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Denna uppsats undersöker huruvida kvinnlig politisk representation i lokalpolitiken 
kan minska preferenser för söner i Indien. Denna preferens tar sig bland annat i 
uttryck genom att flickor väljs bort innan eller efter födsel.  År 1993 genomfördes en 
lagändring som kvoterade en tredjedel av de politiska platserna i lokala organ för 
kvinnor. Kalsi (2017) har visat att lagförslaget minskade sannolikheten att döttrar 
födda i högre födelseordning väljs bort med antagandet att inget könsval förekommer 
för förstfödda. Eftersom tidigare studier bestrider antagandet, granskar jag detta 
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underutnyttjat verktyg i att hantera könspreferenser. Resultaten i studien är aktuella 
bland annat i och med att ett lagförslag från år 2008, som föreslår kvotering för 
kvinnor även i statliga organ, väntar på beredning. 
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1 INTRODUCTION 

In 1990, Amartya Sen suggested that there were over 100 million “missing women” 

worldwide. He recounted that “these numbers tell us, quietly, a terrible story of 

inequality and neglect leading to the excess mortality of females” (Sen, 1990). He argued 

that India was one of the countries where this phenomenon was most marked. While his 

exact estimations have been contested (Coale, 1991), Sen brought light to an important 

issue: son preference in India, among other Asian countries, was causing thousands of 

women to go missing every year. In other words, there was a clear gap between the 

number of females and males in India. 

Previous literature has concluded that elevated female mortality is the leading cause of 

the gap between the number of females and males in India (Visaria, 1971; Das Gupta, 

1987). This is ascribed to a deep-rooted son preference in Indian society and gender 

discrimination that impacts women throughout their lives. In its gravest form, son 

preference can lead to controlling the sex of one’s child through sex-selective abortions, 

infanticide, as well as differential postnatal treatment (Das Gupta et al., 2003). In the 

latter, son preference materializes through discrimination in the allocation of resources 

to education, nutrition, level of immunization, and other necessary investments (Das 

Gupta, 1987; Miller, 1987; Arnold, Choe and Roy, 1998; Borooah, 2004; Jayachandran 

and Kuziemko, 2011). Noted consequences of this include undernourishment 

(Jayachandran and Kuziemko, 2011), stunting (Jayachandran and Pande, 2017), and the 

excess mortality of girl children (Das Gupta et al., 2003). In India, the resulting male-

biased sex ratio has been linked to distorted marriage markets (Guilmoto, 2009; 

Guilmoto, 2012a) and increased crime and violence against women (Dreze and Khera, 

2000). 

To combat sex selection, India banned the use of ultrasound for fetal sex determination 

in 1996. Despite the ban, the child sex ratio continues to be male-biased. In the most 

recent Indian census in 2011, the child sex ratio was 109 boys per 100 girls, 4 boys over 

the natural sex ratio at birth. Previous literature suggests that in the presence of son 

preference, the ban may only induce parents to proceed from prenatal sex selection to 

postnatal discrimination (Lin et al., 2014; Kalsi, 2015). Therefore, it is important to find 

ways in which to combat the underlying son preference instead. One of these ways is 

women’s political representation. 
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In this paper, I examine whether women’s political representation impacts son 

preference, using daughters’ survival prospects as a proxy for son preference. The focus 

lies on sex selection of children, as decreasing the survival prospects of daughters can be 

considered the most extreme form of son preference. Specifically, I study the effect of 

reserving seats for women in local politics following the 73rd Amendment of the Indian 

constitution. In 1993, the Indian Parliament passed the 73rd Amendment, which 

decentralized the federal government power to a local government system called the 

