutional deliveries. The program operates under the

National Health Mission (NHM) and targets economically vulnerable pregnant women,

aiming to increase access to healthcare facilities and reduce home births, which are often

associated with higher risks of maternal and neonatal complications.

A key feature of JSY is its cash incentive structure, designed to promote institutional

deliveries. Under the scheme, pregnant women receive monetary support when they

give birth in a health facility, reducing financial barriers to accessing medical care. Addi-

tionally, Accredited Social Health Activists (ASHAs), who are trained community health

workers, are compensated for assisting expectant mothers. ASHAs provide guidance on

maternal health, facilitate transportation to health facilities, and help with registration

and documentation required to access JSY benefits. By offering incentives to both moth-

ers and ASHAs, the program aims to promote broader outreach and greater uptake of

maternal healthcare services.

The program distinguishes between Low-Performing States (LPS) and High-Performing

7



States (HPS) based on institutional delivery rates. In LPS, where institutional delivery

rates were initially low, all pregnant women are eligible for JSY benefits. In contrast, in

HPS, where institutional deliveries were already relatively high, eligibility is limited to

women classified as Below the Poverty Line (BPL) or belonging to Scheduled Castes (SC)

or Scheduled Tribes (ST), and only for up to two live births.

Since its start, the financial incentives provided under JSY have changed over time. In

2005, mothers in low-performing states (LPS) received 1,400 Rps (about $32 USD, or 1,000

Rps /$23 USD in urban areas) for giving birth in a health facility, and ASHAs were paid

600 Rps (around $14 USD) for each delivery they supported. In high-performing states

(HPS), mothers received 700 Rps ($16 USD; 600 Rps/$14USD in urban areas), and ASHAs

did not receive any payment initially. From April 2009, the program expanded to offer

ASHAs in HPS a payment of 200Rps (about $5 USD) per delivery while keeping the same

payments for mothers. To give a sense of scale, the 1,400 Rps payment to mothers in 2005

was about 4–5 percent of India’s average annual income per person (roughly $740 USD

in 2005, World Bank 2023), making it a significant amount for low-income households.

Similarly, the 600Rps payment to ASHAs was a meaningful performance-based incentive

in areas where other earning opportunities were limited. Table1 summarizes how JSY

incentives varied over time and by state classification.

Table 1: Variation in JSY Incentive Structure

State Type Recipient 2005–2009 Payment (Rps) From April 2009 Payment (Rps)

LPS
Mother

1,400 (Rural) 1,400 (Rural)

1,000 (Urban) 1,000 (Urban)

ASHA 600 per delivery 600 per delivery

HPS
Mother

700 (Rural) 700 (Rural)

600 (Urban) 600 (Urban)

ASHA None 200 per delivery
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3 Conceptual Framework

Following Ananat et al. (2009), reproductive decision-making can be modeled as a se-

quential process with two stages. In the first stage, women decide whether and when to

conceive. In the second stage, conditional on conception, they decide whether to carry

the pregnancy to term or seek termination.

Both stages are shaped by financial, informational, and social constraints. Pre-conception

decisions depend on access to contraception and family planning counseling, which can

reduce fertility (Ashraf et al., 2014; Dupas, 2011), as well as on expected costs of child-

bearing. Post-conception decisions about pregnancy continuation reflect delivery costs,

the cost of abortion, interactions with community health workers, and prevailing social

norms regarding abortion (Ananat et al., 2009; Valente, 2014; Antón et al., 2018).

India’s Janani Suraksha Yojana (JSY) program offers a useful empirical setting to ex-

amine how MCH components affect these processes. JSY is a nationwide maternal and

child health initiative that provides financial incentives for institutional deliveries and

mobilizes Accredited Social Health Activists (ASHAs) to engage with pregnant women

and families. While its explicit goal is to reduce maternal and neonatal mortality, JSY may

also reshape the broader reproductive environment by altering costs, information flows,

and social interactions surrounding fertility decisions.

I hypothesize three primary channels through which JSY can influence reproductive

outcomes:

(1) Expanding access to family planning services and information;

(2) Reducing the financial cost of childbirth;

(3) Intensifying health worker engagement with pregnant women and families.

These mechanisms are expected to operate differently across the two stages of reproduc-

tive decision-making.

Stage 1: Pre-conception Decisions Before conception, JSY can exert two opposing in-

fluences on overall fertility. On one hand, the cash incentives for institutional delivery

and the reduced costs of pregnancy-related care can lower the expected costs of having
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additional children, potentially raising fertility. This channel aligns with prior economic

literature on the interaction between childbearing costs and fertility (Becker, 1973; Galor

and Weil, 2000; Todd and Wolpin, 2010).

On the other hand, even though JSY is not a dedicated family planning intervention,

ASHAs play an active role in promoting the use of contraceptive methods and reproduc-

tive health awareness in their communities. As a part of their routine responsibilities,

ASHAs provide counseling on birth preparedness, safe motherhood, and family plan-

ning. They also act as local distributors of contraceptives such as oral pills and condoms

(Saxena et al., 2018, 2021; Moughalian et al., 2024). These activities lower informational

and access barriers to contraception, thereby reducing overall fertility. This pathway is

consistent with evidence suggesting that health interventions can shift fertility behavior

through improved contraceptive access in low-resource settings (Ashraf et al., 2014; Du-

pas, 2011).

Stage 2: Post-Conception Decisions Once a pregnancy has occurred, JSY may unin-

tentionally increase the likelihood that unintended pregnancies are carried to term. By

lowering the out-of-pocket costs of childbirth, the program reduces the economic bur-

den of continuing a pregnancy. Additionally, performance-based incentives for ASHAs

encourage active engagement with pregnant women, which can discourage abortion by

reinforcing moral, religious, or social norms against pregnancy termination (Javadekar

et al., 2025; Gipson et al., 2008). Furthermore, ASHAs may unevenly shape fertility de-

sires by engaging more directly with women than their husbands during family planning

outreach. In settings with limited female autonomy, this can lead to discordance in fer-

tility preferences—where wives desire fewer children than their husbands—potentially

increasing the likelihood of unplanned births. (Komura, 2013; Doepke and Tertilt, 2018;

Mishra and Parasnis, 2021; Thomson, 1997).

Figure 1 visually summarizes the pathways through which JSY may influence re-

productive outcomes, integrating the two-stage structure with the hypothesized mech-

anisms.

Taken together, this study examines three primary research questions:
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• Hypothesis 1: How does fertility respond to the availability of maternal health ser-

vices under the JSY program?

• Hypothesis 2: Does the provision of maternal health services under the JSY pro-

gram lead to an increase in unintended births?

• Hypothesis 3: If so, is this effect primarily driven by cash incentives or improved

access to health workers?

Figure 1: Conceptual Framework Linking JSY Components to Reproductive Decisions

JSY

(Cash Incentive, ASHAs,

Family Planning Access)

Stage 1: Pre-conception Decisions

(Decision to conceive or not)
Non-pregnant

Stage 2: Post-conception Decisions

(Carry to term or terminate)

Final Outcomes:

Planned Birth, Unplanned Birth or Termination

Pregnant
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4 Data and variable construction

4.1 Data and Variables for Fertility Analysis (H1) and Unplanned Births

Analysis (H2)

The primary data source is the National Family Health Survey (NFHS) of India, specif-

ically waves 2 (1998–99), 3 (2005–06), and 4 (2015–16). The NFHS is a nationally repre-

sentative household survey that provides detailed information on fertility, reproductive

health, and maternal and child health outcomes. These three survey rounds span both the

periods before and after the introduction of India’s Janani Suraksha Yojana (JSY) program

in 2005, allowing for an examination of changes in reproductive behavior associated with

this program.

The analysis focuses on rural areas, which were the primary target of JSY and received

higher cash incentives for both mothers and Accredited Social Health Activists (ASHAs).

The main sample for the H1 fertility analysis consists of women aged 19 to 40, capturing

the key childbearing years, who live in rural areas, are above the poverty threshold, and

do not belong to Scheduled Castes or Scheduled Tribes4.

For the H2 unplanned birth analysis, I focus on women directly eligible for JSY bene-

fits. Because the program provides cash transfers only to those who give birth, exposure

can be observed only among women with at least one live birth during the post-treatment

period. Limiting the analysis to women with recent births ensures the sample includes

those for whom the program was operationally relevant, allowing for a more precise esti-

mate of JSY’s impact.5 To capture this, I define a recent birth cohort as women who gave

birth within the five years preceding the survey. This sample, like that used in the H1 fer-

tility analysis, is restricted to rural women who are above the poverty line and not from

Scheduled Castes or Tribes.
4In NFHS-2, where data on Below Poverty Line (BPL) card ownership are unavailable, the bottom 20%

of the household wealth index is used as a proxy for BPL status.
5Potential selection bias from conditioning on recent births is addressed in the robustness checks section,

where I examine maternal compositional changes after treatment and replicate the main results using a

broader sample that includes all women, regardless of birth status.
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The Total Number of Birth The main variable for the H1 fertility analysis is the total

number of births a woman had in the five years preceding the survey interview. For

NFHS-3 (2005–06), special care is needed because the survey period itself overlaps with

the program’s launch in April 2005 although most fertility behavior it records predates

JSY. To isolate pre-JSY fertility behavior, births resulting from conceptions after April 2005

are excluded. Assuming a nine-month gestation period, this window includes births con-

ceived between April 2000 and March 2005.