Panchayati Raj. The constitution also called for one-third of all seats at the different 

levels of the three-tier system to be reserved for women, as well as a random one-third 

of chairperson seats.1 

Previous research finds that the reservations in India increase the survival prospects of 

daughters born as the third or more child of a mother (Kalsi, 2017). The empirical 

method in the research compares the prospects of the third or more child to the first 

child, hence, it relies on the assumption that mothers sex select differentially across birth 

orders and that no sex selection occurs at the first birth.2 There is however considerable 

disagreement on whether abortions were already performed on firstborns in India 

during the studied period (Retherford and Roy, 2003; Jha et al., 2011; Pörtner, 2016). It 

is therefore important to revisit the topic with this in mind. Furthermore, studies that 

focus on competitive elections in India are not agreed on whether women’s political 

representation decreases sex selection (Bhalotra and Clots-Figueras, 2014; Biswas, 

2017), creating a need for more research on the topic. Finally, it is important to revisit 

the subject, as all previous studies use survey data, and comparability between surveys 

and survey rounds is an issue. This means that the results can be driven by differences 

in sampling (Dandona, Pandey and Dandona, 2016). 

To confirm the results of Kalsi (2017), I begin this paper by running Kalsi’s (2017) 

specifications using a large representative data sample from the third round of the 

National Family Health Survey. First, I find that her identification strategy does not suit 

my data, as the birth orders in my sample do not exhibit parallel trends. Second, I find 

that I cannot replicate her findings with my data, as the resulting estimates are small and 

non-significant. Yet, the results reveal a decreasing trend in the overall sex ratio. 

Therefore, I extend the paper by developing an alternative method. Exploiting the state-

 
1 Henceforth, all mentions of reservations refer to the seats reserved for women in the 
Panchayati raj, as mandated by the Amendment. 
2 Birth orders are the order in which a child is born. For instance, a child born to the second 
birth order is the second child of a mother. 
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level variation in the implementation of reservations, I build a stacked differences-in-

differences design that does not rely on birth orders for the identification of effects. 

Instead, the method uses not-yet-treated births as the control group. The method is 

equivalent to creating 18 individual differences-in-differences and taking the weighted 

average of the treatment effects. It is a method that has recently gained popularity in 

other fields of economics (Cengiz et al., 2019; Deshpande and Li, 2019; Fadlon and 

Nielsen, 2019). 

The results of the extension confirm that women’s political reservations are associated 

with a decrease in sex selection. I find that for surviving births in all states that enacted 

reservations, the probability of male birth decreases by 2.71 percentage points (a 4.5 

percentage change) after reservations. The effect is less clear for states that reserved seats 

within the time three-year period they were mandated to. Further limiting the study to 

lastborn children of a mother, the probability of male birth decreases by 5.46 percentage 

points (a 3.9 percentage change) in all states. This confirms the finding that higher birth 

order girls are differentially affected by the reservations. To put the size of the effect into 

perspective, the reservations are associated with a decrease of 10 boys per 100 girls at 

birth and 14 boys per 100 girls at last birth. A back-of-the-envelope calculation suggests 

that the reservations save between 2,383,839 to 4,384,697 children during the studied 

period. 

I can also distinguish certain mechanisms that motivate the plausibility of my findings. 

Like previous studies (Chattopadhyay and Duflo, 2004; Beaman et al., 2009; Bhalotra 

and Clots-Figueras, 2014), I find that women politicians are more likely to differentially 

invest in causes preferred by women. I find that post-reservation, girls are less likely to 

die before the age of 5, conditional on the survival to age 1, which implies differential 

health investments in the survival of girl children. Similarly, female politicians seem to 

decrease the access to sex-determination in the sample of all states, as the decrease in 

sex selection is driven by literate and relatively wealthier women. In India, the use of 

ultrasounds and abortions is limited to relatively wealthier households due to the cost 

and illegality of sex determination (Bhalotra and Cochrane, 2010). Again, the effect is 

less clear for the states that reserved seats within the time that they were mandated to. 

Previous studies also find that women politicians affect the status of female constituents 

(Beaman et al., 2009; Beaman et al., 2012) and decrease sex selection (Biswas, 2017; 

Kalsi, 2017) simply through their status as role models. However, my data limits me to 

study the policy effect. 
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From a policy perspective, the findings of Kalsi (2017) and the reiterated findings in this 

study imply that women’s political representation may be an underused tool in reducing 

son preference. This is especially relevant in light of the pending Women’s Reservation 

Bill that would reserve a third of seats for women in state assemblies and parliament. In 

2010, the bill was passed by the Rajya Sabha (Upper House), but it has been pending in 

the Lok Sabha (Lower House) since 2008. 

The remainder of the paper is organized as follows. Section 2 describes background 

information on son preference in India and the 73rd Amendment. Section 3 introduces 

the conceptual framework of the study, as well as previous literature. Section 4 describes 

the data, their definitions, and sources, while section 5 re-examines the results of Kalsi 

(2017). Section 6 extends the study by developing a different empirical specification and 

reporting its results. Section 7 discusses the possible mechanisms through which 

women’s political representation may affect son preference and Section 8 concludes. 
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2 BACKGROUND 

In this section, I describe the background information relevant to this study. I begin the 

section by describing son preference in India and continue by explaining the 73rd 

Amendment of the Indian constitution and the mandated reservations of seats. 

2.1 Son preference in India 

A popular saying in India is that “raising a daughter is like watering your neighbor’s 

garden” (Bandyopadyay and MacPherson, 2019). The Indian society is characterized by 

strong patriarchy and when a daughter marries it is custom for her to move in with her 

husband’s family. Accordingly, she does not contribute to the income of her own family, 

while a son remains with his family, providing an income for the family.3 Furthermore, 

dowries are still customary in India, though they were outlawed in 1961 and later 

amendments. While a son contracts an income through marriage, daughters can signify 

a great financial burden for the family. This is clearly demonstrated by the anecdote that 

in Mumbai, advertisements for sex-selection clinics used to read, “Better pay Rs 500 now 

than Rs 50,000 later” (Nagpal, 2013).4 

With his seminal paper, Sen (1990) brought attention to the fact that son preference was 

causing thousands of Indian females to go missing every year. This is not only an issue 

of foregone time; the Indian census reveals that the gap has prevailed for over 100 years. 

Figure 1 presents the sex ratio in the decennial census, which in this study is defined as 

the ratio of males to females.5 From figure 1, it is evident that the total sex ratio, as shown 

by the blue line, has generally been increasing until the last two censuses. In the most 

recent census in 2011, the total sex ratio decreased to 106 males per 100 females; a slight 

improvement from the previous 107 in 2001. 

Despite an improvement in the total sex ratio, the sex ratio has not improved for all age 

groups. The orange line in figure 1 shows the child sex ratio, which includes children aged 

0 to 6. The line shows that the child sex ratio has been increasing since 1961. This is not 

 
3 In a survey by Dewan and Khan (2009), 86 % of respondents (men and women aged 15–40 in 
Delhi) believe that a daughter is a larger cause of anxiety to parents than sons. 77 % of the 
respondents also believed that daughters are “paraya dhan” (somebody else’s wealth) and that 
only sons could support elderly parents. 
4 In Dewan and Khan (2009), almost one-half of respondents expressed fear of marriage costs 
associated with daughters as a justification for gender-biased sex selection. 
5 The international way of quoting the sex ratio is males to 100 females, while the conventional 
way in India is females to 1000 males. In this study, I use males to 100 females, as well as the 
percentage of males. Hence, an increasing sex ratio is equivalent to an increasingly male-biased 
sex ratio. 
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unexpected, as India is still characterized by excess female child mortality, especially for 

children under the age of 5 (Bongaarts and Guilmoto, 2015). For sex ratios at birth, the 

natural sex ratio is conventionally quoted as 105 males to 100 females, as shown by the 

red, dotted line in figure 1. Though the Indian census does not record sex ratio at birth, 

the average was 111 males to 100 females in 2005 (the oldest record available) (SRS, 

2011). These trends are an indication of prevailing son preference. 