The Unplanned Birth For the unplanned birth analysis using the recent birth cohort, I

construct a binary variable indicating whether a woman experienced an unplanned birth

within the five years preceding the survey interview. The measure compares a woman’s

reported ideal number of children to the birth order of her most recent child born during

this period. The ideal number is based on her response to the question: “If you could go

back to the time you did not have any children and could choose exactly the number of children

to have in your whole life, how many would that be?” If the birth order of that child exceeds

her stated ideal, she is coded as having had an unplanned birth (unplanned birth = 1);

otherwise, the variable is coded as zero. In a robustness check using the full sample of

women, including those who have never given birth, women with no births during this

period are also coded as zero, consistent with defining unplanned birth conditional on

having given birth.

Table 2 presents summary statistics disaggregated by treatment and control groups

in the pre- and post-JSY periods. Panel A reports statistics for the H1 fertility analysis

sample, and Panel B for the H2 unplanned birth analysis sample, which is limited to

women who gave birth within the past five years.

4.2 Data and variables for mechanism (H3. Health worker access)

To test the health worker channel (H3) through which unplanned births may increase,

I use data from the second round (2011–12) of the India Human Development Survey

(IHDS). IHDS-II is a nationally representative panel survey of over 42,000 households

across India, collecting detailed household- and individual-level information on health,
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Table 2: Summary Statistics

Treatment Control

Variable N Mean SD N Mean SD

A. Fertility analysis (H1)
Age (years) 18426 29.4 5.83 20453 30.1 5.76
Number of births over the past 5 years 18426 .963 .876 20453 .727 .812
Number of children 18426 2.84 1.53 20453 2.38 1.2
Number of children who are older than 5 18426 1.88 1.69 20453 1.63 1.43
Birth order of the last child 18426 3.21 1.78 20453 2.57 1.34
Household head - Hindu (d) 18426 .82 .384 20453 .779 .415
Household head - Muslim (d) 18426 .165 .371 20453 .111 .315
Years of schooling (imp) 18426 3.13 4.2 20453 5.21 4.54
B. Unplanned births analysis (H2)
Age (years) 10137 26.7 4.93 8890 26.5 4.6
Number of children 10137 2.7 1.59 8890 2.17 1.23
Household head - Hindu (d) 10137 .793 .405 8890 .753 .431
Household head - Muslim (d) 10137 .195 .396 8890 .132 .338
Years of schooling (imp) 10137 3.2 4.24 8890 5.85 4.66
Unplanned birth (d) 10137 .357 .479 8890 .278 .448
Birth order of the last child 10137 3.04 1.86 8890 2.34 1.37
C. Mechanism analysis (H3)
Age (years) 2102 28.1 4.41 2870 29.2 4.83
No. children 2102 2.64 1.1 2870 3.27 1.48
Below poverty line 2102 .525 .499 2870 .675 .469
Scheduled caste/tribe 2102 .74 .439 2870 .651 .477
Woman’s years of education 2102 5.09 4.29 2870 2.6 3.69
Unplanned Birth (d) 2102 .223 .416 2870 .329 .47

Note: Panel A includes the sample for the fertility analysis (H1), and Panel B includes the sample for

the unplanned births analysis (H2). In both panels, the treatment group consists of rural women in

low-performing states (LPS) who are above the poverty line and do not belong to Scheduled Castes

or Tribes (SC/ST). Panel B further restricts the sample to women who had a birth within the past five

years. Panel C presents the sample for the mechanism analysis (H3), focusing on the health worker

channel. This sample includes births from rural women who are either below the poverty line or

belong to SC/ST groups. The treatment group in Panel C consists of births from rural women residing

in high-performing states (HPS).
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education, economic conditions, and fertility behavior, including ideal family size and

gender preferences, similar to the NFHS.

Assuming the 2009 JSY reform increased women’s access to health workers, I construct

a birth-level sample of rural births conceived in or after January 2005, as these conceptions

could plausibly have been influenced by the program. The unit of observation is a birth,

and the dataset includes multiple births per woman. Following the approach used in

the main analysis, a birth is defined as unplanned if its birth order exceeds the mother’s

stated ideal number of children.

Panel C of Table 2 provides summary statistics for the sample used in the health

worker channel analysis (H3). The treatment group consists of births from rural women

residing in high-performing states (HPS), while the control group includes those in low-

performing states (LPS).

Next, to verify that the 2009 reform increased pregnant women’s access to health

workers, I use data from the District Level Household and Facility Survey (DLHS) round

4 (2012–13). This survey includes births spanning both the period immediately after JSY’s

initial launch and the years following the 2009 reform, providing a natural setting to as-

sess changes in exposure to health workers.

DLHS-4 collects retrospective information on ASHA interactions related to pregnancy,

delivery, and postnatal care. I define a woman as exposed to an ASHA if she reports any

of the following6: (i) receiving antenatal care from an ASHA, (ii) being assisted by an

ASHA during facility delivery, (iii) receiving transport support from an ASHA, or (iv)

being informed by an ASHA about danger signs related to diarrhea or pneumonia. This

composite measure captures a broad range of ASHA engagement within the maternal

and child health services. The sample is restricted to younger women aged 19 to 29 who

meet JSY eligibility criteria in high-performing states (HPS). Eligibility in HPS is defined

as being below the poverty line or belonging to a Scheduled Caste or Tribe, and having

no more than two previous live births.

6While the measure is described in terms of ASHA workers, it also includes interactions with Angan-

wadi workers, consistent with JSY program guidelines that permit either type of frontline worker to provide

maternal and child health services.
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DLHS-4 covers only High-Performing States (HPS), where the reform applied. I use

this variation in timing to implement a Regression Discontinuity (RD) design, which is de-

scribed in detail in Section 8.3, to estimate its causal impact. Appendix Table A.1 presents

summary statistics for this sample.

4.3 Data and Variables for Suggestive Evidence for the Mechanism

To explore suggestive evidence on the mechanism through which access to health work-

ers influences unplanned fertility, I use panel data from rounds 1 and 2 of the India Hu-

man Development Survey (IHDS). This analysis is conducted at the woman level, using

the subset of women from the IHDS round 2 birth sample (used in the analysis of the

H3 health worker channel) who were also surveyed in round 1. I restrict the sample to

women who were interviewed after April 2005 in IHDS1, ensuring that all observations

were collected after the launch of JSY, and again in IHDS2 (2011–12), after the program’s

expansion in 2009. This panel allows me to examine within-woman changes in fertility

preferences during a period of increasing access to health workers.

Both rounds of IHDS include questions on fertility intentions, asking whether the

woman wants to have more children and whether she believes her husband wants more

children than they currently have. These questions allow me to examine whether fertility

preferences shifted and whether women’s and husbands’ preferences diverged or con-

verged as health worker access expanded. Based on these responses, I construct three

binary variables: whether the woman wants more children, whether the husband wants

more, and whether the husband wants more while the wife does not, capturing discor-

dance in fertility preferences.

Additionally, to explore whether access to ASHAs influenced attitudes toward abor-

tion, I use data from the World Values Survey (WVS) waves 4 (2001), 5 (2006), and 6

(2012). These waves span the key policy periods: before the launch of JSY, after JSY but

before the 2009 reform, and after the reform, respectively. The WVS includes a question

on abortion attitudes: “How justifiable do you consider abortion to be?” with responses rang-

ing from 1 (Never justifiable) to 10 (Always justifiable). Based on this question, I construct
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a continuous index measuring the respondent’s attitude toward abortion.

5 Empirical Stategy

5.1 Empirical Strategy for H1 Fertility Analysis

To estimate the impact of the JSY program on fertility, I implement a difference in differ-

ences (DiD) design that exploits variation in program eligibility across states and socio-

economic groups, along with the timing of the program’s launch. As discussed in Section

2.2, the JSY program classifies Indian states into Low Performing States (LPS) and High

Performing States (HPS). In LPS, all pregnant women are eligible for JSY benefits, whereas

in HPS, eligibility is restricted to women who are below the poverty line (BPL) or belong

to Scheduled Castes (SC) or Scheduled Tribes (ST).

The treatment group consists of women in LPS who are not eligible for JSY in HPS.