 

Figure 1 Total sex ratio and child sex ratio in the Indian census 1901-2011 (GOI, 2011) 

Historically, high sex ratios have been explained by postnatal sex selection. Namely, 

discrimination against girl children and infanticide have been used to explain high sex 

ratios (Das Gupta, 1995; Miller, 1981; 1989; Snehi, 2003; Bhaskar, 2011). Research on 

allocation has found discrimination to be prevalent in investments to education, 

nutrition, level of immunization, healthcare, and other necessary investments (Das 

Gupta, 1987; Miller, 1987; Arnold, Choe and Roy, 1998; Borooah, 2004; Jayachandran 

and Kuziemko, 2011). In research on infanticide, studies have reported practices, such 

as live burial, starvation, suffocation, or poisoning (George, 1997; Snehi, 2003; Sekher 

and Hatti, 2020). 

With the advent of ultrasound technology and abortions, high sex ratios can also be 

attributed to prenatal sex selection. In 1972, abortions were legalized in India. Social and 
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cultural barriers against sex-selective abortions are low (Basu, 1999) and attitudes, in 

general, condone gender-biased sex-selection practices (John et al., 2008). Several 

studies find that sex ratios have been increasing particularly since the introduction of 

ultrasound technology in India (Das Gupta and Bhat, 1997; Arnold, Kishor and Roy, 

2002; Bhat, 2002; Retherford and Roy, 2003; Bhaskar and Gupta, 2007). For instance, 

Bhalotra and Cochrane (2010) estimate that about 6.2% of all potential births were 

aborted in India during 1995-2005, which is approximately 480,000 girls per year. 

However, to combat sex-selective abortions, detecting the sex of one’s child became 

illegal in 1996. Despite the ban on ultrasounds, the practice continues (Jejeebhoy et al., 

2015). 

Previous literature has also noted persisting regional heterogeneity in sex ratios (Sen, 

1990; Agnihotri, 2000; Das Gupta and Bhat, 1997; Miller, 1981; 1989). Generally, sex 

ratios have been better in the relatively more affluent southern states. South India scores 

high in socio-economic metrics and literacy rates and has lower fertility rates than the 

rest of the country. The northern states in India are still predominantly agrarian, have 

higher child mortality rates, and exhibit higher sex ratios (Das Gupta and Bhat, 1997; 

Jeffery and Jeffery, 1997; Guilmoto and Rajan, 2001; Arnold, Kishor and Roy, 2002; 

Bhat, 2002; Retherford and Roy, 2003; Bhaskar and Gupta, 2007).  

Figure 2 presents the total sex ratios and child sex ratios from the 1991 and 2001 Indian 

census by state. The figure illustrates that the lighter states in the south exhibit lower sex 

ratios than the darker ones in the north. This does not mean that relatively better-off 

families have lower son preference though. Some of the richest states like Punjab, 

Haryana, and Gujarat have the highest sex ratios at birth, also reflected in the child sex 

ratio in figure 2.  The child sex ratio has further deteriorated particularly in Haryana and 

Punjab. Kulkarni (2007) estimates that in Punjab 31,648 expected female births went 

missing in 2001, representing 10% of the 168,997 expected female births. 

Finally, previous research identifies three effects of the high sex ratios in India: a 

marriage squeeze, effects on dowry payments, and increased crimes and violence against 

women (Dreze and Khera, 2000; Guilmoto, 2007; 2012a). A marriage squeeze is the 

surplus of men in the marriage market, which typically appears twenty years after sex-

selective behavior. While this squeeze can already be observed in some Indian states, 

Guilmoto (2012b) estimates that the additional number of men remaining unmarried 

during 2020-2080 is around 40 million. This is causing marriage patterns and practices 

to change, with husbands resorting to importing wives or out-migration (Kaur, 2004). 
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Dowries on the other hand have been smaller in areas with a deficit of brides, which 

though positive, has only been prevalent among poorer families. Those seeking 

hypergamous marriages or well-qualified husbands generally have to pay higher dowries 

(Kaur, 2013). As for crimes and violence against women, murder rates have been found 

to be most strongly correlated with the female-male ratio in the population, suggesting 

that gender relations have a crucial bearing on criminal violence at large (Dreze and 

Khera, 2000). 

 

 

Figure 2 Total sex ratio and child sex ratio by state in the 1991 and 2001 Indian 
census (GOI 2001) 

2.2 The 73rd Amendment of the Indian Constitution 

The Panchayati Raj is a system of local self-government in rural areas created to 

decentralize the government. Though gram panchayats (village councils) have existed 
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since ancient times and the Panchayati Raj has existed in many major states since the 

early 1950s, the system was not effective or representative until the early 1990s. Ghatak 

and Ghatak (2002) reason that the earlier ineffectiveness of the Panchayati Raj 

stemmed from not holding popular elections and from the gram panchayats not playing 

an active role. As a consequence of its ineffectiveness, the Congress government of 

Narasimha Rao introduced the 73rd Amendment to formalize the Panchayati Raj 

system. 

The 73rd Amendment was passed in 1992 and it came into force in April 1993. The 

Amendment decentralized the federal government powers to the Panchayati Raj. The 

Panchayati Raj in its current form is a three-tiered government system with councils at 

village-level (gram panchayat), block-level (panchayat samiti), and district-level (zilla 

parishad). The 74th Amendment introduced a similar system to urban populations. In 

mid-2019, there were 267,283 local government bodies in total, of which 262,834 were 

rural. Of these bodies, 255,546 were gram panchayats, 6,635 were panchayat samitis, 

and 653 were zilla parishads, while the rural proportion of the Indian population was 

68.8% (Commonwealth Local Government Forum, 2019). On average, the gram 

panchayats have 12 members and serve 281 people per elected official, the panchayat 

samitis have 22 members and serve 4,735 people per elected official, and the zilla 

parishads have 28 members and serve 47,556 people per elected official (Alok, 2011). 

The members of the councils are chosen by popular elections every five years and the 

elections are conducted by the State Election Commissions (Iyer et al., 2012). The 

candidates have to be registered as a voter in the Panchayati Raj Institution where they 

stand for election and are generally nominated by political parties. After the members 

have been chosen, they decide internally on the Pradhan (Chief), also called the 

Sarpanch, and the Upa-Pradhan (Vice-chief). The Pradhan is the only member with a 

full-time appointment. Decisions are made through majority voting, where no member 

of the council, including the Pradhan, have veto power (Chattopadhyay and Duflo, 

2004). 

One of the main responsibilities of the Panchayati Raj is the administration of local 

public goods. The councils are not in a strict hierarchy, rather responsibilities are divided 

between them. These responsibilities include 29 areas of administration, such as health 

and education services, sanitation, and other local services (Iyer et al., 2012). Zilla 

parishads must have general, planning, finance and audit, social justice, health, 

education, agriculture, and industrial committees, while gram panchayats have 
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production, social justice, and amenities committees (Commonwealth Local 

Government Forum, 2019). Most of the funding still comes from the state, but the 

councils have power in allocating them (Chattopadhyay and Duflo, 2004). State Finance 

Commissions were established as part of the 73rd Amendment to advise on revenue-

sharing and to make grants to the councils. In this manner, a great degree of political, 

administrative, and fiscal power is decentralized to the councils, in the hope that 

decision-making is made more accessible and the quality of social services are improved 

(Chattopadhyay and Duflo, 2004). 

However, decentralization has its risks in a heterogeneous country like India. A risk is 

that decentralization leads to more difficulties in advocating the interests of weaker 

sections of the population. The 73rd Amendment considered this and mandated that at 

least a third of the total number of seats at all levels should be reserved to women. A third 

of the Pradhan seats were also to be reserved for women and randomly allocated across 

the three levels. This reservation of seats would allow women to be heard in local 

government and hopefully lead to more gender equality. 

In the amendment, seats were also reserved for two historically disadvantaged 

minorities, scheduled castes (SC) and scheduled tribes (ST). Instead of a fixed share of 

seats, SCs and STs have reserved seats in proportion to the population of the minority in 

the district. Along with seats, Pradhan positions were also reserved. The bodies of the 

Panchayati Raj are not the only governmental bodies that have reservations for SCs and 

ST, but it was the first time that women were given mandated representation in India 

(Chattopadhyay and Duflo, 2004). 
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3 CONCEPTUAL FRAMEWORK 

In the following three subsections, I discuss the conceptual framework of the study. I 

begin by explaining the mechanisms through which reservations may affect son 

preference and sex selection, after which I describe factors that affect mother’s and 

household’s son preference and previous literature on sex ratios. Finally, I discuss 

previous literature on the effect of women policymakers on sex selection in India. 