Specifically, these are women who are above the poverty line and do not belong to SC or

ST groups. The control group includes women with the same socio economic character-

istics residing in HPS. The DiD strategy compares fertility outcomes between these two

groups before and after the program was introduced.

To test H1, the outcome is the number of births a woman reports in the five years

preceding the survey. I define the pre-treatment period as observations for which the

entire recall window precedes JSY’s introduction in April 2005, and the post-treatment

period as those for which the entire recall window falls after the program was introduced.

This ensures that treatment assignment reflects exposure to JSY during the period when

fertility decisions were made.

I estimate the following equation:

Num Birthsisy = α0 + α1Treatis × Posty + X′
iyα + ζy + λs + ϵisy (1)

where the dependent variable, Num Birthist, represents the number of births over the

past five years for woman in state s from the interview year y. The key independent vari-

able, Treatis × Posty, is a dummy indicating whether the woman resides in an LPS and
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her most recent conception within the five-year recall window occurred after the launch

of the JSY program. The vector Xiy includes woman i’s age, years of education, part-

ner’s education level, number of children over age five, religion (indicators for Muslim

and Hindu), infecundity status, household head’s age, and an indicator for whether the

household is female-headed. Fixed effects for year of interview (ζy) and state (λs) are in-

cluded. Standard errors are clustered at the state level, given that the JSY program was

implemented at the state level.

5.2 Empirical Strategy for H2 Unplanned Birth Analysis

To assess whether improved access to maternal and child health (MCH) services increased

the likelihood of unplanned births, I implement a similar difference-in-differences (DiD)

strategy introduced in Section 5.1. The analysis compares the most recent birth within the

past five years for women who are above the poverty line and from upper-caste house-

holds in Low-Performing States (LPS) to those of comparable women in High-Performing

States (HPS). I estimate the following specification to test Hypothesis 2:

Unplanned biribsty = β0 + β1Treatis × Postt + X′
iyβ + θb + ηt + λs + ζy + uibsty (2)

Here, Unplanned biribsty is an indicator for whether the woman i’s most recent birth

was unplanned, where b is the order of that birth and t is its year, s indexes the state, and y

is the interview year. The key explanatory variable, Treatis × Postt, is an interaction term

equal to one for women in the treatment group whose most recent birth was conceived

after the launch of JSY in 2005. The regression includes fixed effects for birth order (θb),

birth year (ηt), state (λs), and interview year (ζy), with standard errors clustered at the

state level.
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6 Main Results

6.1 Results for H1 Fertility Analysis

Table 3 reports estimates from Equation 1. Column (1) presents results for all women

aged 19 to 40, while Columns (2) and (3) report separate estimates for younger women

aged 19 to 29 and older women aged 30 to 40.

Table 3: The Impact of JSY on the Number of Births

Number of births over the past 5 years
(1) (2) (3)

All women Young women (19-29) Older women (30-40)
Treat × Post -0.033 0.008 -0.099∗∗∗

(0.031) (0.050) (0.030)
Control mean (pre) 0.666 0.975 0.351
Observations 140832 70821 70011
Year-of-interview FE Yes Yes Yes
State FE Yes Yes Yes
Controls Yes Yes Yes
Note: The dependent variable is the number of births a woman had in the past five years. Re-

gressions control for the woman’s age, the household head’s age and an indicator for whether

the head’s age is missing, the woman’s years of education, her partner’s education level, the

number of children over age five, indicators for Muslim and Hindu religion, infecundity status,

and whether the household is female-headed. All models include fixed effects for year of inter-

view and state. Standard errors are clustered at the state level and are presented in parentheses.

Significance is indicated as follows: * p<0.1, ** p<0.05, *** p<0.01.

The results suggest that access to maternal and child health (MCH) services under

JSY had different effects across age groups. Among older women, program exposure

is associated with a reduction of 0.099 births over the past five years, significant at the

1 percent level. This decline corresponds to a 28 percent reduction relative to the pre-

treatment mean in high-performing states (HPS). In contrast, there is no statistically sig-

nificant change in fertility among younger women.

The observed fertility decline among older women is consistent with the intended role

of JSY health workers in promoting family planning. As discussed in section 3, ASHAs,

while primarily tasked with encouraging institutional delivery, also distribute contracep-
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tives and provide counseling on birth spacing and fertility limitation (Saxena et al., 2018,

2021; Moughalian et al., 2024). These responsibilities position them to reduce informa-

tional and access barriers to contraception, particularly for women who have completed

or nearly completed their desired fertility.

If this mechanism is at play, we would expect to see an increase in contraceptive use

following JSY exposure—particularly among older women who exhibit fertility reduc-

tions. To test this, I estimate JSY’s effect on current use of modern contraceptive methods,

using the same difference-in-differences strategy as in the fertility analysis (Equation 1).

The outcome is a binary indicator equal to one if the woman reports using any modern

method of contraception at the time of the survey.7

Table 4 presents results separately by age group. Among older women, JSY exposure

leads to a significant increase in modern contraceptive use. This pattern supports the

interpretation that health worker engagement under JSY enabled women nearing their

desired family size to adopt fertility-limiting methods, contributing to the observed de-

cline in recent births.

Among younger women, contraceptive use also increases, yet fertility remains un-

changed. One explanation is that younger women primarily adopt contraception to space

rather than to limit childbearing (Westoff and Koffman, 2010; Timæus and Moultrie, 2020).

Another possibility is that JSY influenced post-conception decisions by reducing the costs

of childbirth or by shifting social norms around pregnancy continuation. These changes

may have increased the likelihood that unintended pregnancies were carried to term, off-

setting any fertility-reducing effects of contraception. The next section investigates this

channel by examining whether JSY affects the probability that unintended pregnancies

result in live births.
7This analysis uses data from NFHS waves 2 and 4. Wave 3 is excluded because its interview period

overlaps with the rollout of JSY, making it difficult to consistently classify treatment status for contempora-

neous outcomes, unlike in the fertility analysis based on retrospective birth histories.
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Table 4: The Impact of JSY on Modern Contraceptive Use

Currently using modern contraceptive method
(1) (2) (3)

All women Younger (19-29) Older (30-40)
Treat × Post 0.065∗∗ 0.070∗∗ 0.071∗∗

(0.029) (0.031) (0.033)
Control mean (pre) 0.505 0.375 0.644
Observations 122002 61151 60851
Year-of-interview FE Yes Yes Yes
State FE Yes Yes Yes
Controls Yes Yes Yes
Note: The dependent variable is an indicator for use of modern contraceptive methods. The

sample includes higher-caste women above the poverty line in rural areas from NFHS waves

2 (1998-99) and 4 (2015-16). Regressions control for the woman’s age, the household head’s

age and an indicator for whether the head’s age is missing, the woman’s years of education,

her partner’s education level, the number of children, indicators for Muslim and Hindu religion,

infecundity status, and whether the household is female-headed. All models include fixed effects

for year of interview and state. Standard errors are clustered at the state level and are presented

in parentheses. Significance is indicated as follows: * p<0.1, ** p<0.05, *** p<0.01.

6.2 Results for H2 Unplanned Births Analysis

Table 5 reports the estimated effects of the MCH program on unplanned births. Columns

(1)–(3) compare the post-program period to the pre-program period using a single post-

treatment indicator. Columns (4)–(6) divide the post-program period into an early dif-

fusion phase (2005–2008), before the 2009 reform that introduced ASHA cash incentives

in HPS, and a later diffusion phase (2009–2016). Thus, the key variables of interest are

Treat × Post, Treat × Post(2005–2008), and Treat × Post(2009–2016).

The estimates indicate that the MCH program increased unplanned births. In Column

(1), program exposure raises the probability of having an unplanned birth by 3.2 percent-

age points, significant at the 10 percent level. Column (4) shows that exposure during the

early diffusion period increases this probability by 4.3 percentage points (significant at the

1 percent level), while the estimate for the later period is 3.2 percentage points (significant

at the 10 percent level).

The heterogeneity analysis by age indicates that this increase is concentrated among
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younger women. Columns (2) and (3) report that program exposure raises the probability

of an unplanned birth among younger women by 4.2 percentage points, significant at the

1 percent level, with no statistically significant effect observed among older women. In

Columns (5) and (6), both the early and later diffusion phases of the program significantly

increase unplanned births among younger women, but not among older women.

Table 5: The Impact of JSY on Unplanned Births

Unplanned birth (d)
(1) (2) (3) (4) (5) (6)
All Younger Older All Younger Older

Treat × Post 0.032∗ 0.042∗∗∗ 0.020
(0.017) (0.015) (0.029)

Treat × Post (2005-2008) 0.043∗∗∗ 0.057∗∗∗ -0.001
(0.015) (0.016) (0.032)

Treat × Post (2009-2016) 0.032∗ 0.041∗∗ 0.021
(0.017) (0.015) (0.030)

Control mean (pre) 0.278 0.205 0.507 0.278 0.205 0.507
Observations 63213 46465 16748 63213 46465 16748
Birth-year FE Yes Yes Yes Yes Yes Yes
Birth-order FE Yes Yes Yes Yes Yes Yes
State FE Yes Yes Yes Yes Yes Yes
Year-of-interview FE Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
Note: The dependent variable is an indicator for whether a woman’s most recent birth in the

past five years was unplanned. Regressions control for the woman’s age, the household head’s

age and an indicator for whether the head’s age is missing, the woman’s years of education,

her partner’s education level, indicators for Muslim and Hindu religion, infecundity status, and

whether the household is female-headed. All models include fixed effects for birth year, birth

order, interview year, and state. Standard errors are clustered at the state level and reported in

parentheses. Significance is indicated as follows: * p<0.1, ** p<0.05, *** p<0.01.

The rise in unplanned births among younger women, together with the null effect on

fertility in Section 6.1, helps explain why fertility did not decline in this group despite

increased contraceptive use. These results are consistent with more unintended pregnan-

cies resulting in births. Among older women, fertility declined and unplanned births did

not rise, consistent with improved fertility control in this group.

A potential concern is that this analysis conditions on having given birth in the past
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five years, which could be problematic if the composition of younger women who give

birth changes in treated states. Differences at the extensive margin are addressed in Ta-

ble 3, which shows no change in the number of births among younger mothers. However,

there may still be changes in the composition of mothers in treated areas. This concern

is partially addressed in Section 10.3 through a robustness check that examines shifts in

maternal characteristics, following Bossavie et al. (2023), and by replicating the analy-

sis using the full sample of ever-married women, including those who have never given

birth.

In sum, these results suggest that the MCH program affected fertility behavior dif-

ferently by age, increasing unplanned births among younger women while improving

fertility control among older women. In the next section, I test for pre-trends to assess the

validity of the difference-in-differences design. I then isolate the health worker channel

to better understand the mechanism underlying these effects.

7 Validation of Empirical Design

The empirical strategy in this paper relies on the Difference-in-Differences (DiD) ap-

proach. A key identifying assumption is that, in the absence of the program, the treatment

and control groups would have followed parallel trends. In this section, I assess this as-

sumption by examining whether the number of births and the probability of unplanned

births evolved similarly between treatment and control groups in the pre-treatment pe-

riod.

7.1 Test for Parallel Pre-Trends in Fertility Analysis (H1)

I begin by testing for parallel pre-trends in fertility outcomes. Following Griffith and

Noonen (2022), I estimate a regression in Equation 3 using data from the pre-treatment

period. The dependent variable is the number of births a woman reports in the five years

prior to the interview. Yeary denotes the year of interview and accounts for common time

trends across states. The interaction term between treatment status and interview year
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(Treatis × Yeary) captures any differential trends between the treated and control groups

before the program. If the parallel trend holds, the interaction should be statistically

insignificant (α̃2 = 0). The estimating equation is as follows:

Num Birthsisy = α̃0 + α̃1Yeary + α̃2Treatis × Yeary + X′
iyα̃ + λs + ϵisy, (3)

In Table 6, estimates of Equation 3 presents the parallel pretrend tends to be rejected

for all and younger women, but is not rejected for older women.

Table 6: Pre-Treatment Trends in Fertility

Number of births over the past 5 years
(1) (2) (3)

All women Younger (19-29) Older (30-40)
Year of Interview -0.010∗∗∗ -0.019∗∗∗ 0.007∗∗∗

(0.003) (0.004) (0.003)
Year of Interview × Treat 0.012∗ 0.014∗ 0.006

(0.006) (0.007) (0.006)
Control mean (pre) 0.666 0.975 0.351
Observations 43997 23299 20697
State FE Yes Yes Yes
Controls Yes Yes Yes
Note: The dependent variable is the number of births a woman had in the past five years. Re-

gressions control for the woman’s age, the household head’s age and an indicator for whether

the head’s age is missing, the woman’s years of education, her partner’s education level, the

number of children over age five, indicators for Muslim and Hindu religion, infecundity status,

and whether the household is female-headed. All models include state fixed effects. Standard

errors are clustered at the state level and are presented in parentheses. Significance is indicated

as follows: * p<0.1, ** p<0.05, *** p<0.01.

Next, to assess the robustness of the main results to violations of the parallel trends

assumption, I implement the sensitivity check proposed by Kahn-Lang and Lang (2020),

following the approach of Griffith and Noonen (2022). The method allows for differen-

tial linear trends between treatment and control groups in the pre-period and examines

whether a treatment effect remains after extrapolating these trends into the post-period.

Specifically, I estimate:
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Num Birthsisy = ᾰ0 + ᾰ1Yeary + ᾰ2Treatis × Yeary + ᾰ3Treatis × Posty + X′
iyᾰ + λs + ϵisy

(4)

In this specification, (ᾰ1 + ᾰ2) captures the trends in treated states. This trend is

then extended into the post-treatment period to estimate what would have happened in

treated states had the program not been implemented. The coefficient ᾰ3 measures how

much actual outcomes in treated states differ from this projected trend. A statistically

significant ᾰ3 indicates that the treatment effect still exist.

The results from the sensitivity analysis in Table 7 remain qualitatively consistent with

the main DiD estimates reported in Table 3. Once differential pre-treatment trends are

extrapolated into the post-period, the estimated effect of JSY on fertility among older

women remains large and statistically significant. Specifically, the magnitude increases

from a 0.099 to a 0.371 reduction in births, suggesting that the original estimate is not

driven by modest trend differences. In contrast, for younger women, the treatment ef-

fect remains close to zero and statistically insignificant across both specifications. These

findings reinforce the interpretation that JSY reduced fertility among older women, while

having no measurable effect on younger women’s childbearing.

7.2 Test for Parallel Pre-Trends in Unplanned Birth Analysis (H2)

Next, I test for pre-treatment trends in unplanned births using the specification in Equa-

tion 5 on the pre-treatment sample. In this regression, the time variable is the year of birth,

and treatment status is interacted with birth year to assess whether treated and control

groups exhibited differential trends prior to JSY. The model includes standard controls,

along with fixed effects for birth order (θb), state (λs), and interview year (ζy), as in the

main analysis.

The estimating equation is:

Unplanned biribsty = β̃0 + β̃1Birth yeart + β̃2(Treats × Birth yeart) + X′
iy β̃ + θb + ζy + λs + uibsty

(5)
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Table 7: Sensitivity Analysis in Fertility

Number of births over the past 5 years
(1) (2) (3)

All women Younger (19-29) Older (30-40)
Year of Interview -0.013∗∗∗ -0.012∗∗∗ -0.008∗∗∗

(0.001) (0.002) (0.001)
Year of Interview × Treat 0.015∗∗ 0.007 0.019∗∗∗

(0.006) (0.007) (0.004)
Treat × Post -0.232∗∗∗ -0.049 -0.371∗∗∗

(0.076) (0.085) (0.064)
Control mean (pre) 0.666 0.975 0.351
Observations 140832 70821 70011
State FE Yes Yes Yes
Controls Yes Yes Yes
Note: The dependent variable is the number of births a woman had in the past five years. Re-

gressions control for the woman’s age, the household head’s age and an indicator for whether

the head’s age is missing, the woman’s years of education, her partner’s education level, the

number of children over age five, indicators for Muslim and Hindu religion, infecundity status,

and whether the household is female-headed. All models include state fixed effects. Standard

errors are clustered at the state level and are presented in parentheses. Significance is indicated

as follows: * p<0.1, ** p<0.05, *** p<0.01.

Table 8 reports the estimates. Across all groups, the interaction terms are statistically

insignificant, consistent with the parallel trends assumption in unplanned birth outcomes

during the pre-treatment period.

Event-Study for Nonlinear Pre-Trends. To complement the linear trend test, I also ex-

amine potential non-linear pre-treatment dynamics. I estimate an event-study specifica-

tion restricted to pre-treatment birth years, following Autor (2003), Borusyak et al. (2024),

Bossavie et al. (2023), and Salemi (2021). The model interacts treatment status with year-

of-birth indicators, using 2004 as the omitted reference year. If trends were parallel, the

coefficients on pre-treatment interactions (1994–2003) should be small and statistically in-

significant.

The estimating equation is:
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Table 8: Pre-Treatment Trends in Unplanned Births

Unplanned birth
(1) (2) (3)
All Younger Older

Year of Birth 0.001 -0.003 0.010
(0.003) (0.003) (0.006)

Year of Birth × Treat 0.003 0.002 0.004
(0.003) (0.002) (0.005)

Control mean 0.278 0.205 0.507
Observations 19026 14161 4865
Birth-order FE Yes Yes Yes
State FE Yes Yes Yes
Year-of-interview FE Yes Yes Yes
Controls Yes Yes Yes
Note: Regressions control for the woman’s age, the household

head’s age and an indicator for whether the head’s age is miss-

ing, the woman’s years of education, her partner’s education

level, indicators for Muslim and Hindu religion, infecundity sta-

tus, and whether the household is female-headed. All models

include fixed effects for birth order, interview year, and state.