3.1 How political reservations affect son preference 

Political representation can be a powerful tool in protecting the rights and interests of 

disadvantaged and marginalized groups. In a patriarchal society such as India, the 

political representation of women may induce higher marginal gains for daughters than 

other groups. In this subsection, I cover the mechanism through which women 

policymakers may decrease the prevalence of sex-selective behavior. I discuss these 

mechanisms again in section 7 in relation to my results. 

The literature identifies two broad mechanisms: policy effects and role model effects. 

Policy effects refers to the effects of policies made by women politicians, which may 

improve a daughter’s survival outcomes. Role model effects refers to the impact that 

exposure to female leaders may have on people’s perceptions of a daughter’s worth (thus 

leading to improved survival outcomes). 

First, how female leaders influence policymaking is relevant. According to citizen-

candidate models, if candidates cannot fully commit to a specific policy and men and 

women have different preferences, the gender of politicians may be important (Osborne 

and Slivinski, 1996; Besley and Coate, 1997). Chattopadhyay and Duflo (2004) introduce 

reservations to the model by recognizing that women may be prevented from running for 

office by the relatively higher cost they incur compared to men. Consequently, their 

increased presence in politics may affect policymaking if men and women have different 

policy preferences. In the median voter model (Downs, 1957), where candidates can 

commit to particular policies and political decisions mirror the preferences of the 

electorate, reservations may also influence the identity of the median voter, and thus, the 

political decisions. 

Previous studies are not in agreement about how women Pradhans affect the provision 

of public works. Beaman et al. (2006) find that reserved-villages have more public goods 

and that the quality of said goods is no less than in villages not reserved for female 
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Pradhans. They also provide evidence that children in reserved-villages are more likely 

to have better drinking water and to be immunized. These are important findings, as 

children cannot directly participate in the electoral system and so, their influence is 

contingent on who represents them. Many studies conducted outside of India argue that 

women are better at representing children’s interests than men (Thomas, 1990; 

Lundberg, Pollar, and Wales, 1997; Thomas, 1997; Duflo, 2000; Duflo, 2003; Besley and 

Case, 2003; Svaleryd, 2009). Similarly, studies outside of India find that women 

generally support redistribution and liberal policies (Besley and Case, 2000; Andreoni 

and Vesterlund, 2001; Edlund and Pande, 2002; Edlund, Haider and Pande, 2005; 

Miller, 2008). 

Likewise, Duflo and Topalova (2004) find that women outdo men in the delivery of 

drinking water infrastructure and at least as well at the delivery of other goods. In the 

states of West Bengal and Rajasthan, women Pradhans invest more in public goods 

related to women’s concerns and less in those related to men’s, reflecting the preferences 

of female voters (Chattopadhyay and Duflo 2004). This is echoed by other studies 

(Beaman et al., 2006; Beaman et al., 2010). Clots-Figueras (2011) also find that women 

politicians in seats reserved for SCs and STs invest more in health and early education, 

as well as support amendments such as the Hindu Succession Act (designed to give 

women equal inheritance rights). 

In contrast, Ban and Rao (2008) neither find that women Pradhans do better or worse 

in performance nor that they make decisions corresponding to women’s preferences. In 

their older study, Bardhan, Mookherjee, and Torrado (2005) examine how women’s 

reservations affect the targeting of different local programs. They find that the 

reservations improve targeting of subsidized loans to disadvantaged groups but impair 

the targeting of employment grants, while their newer study (2010) finds no positive 

impact on any measure of targeting. They explain that this stems from the coexistence of 

elite capture and clientelism (Bardhan, Mookherjee and Torrado, 2010).  

However, several studies suggest that the positive policy effects of reservations take some 

time to materialize (Afridi, Iversen and Sharan, 2013; Sathe et al., 2013; Deininger et al., 

2015). Sathe et al. (2013) find that villages, where women Pradhans have been in power 

for 3 and a half years, have better service delivery, but those where women have only 

recently come to power are worse off. Similarly, Afridi, Iversen, and Sharan (2013) find 

that villages with women Pradhans have higher leakages from the National Rural 

Employment Guarantee Act programs, but that as women leaders become more 
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experienced the situation improves. Deininger et al. (2015) also finds that in the short 

run, the quality of service provision might suffer, but that it improves in the long run. 

Relatedly, Iyer et al. (2012) find that political reservations in the Panchayati Raj lead to 

a sizeable increase in reported crimes against women and the number of people arrested 

for said crimes. The quality of the interactions that women have with the police also 

increase, implying that female leaders may be influential in modifying law enforcement 

and providing a voice to women in the criminal justice system. Representation of women 

higher up in the government has a lower additional impact on reported crimes, whereas 

crimes against men are not affected by the reservation. 

Studies also show that woman Pradhan reservations mean that more women are likely 

to attend meetings and speak up during the meetings (Chattopadhyay and Duflo, 2004; 

Beaman et al., 2010). Beaman et al. (2006) also note that women are more likely to 

participate in the meeting’s discussions and accordingly, the political process. When 

women raise issues before the general assembly, women Pradhans treat these 

participants better than male Pradhans. Yet, women have a harder time wielding their 

authority during the discussions and are less likely to chair the meeting (Beaman et al. 

(2006). 

Second, how female leaders impact aspirations and behaviors is relevant. Studying 

village councils, Beaman et al. (2012) find that in villages that have never been reserved 

for a female leader, adolescent boys are 6% more likely to attend school and 4% more 

likely to be able to read and write than girls. By the second cycle of female leadership in 

reserved-councils, the gender gap in educational outcomes is completely erased and girls 

spend less time on household chores. The gender gap in aspirations also closes by 20% 

in parents and 32% in adolescents during the same time. The parental aspirations for 

young men remain unchanged, meaning the entire change in the gap is explained by 

improvements for girls. There was no evidence of changes in labor market opportunities 

for young women, suggesting that the results are led by a role model effect. The authors 

find that mother’s aspirations over education and occupation changed, while fathers 

mostly wanted their daughters to become Pradhans. Beaman et al. (2006) also find that 

women Pradhans reduce the gender gap in school attendance.  

Likewise, Beaman et al. (2009) find that exposure to female leaders eliminates the 

negative bias male villagers have about female leaders’ effectiveness. They also find that 

exposure to female politicians weakens stereotypes about gender roles both in public and 
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domestic domains and by the second cycle, voters are more likely to elect women for 

unreserved seats. The timing of the elimination of negative biases coincides with how 

long it takes for exposure to affect aspirations and education. Pande and Ford (2011) 

further show that the reservations change attitudes towards women politicians and allow 

them more influence over policy. 

As for women’s employment, which is studied as a proxy for empowerment, studies find 

that political reservations for women lead to increases in women’s labor market 

outcomes and entrepreneurship (Ghani, Mani, and O’Connell, 2013; Ghani, Kerr and 

O’Connell, 2014). Longer exposure to female leaders at all levels of the government 

affects women’s labor force participation positively, while longer exposure on the 

district-level has an additional but smaller effect. District-level female leaders seem to 

encourage more household-based self-employment (Ghani, Mani, and O’Connell, 2013). 

Ghani, Kerr, and O’Connell’s (2014) findings reaffirm this; political reservations for 

women lead to the establishment of more women-owned businesses in the informal 

sector, mostly of household-based businesses. They do not find that the 73rd Amendment 

leads to an increase in the overall employment of women in manufacturing. 