Standard errors are clustered at the state level and reported in

parentheses. Significance is indicated as follows: * p<0.1, **

p<0.05, *** p<0.01.

Unplanned biribsty = β̆0 + ∑
τ ̸=2004

β̆τ(Treatis × Birth yeart=τ) + X′
it β̆ + θb + λs + ζy + uibsty

(6)

where β̆τ captures the difference in outcomes between treated and control groups for

each birth cohort τ relative to 2004.

Panels A–C of Figure A.1 plot the estimated coefficients with 90% confidence intervals

separately for all women, younger women, and older women. Pre-treatment estimates

are small in magnitude and statistically indistinguishable from zero across most birth-

year cohorts, providing visual support for the parallel trends assumption.

To formally test this, I follow Borusyak et al. (2024) and Salemi (2021) in assessing

whether the pre-treatment coefficients are jointly significant. Table 9 reports the corre-

27



sponding F-statistics and p-values. The results fail to reject parallel pretrends for the full

sample and the younger cohort. However, the test performs less well in the older cohort,

likely due to smaller sample size and limited variation across pre-policy cohorts in that

subgroup.

Table 9: F-tests for Parallel Trends

F-stat p-value
Unplanned birth (All) 1.118512 .3824725
Unplanned birth (Younger) .7927717 .6255642
Unplanned birth (Older) 5.721733 .0001664
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8 Mechanism Analysis: Health Worker Channel

This section explores mechanisms through which access to MCH may have contributed

to the observed increase in unplanned births for the young women. Especially, I examine

health worker channel using the reform of JSY program in 2009 which gives the cash

incentives for health workers (ASHAs) in HPS. First, I discuss the impact of the 2009

reform on unplanned births assuming that the reform increases women’s access to health

workers. Then, I confirm whether the 2009 reform enhanced access to health workers

using regression continuity approach.

8.1 Empirical Strategy for Health Worker Channel

To isolate the effect of access to health workers from the overall impact of the JSY program,

I implement a secondary difference-in-differences (DiD) strategy. This approach com-

pares JSY-eligible women—those below the poverty line (BPL) or from Scheduled Castes

or Tribes (SC/ST)—across high-performing states (HPS) and low-performing states (LPS).

This strategy exploits a policy reform in April 2009, which extended performance-

based incentives to ASHAs in HPS. Before this reform, ASHAs in LPS were already in-

centivized, while those in HPS were not. After the reform, ASHAs in HPS became eligible

for cash incentives per institutional delivery, likely increasing their interactions with preg-

nant women. This variation in ASHA incentives forms the basis for identifying the causal

effect of access to health workers on reproductive outcomes.8

The treatment group consists of JSY-eligible women in HPS who gained access to in-

centivized ASHAs after April 2009. The control group includes similar women in LPS,

who were exposed to incentivized ASHAs both before and after the reform. Because the

only policy change affecting the treatment group was the introduction of ASHA incen-

tives, this comparison isolates the effect of expanded access to ASHAs.

The estimating equation is as follows:

8Section 8.3 provides evidence that the reform increased women’s exposure to ASHAs.
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Unplanned Bircbmst = γ0 + γ1HPSmst × Postt + X′
cbhstγ + ηt + θb + µm + ωcbmst (7)

Here, Unplanned Bircbhst is an indicator for whether birth c of birth order b from

mother m in state s at time t was unplanned. The interaction term HPSmst × Postt cap-

tures exposure to incentivized ASHAs. The specification includes fixed effects for birth

year (ηt), birth order (θb), and mother (µm). Standard errors are clustered at the state level.

This analysis isolates the health worker channel from other components of the JSY

program. A positive and statistically significant estimate of γ1 would indicate that greater

access to ASHAs led to an increase in unplanned births, independent of other components

of the JSY program.

8.2 Results for Health Worker Channel

The estimation results show that expanded access to health workers increases unplanned

births, with effects concentrated among younger women. Table 10 reports the estimates

from regression 7. Column (1) shows that the likelihood of unplanned birth significantly

rises by 4.1 percentage points following the introduction of ASHA incentives. Columns

(2) and (3) show that this effect is driven by younger women, among whom the probabil-

ity increases by 5 percentage points (significant at the 5% level). No statistically significant

effect is observed for older women.

These results closely mirror the main findings in Table 5, where the overall JSY pro-

gram also increases unplanned births, particularly among younger women. Taken to-

gether, the evidence suggests that health worker engagement is an important channel

through which the JSY program affects reproductive outcomes.

Several mechanisms may explain this pattern. First, ASHAs may have influenced

women’s fertility preferences, for example, by encouraging birth spacing or lowering de-

sired fertility. If male partners did not adjust their preferences in parallel, however, this

mismatch could increase the likelihood of unplanned births. Second, ASHAs may have

discouraged abortion, either directly through counseling or indirectly through registra-

tion into the JSY program and follow-up visits, making it more likely that unintended
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pregnancies were carried to term. Section 9 explores these underlying mechanisms in

greater detail.

Table 10: The Impact of Health Worker Access on Unplanned Births

Unplanned birth
(1) (2) (3)
All Younger Older

HPS × Post 0.041∗∗ 0.050∗∗ 0.010
(0.018) (0.019) (0.045)

Control mean (pre) 0.329 0.329 0.329
Observations 4726 3192 1532
Birth-year FE Yes Yes Yes
Birth-order FE Yes Yes Yes
State FE Yes Yes Yes
Mother FE Yes Yes Yes
Note: The dependent variable is an indicator for whether the

birth was unplanned. The sample is restricted to births to ru-

ral women from Scheduled Castes or Tribes or those below the

poverty line. All regressions include fixed effects for birth year,

birth order, state, and mother. Standard errors, clustered at the

state level, are reported in parentheses. Significance is indicated

as follows: * p<0.1, ** p<0.05, *** p<0.01.

8.3 Effect of 2009 Reform on Access to Health Workers

This section tests whether the 2009 reform increased women’s access to community health

workers (ASHAs) in high-performing states (HPS). Verifying this first-stage relationship

is important for interpreting the main results in the following section, which attribute

changes in unplanned births to increased exposure to health workers.

The analysis uses data from DLHS-4 (2012–13), which includes retrospective informa-

tion on ASHA involvement during pregnancy, delivery, and postnatal care. As detailed in

the data section, I construct a composite indicator for ASHA exposure based on reported

interactions related to antenatal care, delivery support, transport assistance, and health

education. The estimation sample includes JSY-eligible younger women aged 19 to 29 in

HPS.
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Figure 2 presents average ASHA exposure by estimated conception cohort, using four-

month intervals (Panel A) and three-month intervals (Panel B). Conception dates are cal-

culated as nine months prior to the reported birth month to approximate gestational tim-

ing.

All panels in Figure 2 shows a clear increase in ASHA exposure beginning in May

2009, coinciding closely with the April 2009 policy implementation. In Panel A, Between

January 2007 and April 2009, average exposure fluctuated between 31.2% and 35.5%. Af-

ter the reform, it rose to between 33.4% and 38.4%, with a notable increase from 33.1% in

Jan 2009 to 38.4% in May 2009. A similar upward shift is evident in Panel B. Based on this

visual evidence, I define May 2009 as the empirical cutoff in the analysis.

Figure 2: Exposure to ASHAs by Conception Cohort

Panel A: Mean Exposure by Conception Month

(4-Month Bins)

Panel B: Mean Exposure by Conception Month

(3-Month Bins)

To estimate the effect of the reform on ASHA exposure, I implement a sharp regression

discontinuity (RD) design centered at the May 2009 conception threshold, following the

approach in Sun and Zhao (2016). The running variable is the month of conception, and

the outcome is the ASHA exposure indicator. The sharp RD framework is appropriate

because the policy was implemented simultaneously across all HPS around the threshold.

The RD parameter is defined as:
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τRD = lim
c↑l∗

E[exposurei | ci = l∗]− lim
c↓l∗

E[exposurei | ci = l∗] (8)

where ci denotes the conception date and l∗ represents the reform threshold in May

2009. I estimate this parameter using local linear regressions, implementing multiple

specifications that vary by bandwidth selection (MSERD and CERRD) and kernel func-

tion (uniform and triangular), as recommended by Calonico et al. (2014) and Cattaneo

et al. (2020). These alternative specifications allow for sensitivity checks around the choice

of smoothing and weighting.

As an additional sensitivity check, I estimate a pooled OLS specification with an RD

structure using the full sample, without restricting the bandwidth:

Exposurei = β0 + β11(ci ≥ l∗) + f (ci − l∗) + 1(ci ≥ l∗)× f (ci − l∗) + εi,

where 1(ci ≥ l∗) is an indicator for conception at or after the May 2009 threshold, and

f (ci − l∗) denotes a linear polynomial in the number of months relative to the cutoff.

Table 11 reports estimates from the regression discontinuity (RD) analysis. Columns

(1) through (4) present RD estimates using local linear regressions with different band-

width selection methods and kernel functions. Specifically, Columns (1) and (2) use the

MSERD criterion with uniform and triangular kernels, while Columns (3) and (4) use the

CERRD criterion. Column (5) reports a pooled OLS estimate using the full sample as a

robustness check. All standard errors are clustered by month of conception.

Across all RD specifications, the results consistently indicate a significant increase in

ASHA exposure following the 2009 reform. The estimated effects range from 5.0 to 7.2

percentage points and are statistically significant at the 1 percent level. The OLS estimate

in Column (5) also shows a significant increase of 4.0 percentage points, significant at the

5 percent level, providing further support for the main findings.

These results confirm that the reform substantially increased access to health workers

among younger women in high-performing states. This validates the use of the reform as

a source of exogenous variation in subsequent analysis of unplanned births in Section 8.2.
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Table 11: The Impact of the 2009 Reform on Health Worker Access

Exposure to ASHAs (d)
(1) (2) (3) (4) (5)

RD estimate 0.050∗∗∗ 0.067∗∗∗ 0.063∗∗∗ 0.072∗∗∗

(0.015) (0.013) (0.022) (0.011)
OLS estimate 0.040∗∗

(0.012)
Bandwidth (months) 8 8 7 7
BW selection MSERD MSERD CERRD CERRD
Kernel Uniform Trinangular Uniform Triangular
Observations 4541 4541 3927 3927 21500
Note: The sample includes younger rural women who are either from Scheduled Castes or Tribes

(SC/ST) or below the poverty line (BPL), and who had a pregnancy in the past five years. It is further

restricted to those with fewer than three births, reflecting JSY eligibility criteria in high-performing

states (HPS). Standard errors, clustered at the month of conception level, are reported in parentheses.

Significance is indicated as follows: * p<0.1, ** p<0.05, *** p<0.01.

9 Behavioral Responses Underlying the Health Worker Chan-

nel

This section explores potential mechanisms through which access to health workers may

have contributed to the observed increase in unplanned births, with a specific focus on

younger women. Specifically, I examine whether increased access to health workers in-

fluences (i) fertility preferences mismatch between women and their husbands, and (ii)

individuals’ attitudes toward abortion.

9.1 Couples’ Discordance on Fertility Desire

This section investigates whether increased access to community health workers con-

tributed to unplanned births by amplifying fertility desire discordance (FDD) within cou-

ples. FDD arises when partners express differing preferences over future childbearing

(Gibbs and Moreau, 2017; Yeboah et al., 2023). In many low-income settings, including In-

dia, men are more likely than women to desire larger families—a pattern shaped by gen-

der norms and son preference. When women have limited bargaining power within the
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household, such discordance may result in fertility outcomes that deviate from women’s

intentions (Komura, 2013; Doepke and Tertilt, 2018; Mishra and Parasnis, 2021; Thomson,

1997).

This mechanism is particularly relevant in the context of JSY, which relies on Accred-

ited Social Health Activists (ASHAs) to connect the public health system with women.

While ASHAs are primarily tasked with promoting institutional delivery, they also coun-

sel women on family planning and birth spacing. These interactions typically occur

mostly with women, with minimal engagement with their male partners. If ASHAs en-

courage women to limit fertility but have little influence on men’s preferences, this may

increase disagreement between spouses. In contexts where men’s preferences dominate

actual reproductive decisions, women can be more likely to experience unplanned births.

To examine this mechanism, I use the same JSY-eligible sample described in Section

8, restricting it to women observed in both Waves 1 (2004–05) and 2 (2011–12) of the

India Human Development Survey (IHDS). This panel structure allows for comparison of

fertility preferences before and after the 2009 reform.9 Fertility preferences are measured

based on responses to whether the woman or her husband wants more children at the

time of interview. The key outcome is a binary variable, husb want more, coded as one

if the husband wants more children while the wife does not, capturing discordance in

spousal fertility preferences.

The empirical strategy follows a two-way fixed effect difference-in-differences (TWFE

DiD) framework:

ymst = δ0 + δ1HPSms × Postt + X′
mstδ + λs + µm + ϵmst (9)

where ymst denotes the outcome for individual m in state s at time t, including the wife’s

desire for more children, the husband’s desire, and the discordance indicator, husb want more.

The variable Postt is equal to one for interviews conducted after April 2009, when ASHA

incentives were expanded to high-performing states (HPS). HPSms is equal to one if the

respondent resides in HPS, and the interaction term captures the differential change in

9The sample is restricted to women who were interviewed after the 2005 launch of JSY, so that their

fertility preferences reflect the post-program period.
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outcomes in HPS following the reform. The model includes women and state fixed ef-

fects. Standard errors are clustered at the state level.

Table 12 reports the effect of health worker access on fertility preferences. Among

younger women (Panel B), exposure to the JSY reform leads to a significant decline in

women’s stated desire for more children, by 19.6 percentage points (significant at the 10%

level), compared to a smaller and statistically insignificant reduction among their hus-

bands. As a result, the likelihood that husbands want more children while their wives do

not—a measure of spousal discordance—increases by 7.3 percentage points, also signifi-

cant at the 10% level.

These findings suggest that ASHAs may influence women’s fertility expectations more

than men’s. In settings where men’s preferences often dominate reproductive decision-

making, such discordance may help explain the rise in unplanned births among younger

women documented in Section 8. The results are weaker or nonexistent among older

women (Panel C), further underscoring that the effects of JSY on unplanned births are

concentrated among younger women.
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Table 12: The Impact of Health Worker Access on Fertility Preference

Husband–Wife desire for more children
(1) (2) (3)

Wife wants Husband wants Husband wants more
Panel A: All women

HPS × Post -0.169∗ -0.115 0.027
(0.086) (0.085) (0.036)

Control mean (pre) 0.551 0.564 0.037
Observations 690 690 690

Panel B: Younger women

HPS × Post -0.196∗ -0.082 0.073∗

(0.112) (0.112) (0.040)

Control mean (pre) 0.725 0.754 0.049
Observations 276 276 276

Panel C: Older women
HPS × Post -0.124 -0.121 -0.023

(0.105) (0.115) (0.035)
Control mean (pre) 0.459 0.462 0.030
Observations 414 414 414
State FE Yes Yes Yes
Individual FE Yes Yes Yes
Controls Yes Yes Yes
Note: The dependent variable indicates whether the wife (column 1) or her husband (column 2)

reports a desire for more children. Column 3 is an indicator for spousal discordance, equal to

1 if the wife does not want more children but her husband does. Panel A includes the sample

of rural women from Scheduled Castes or Tribes, or those below the poverty line. Panel B re-

stricts the sample to younger women aged 19–29, and Panel C to older women aged 30–40. All

regressions control for the number of children, an indicator for current pregnancy, the woman’s

age and education, and her husband’s education. State and individual fixed effects are included.

Standard errors, clustered at the state level, are reported in parentheses. Significance is indicated

as follows: * p<0.1, ** p<0.05, *** p<0.01.

9.2 Attitudes Toward Abortion

Another potential mechanism linking increased access to health workers with higher un-

planned fertility is a shift in abortion-related attitudes. This channel may operate through
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several pathways. First, repeated engagement with community health workers may in-

crease the perceived moral or social cost of abortion. Studies show that health workers

often hold conservative views on abortion and, through sustained interactions, can influ-

ence women’s perceptions in ways that reinforce stigma (Nandagiri, 2019; Glenton et al.,

2017). Second, qualitative evidence from India suggests that women may avoid seeking

abortion services due to concerns that ASHAs will not maintain confidentiality (Gupta

et al., 2017). Third, the performance-based incentive structure of the Janani Suraksha Yo-

jana (JSY) may create financial motives for ASHAs to discourage abortion. As shown by

Javadekar et al. (2025), ASHAs who receive payments conditional on institutional deliv-

ery may dissuade women from terminating pregnancies.

To examine whether abortion attitudes shifted following the JSY reform, I use data

from Waves 4 (2001), 5 (2006), and 6 (2012) of the World Values Survey (WVS). Respon-

dents were asked, “How justifiable do you consider abortion?” on a scale from 1 (“never justi-

fiable”) to 3 (“always justifiable”). I construct a standardized index reflecting respondents’

justification of abortion. The sample includes both men and women and is not restricted

by age, as spousal age gaps are common in India, and broader shifts in abortion attitudes

may influence fertility outcomes among younger women.

I exploit the phased rollout of the Janani Suraksha Yojana (JSY), which introduced

cash incentives to mothers beginning in 2005 and expanded payments to health work-

ers in 2009 in high-performing states (HPS). To estimate changes in abortion attitudes

associated with increased exposure to health workers, I implement a triple-differences

(DDD) strategy that compares outcomes across three periods: before JSY (pre-2005), after

the initial rollout (post-2005), and following the expansion of ASHA incentives in HPS

(post-2009).

The estimating equation is as follows:

Z JustAbortionist = γ0 + γ1HPSis × Post 2009t + γ2HPSis × Post 2005t

+ Xist + δt + λs + ϵist (10)

In this equation, Z JustAbortionist is the standardized index of abortion justification
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for individual i in state s at time t. The variable HPSis is an indicator for whether the

individual resides in a high-performing state. Post 2005t is an indicator for the early JSY

diffusion period (post-2005), while Post 2009t captures the later diffusion period (post-

2009). The term Xist represents a vector of individual-level control variables. ζt and λs

denote year and state fixed effects, respectively. Standard errors are clustered at the state

level and denoted by ϵist. The coefficient of interest, γ1, captures the change in attitudes

toward abortion associated with increased access to health workers during the later dif-

fusion period in high-performing states.

Table 13 presents the estimation results. The triple-difference coefficient is –0.77 and

is significant at the 10% level. This suggests that increased access to health workers is

associated with lower support for abortion. Columns (2) and (3) show that this effect is

concentrated among men: the estimate is negative and statistically significant for men,

but smaller and statistically insignificant for women.

This pattern aligns with the hypothesis that men become less accepting of abortion

following greater exposure to health workers. Given that male preferences often domi-

nate fertility decisions, this shift may contribute to the rise in unplanned births among

women.

These findings should be interpreted with caution, given important limitations of the

WVS data. First, the sample is not restricted to individuals who recently experienced a

pregnancy or birth, which may weaken the link between stated attitudes and actual fer-

tility behavior. Second, the data are drawn from repeated cross-sections rather than panel

surveys, meaning the analysis captures population-level changes rather than individual-

level shifts over time. As a result, the estimates may reflect broader social trends rather

than direct behavioral responses to the program.
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Table 13: The Impact of JSY on Abortion Attitudes Among Women and Men

Abortion Acceptability (z-score)
(1) (2) (3)
All Women Men

HPS × Post 2009 -0.774∗ -0.504 -0.925∗∗

(0.382) (0.372) (0.400)
HPS × Post 2005 0.300 -0.047 0.493

(0.512) (0.443) (0.560)
HPS 0.125 0.085 0.175

(0.233) (0.214) (0.272)
Post 2009 0.044 0.111 0.002

(0.177) (0.244) (0.163)
Control mean (pre) -0.000 -0.032 0.023
Observations 3641 1689 1952
Year FE Yes Yes Yes
State FE Yes Yes Yes
Note: The dependent variable is a standardized index measuring

attitudes toward abortion. The sample includes rural women

and men from lower socioeconomic backgrounds, defined based

on indicators of lower caste status, low income, and residence in

areas with fewer than 10,000 residents. Column (2) restricts the

sample to women, and Column (3) to men. All regressions con-

trol for age, education, and number of children. Standard errors,

clustered at the state level, are reported in parentheses. Signifi-

cance is indicated as follows: * p<0.1, ** p<0.05, *** p<0.01.

10 Robustness Checks

10.1 Testing JSY Effects Among APL Women with Similar Characteris-

tics to BPL

A potential concern in linking the main finding that JSY increased unplanned births to

the mechanism analysis involving access to community health workers is that the two re-

sults are estimated on different samples. The main analysis focuses on women above the

poverty line and not from Scheduled Castes or Tribes, while the mechanism analysis uses

data on births to women who are either below the poverty line or from SC or ST groups.

If these populations differ systematically in how they interact with health workers or re-
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spond to JSY incentives, the interpretation that increased access to ASHAs explains the

rise in unplanned births may be weakened.

To bridge the sample difference between the main and mechanism analyses, I restrict

the main analysis sample to above-poverty-line (APL) women in the bottom two quintiles

of the wealth index, representing the poorest segment of the APL population. Although

these women are technically above the poverty line, their socioeconomic characteristics

more closely resemble those of below-poverty-line (BPL) women included in the mecha-

nism analysis. This subgroup is more likely to have comparable exposure to ASHAs and

to face similar constraints in exercising fertility preferences.

Table 14 presents the results from this subsample analysis. The estimated effect of

JSY on unplanned births remains positive and statistically significant among poorer APL

women, with magnitudes similar to those in the main specification. The effect is again

concentrated among younger women, significant at the 1% level. These results show that

JSY increased unplanned births even among women whose socioeconomic status is closer

to that of the BPL and SC/ST populations used in the mechanism analysis. While this test

does not directly evaluate the mechanism, it supports the use of the BPL/SCST sample to

examine how increased access to community health workers may have contributed to the

observed rise in unplanned births.

10.2 Placebo Test: Ineligible Births Above Second Parity

To assess the internal validity of the mechanism analysis, I conduct a placebo test using

births that were not eligible for JSY benefits. Specifically, I restrict the sample to third and

higher-order births among rural women below the poverty line or from Scheduled Castes

or Tribes. These higher-parity births were excluded from the main mechanism analysis in

Section 8, which focused on JSY-eligible first and second births, in line with the program’s

parity-based eligibility rule in high-performing states (HPS). Since JSY incentives do not

apply beyond the second birth, these women should not have experienced increased en-

gagement with ASHAs following the 2009 reform. Although the sample size is limited,

this exercise provides a useful robustness check.
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Table 14: Impact of JSY on Unplanned Births Among Poorer APL Women

Unplanned births
(1) (2) (3) (4) (5) (6)
All Younger Older All Younger Older

Treat × Post 0.040∗ 0.049∗∗∗ 0.022
(0.020) (0.018) (0.046)

Treat × Post (2005-2008) 0.026 0.054∗∗ -0.068
(0.023) (0.022) (0.061)

Treat × Post (2009-2016) 0.041∗ 0.048∗∗ 0.028
(0.022) (0.019) (0.047)

Control mean (pre) 0.278 0.205 0.507 0.278 0.205 0.507
Observations 25295 17923 7370 25295 17923 7370
Birth-year FE Yes Yes Yes Yes Yes Yes
Birth-order FE Yes Yes Yes Yes Yes Yes
State FE Yes Yes Yes Yes Yes Yes
Year-of-interview FE Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
Note: The dependent variable is an indicator for whether a woman’s most recent birth in the

past five years was unplanned. The sample is restricted to the poorest subgroup within the main

sample—rural women from higher castes and above the poverty line. Regressions control for the

woman’s age, the household head’s age and an indicator for whether the head’s age is missing,

the woman’s years of education, her partner’s education level, indicators for Muslim and Hindu

religion, infecundity status, and whether the household is female-headed. All models include

fixed effects for birth year, birth order, interview year, and state. Standard errors are clustered

at the state level and reported in parentheses. Significance is indicated as follows: * p<0.1, **

p<0.05, *** p<0.01.

Table 15 reports the results. The interaction term between HPS status and the post-

reform period is statistically insignificant in all columns, with point estimates close to

zero. Among younger women, the coefficient is positive but not statistically distinguish-

able from zero, while the estimates for the full sample and older women are slightly neg-

ative and also insignificant.

These null results lend support to the interpretation that the rise in unplanned births

observed in the main analysis is specific to JSY-eligible women and is not driven by

broader trends affecting all women. The placebo test helps rule out alternative expla-

nations and reinforces the claim that increased health worker engagement contributed to

the rise in unplanned births among younger women.
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Table 15: The Impact of Health Worker Access on Unplanned Births Beyond Second Parity

Unplanned birth
(1) (2) (3)
All Younger Older

HPS × Post -0.012 0.114 -0.031
(0.108) (0.137) (0.190)

Control mean (pre) 0.728 0.651 0.796
Observations 177 103 70
Birth-year FE Yes Yes Yes
Birth-order FE Yes Yes Yes
State FE Yes Yes Yes
Mother FE Yes Yes Yes
Note: The dependent variable is an indicator for whether the

birth was unplanned. The sample is restricted to births to ru-

ral women from Scheduled Castes or Tribes or those below the

poverty line. All regressions include fixed effects for birth year,

birth order, state, and mother. Standard errors, clustered at the

state level, are reported in parentheses. Significance is indicated

as follows: * p<0.1, ** p<0.05, *** p<0.01.

10.3 Testing for Selection Bias in Unplanned Birth Estimates

A potential concern with the main analysis in Table 5 is that it conditions on women who

gave birth in the past five years. If the Janani Suraksha Yojana (JSY) influenced fertility

behavior, this restriction may introduce selection bias. Specifically, if the program affected

who gives birth, comparisons limited to ever-mothers may conflate treatment effects with

shifts in the composition of mothers.

As discussed in Section 6.2, this concern is partly mitigated by the earlier finding in

Table 3, which shows no statistically significant change in overall fertility among younger

women—the group where the increase in unplanned births occurred. This suggests that

the rise in unplanned births is unlikely to be driven by an increase in the number of

births. Nonetheless, it remains important to assess whether changes in the composition of

women who give birth, that is, selection on the intensive margin, could bias the estimates.

As a first robustness check, I examine changes in observable maternal characteristics.
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I follow the approach in Bossavie et al. (2023), estimating DiD regressions for five key

covariates: age, age at marriage, religion, education, and partner’s education. This strat-

egy tests whether the observable profile of mothers changed across treatment and control

groups after JSY implementation.10

Figure 3 plots the estimated effects of JSY on key maternal characteristics using a DiD

specification. Across most outcomes—age, age at marriage, religion, education, and part-

ner’s education—estimates are small and statistically insignificant. Notably, point esti-

mates are near zero for religion and partner’s education across all age groups. While

education declines slightly among older women, this is not observed for the younger co-

hort, which is the main sample of interest. Overall, there is no evidence of systematic

changes in observable characteristics among younger women, suggesting that selection

on observables is unlikely to bias the main results.

However, changes in unobserved characteristics may still bias the estimates. To ad-

dress this, I conduct a second robustness check using the full sample of ever-married

women, regardless of whether they gave birth in the past five years. As a second ro-

bustness check, I replicate the analysis using the full sample of ever-married women,

regardless of whether they gave birth in the past five years. The dependent variable is

an indicator for whether the respondent had an unplanned birth during that period, and

women who did not give birth are coded as having zero unplanned births. This approach

avoids conditioning on childbirth and allows estimation of the average treatment effect

across all ever-married women.

One complication arises with the use of DHS Wave 3 (2005–06), which was fielded

shortly after JSY was introduced. In the birth-only sample, exposure can be assigned

based on the timing of the birth. However, for women who did not give birth, treatment

status cannot be clearly assigned, because although their date of interview falls after the

launch of JSY, most of the five-year recall period still falls in the pre-JSY era. As a result,

it is difficult to consistently define pre- and post-treatment periods for these women.

To ensure a clean comparison, I restrict the sample to DHS Wave 2 (1998–99), which

10The premise is based on the assumption articulated by Altonji et al. (2005) and Oster (2019), that

changes in unobservable characteristics are likely to be correlated with changes in observable ones.

44



Figure 3: Compositional changes in mothers, post JSY

Note: This figure plots estimates of the effect of JSY exposure on maternal characteristics, by age group.

Each coefficient corresponds to the interaction between treatment status and the post-treatment period. All

regressions include birth year, birth order, interview year, and state fixed effects as in the main analysis.

Standard errors are clustered at the state level.

predates JSY, and Wave 4 (2015–16), where the entire five-year exposure window falls

within the post-JSY period.

Table 16 reports results from a robustness check using the full sample of ever-married

women, including those who did not give birth during the five-year recall period. In

Column (2), the estimated effect among younger women is positive but statistically in-

significant. This attenuation is likely due to dilution, as many women in the broader

sample were not directly exposed to JSY during a pregnancy.

To probe this further, Columns (3) and (4) restrict the sample to younger women with

plausibly lower intrahousehold bargaining power—those who married before age 16 and

those with more daughters than sons.11 In both subgroups, JSY exposure leads to a sta-

11Evidence shows that early marriage and having less sons reduce women’s bargaining power within
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tistically significant increase in unplanned births. These findings are consistent with the

mechanism presented in Section 9.1, which shows that JSY increased discordance in fer-

tility preferences between husbands and wives. When such discordance arises, women

with limited bargaining power may be less able to act on their own fertility preferences,

increasing the likelihood that unintended pregnancies are carried to term. The recovery of

the treatment effect in these mechanism-relevant subgroups strengthens confidence that

the main findings are not an artifact of conditioning on childbirth.

Table 16: The Impact of JSY on Unplanned Births: Results from Full Sample

Unplanned birth
(1) (2) (3) (4)

All Younger
Younger &

Early marriage
Younger &

More daughters
Treat × Post -0.0109 0.0127 0.0477∗ 0.0529∗∗∗

(0.012) (0.014) (0.026) (0.019)
Control mean (pre) 0.139 0.149 0.243 0.252
Observations 122002 61151 11094 17466
Year-of-interview FE Yes Yes Yes Yes
State FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Note: The dependent variable is an indicator for whether a woman’s most recent birth in the

past five years was unplanned. The sample includes all ever-married women from NFHS Waves

2 (1998–99) and 4 (2015–16), including both ever-mothers and never-mothers. Regressions con-

trol for the woman’s age, the household head’s age and an indicator for whether the head’s age

is missing, the woman’s years of education, her partner’s education level, the number of chil-

dren, indicators for Muslim and Hindu religion, infecundity status, and whether the household

is female-headed. All models include fixed effects for interview year and state. Column (1)

reports estimates for the full sample; column (2) restricts to younger women; column (3) fur-

ther restricts to younger women who married before age 16; and column (4) restricts to younger

women whose daughters outnumber sons. Standard errors are clustered at the state level and

reported in parentheses. Significance is indicated as follows: * p<0.1, ** p<0.05, *** p<0.01.

households (Li and Wu, 2011; Tauseef and Sufian, 2024).

46



11 Conclusion

This paper documents an unintended consequence of expanding maternal health ser-

vices on unplanned fertility, using evidence from India’s Janani Suraksha Yojana (JSY).

While the program reduced fertility among older women, it simultaneously increased

unplanned births among younger women in rural areas. Mechanism analysis shows that

improved access to community health workers in the program is a key channel. These

workers shift women’s own fertility preferences toward wanting no additional children,

without changing their husbands’ preferences. They also reduce women’s willingness to

seek abortion, increasing the likelihood that unintended pregnancies are carried to term.

These findings show that health system interventions that expand institutional deliveries

and antenatal care can unintentionally change reproductive behavior.

This paper has several limitations. First, the mechanism analysis uses a different sub-

sample from the main effect estimation. The main difference-in-differences design fo-

cuses on women above the poverty line and outside lower-caste groups. In contrast, the

mechanism analysis uses birth histories from below-poverty-line or lower-caste women.

The robustness checks replicate the main outcome by restricting the above-poverty-line,

higher-caste sample to its poorest subgroup to make it as close as possible to the mech-

anism sample. However, the inability to observe mechanisms within a single consistent

sample limits the strength of causal claims about channels.

Second, the design does not isolate the impact of the JSY cash transfer to mothers,

which is conditional on institutional delivery. Because of the policy’s structure, this pa-

per can only separately identify the role of increased access to community health work-

ers. This leaves open the question of whether the conditional cash payment itself also

contributes to unintended births.

Third, restricting the sample to recent mothers can introduce selection bias if the

composition of who becomes a mother changes with program exposure. This risk is

partly mitigated by the absence of any program effect on overall fertility among younger

women, the group where unplanned births increased. Robustness checks also help ad-

dress the concerns about selection. Observable maternal characteristics remain stable
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post-treatment, and results using the full sample of ever-married women—including

those without recent births—show similar patterns. However, the latter analysis relies

on a more limited set of fixed effects due to ambiguity in treatment timing.

These findings have important implications for policy design. Maternal and child

health interventions aim to improve maternal survival by promoting institutional deliv-

ery and antenatal care. However, their incentive structure can unintentionally increase

unplanned births. Shifting from payment-per-delivery incentives for health workers to

incentive designs that also support women’s reproductive autonomy may help limit these

unintended effects while maintaining health gains. In addition, providing services such

as maternal mental health care and early childhood support may help mitigate the nega-

tive impacts of unplanned births.

Future research should aim to disentangle the separate effects of conditional cash

transfers to mothers and improved access to health workers on fertility intentions and

unplanned births. It should also examine longer-term consequences of unplanned births,

including maternal mental health, child health, and human capital accumulation. This

would help clarify the full welfare implications of maternal health interventions in low-

income settings.
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Appendix

Figure A.1: Event-study for pre-treatment trends

Panel A: PTA - All women Panel B: PTA - Younger women

Panel C: PTA - Older women



Appendix Page 2

Table A.1: Summary Statistics for Regression Discontinuity Sample from DLHS-4

Variable N Mean SD

Total live births 21315 1.74 .897
Mother’s age in completed years 21614 24.3 2.82
Years of Education 21307 6.47 4.6
Has fridge 21614 .176 .38
Own house 21614 .939 .238
ASHA encouraged facility delivery 21614 .225 .417
Any ASHA engagement 21614 .354 .478

The sample is from DLHS-4 (2012–13) and includes JSY-eligible women

aged 19–40 residing in high-performing states (HPS), with no more than

two previous live births. The sample includes births conceived before and

after the 2009 reform, and is used in the health worker channel analysis

(H3)
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