3.2 Determinants of son preference 

Son preference is a well-established phenomenon in India. Acting on son preference is 

decided at the level of the individual woman and her household, though the incentives 

may stem from social and economic structures (Pande and Astone, 2007). This means 

that in addition to social norms, the characteristics of a woman and her household 

influence the decision to act on son preference. In this subsection, I describe observable 

background characteristics of households and mothers that may affect son preference. I 

control for most of these characteristics in the analyses. 

First, women’s employment can decrease the negative bias against grown women and 

daughters. For Bangladesh, Cain (1988) reasoned that son preference is fainter in 

households where women have an economic value, as a son is no longer seen as a 

necessity for lifetime security. Likewise, others suggest that the economic participation 

of women may change the valuation of their own worth and that of their daughters, as 

well as change their gender values through realizing that girls can contribute to the 

household income (Basu and Basu, 1991; Kishor, 1993). Unfortunately, I cannot control 

for a mother’s status of employment at the time of birth, as the data only records whether 
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a woman is employed at the time of survey. However, maternal education and wealth 

may proxy for employment. 

Maternal education has a more ambiguous relationship with son preference. While 

education may change a mother’s perception of female worth and lessen her son 

preference (Bourne and Walker, 1991), it may not be enough to improve a daughter’s 

worth in regions with a strong son preference. Earlier studies find that gender 

differentials in child mortality are higher or the same for educated mothers as for non-

educated mothers (Bhuiya and Streatfield, 1991; Das Gupta, 1987). Similarly, they find 

that educated women sex-select more (Jha et al., 2006; Jha et al., 2011). Other research, 

on the other hand, finds that maternal education benefits daughters more than sons 

(Govindaswamy and Ramesh, 1996). Some even find that a mother’s education is the 

most important in reducing son preference (Clark, 2000; Pande and Malhotra, 2006). 

To take into account the effect of maternal education, I control for whether a mother is 

literate. This is as the education of a mother may not be completed at birth (thus differing 

from the recorded education at survey), but literacy is likely to be the same. 

I also control for household wealth, as previous studies find that families with higher 

incomes tend to sex select more (Jha et al., 2006; Jha et al., 2011). Pande and Malhotra 

(2006) find that wealth or economic development do not reduce son preference, but that 

wealth in terms of ownership of assets does (but only among the wealthiest). However, 

other studies have found the opposite (Krishnaji, 1987). Gaudin (2011) also finds that 

higher absolute wealth is associated with lower son preference, but that higher relative 

wealth is associated with higher son preference. 

Religion is another element that factors into the prevailing son preference in India, as it 

defines appropriate social and gender norms (Pande and Astone, 2007). Among Hindus, 

the largest religion in India, a son has to light the funeral pyre of a deceased parent, as 

only then the soul can attain heaven. Salvation is also achieved through sons who practice 

ancestor reverence (Vlassoff, 1990). The significance of daughters is mostly seen through 

marriage, as marrying away a daughter is regarded as estimable (Miller, 1989). Hence, 

maternal religion is an observable that I control for in all of my specifications. 

Like religion, caste is related to the cultural practices that dictate a woman’s role. 

Moreover, castes used to be endogamous. Though discrimination based on castes 

became illegal in 1946, the system continues to affect equality in India. Pande and Astone 

(2007) find that lower caste women have slightly higher son preference than high castes. 
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Likewise, Chakraborty and Kim (2008) find that son preference was negatively 

correlated with caste rank. As caste is no longer recorded in data, I cannot control for it 

in the study. However, other observables that may proxy for caste are religion, a mother’s 

literacy, and the wealth of a household. 

3.3 Sex ratios as a proxy for son preference 

In its most extreme form, son preference reveals itself as a higher ratio of males to 

females in society, which is why I study the effect of reservations on the overall sex ratio. 

I also study the effect on the sex ratio of the last child (SRLC), as previous studies find 

that parents in India are more likely to sex-select at higher birth orders (Jha et al., 2011). 

This is as parents of daughters have to proceed to higher birth orders to have a son if they 

cannot afford ultrasounds or abortions (Jha et al., 2011; Pörtner, 2016). That is to say, 

they engage in fertility-stopping behavior, wherein families stop childbearing once they 

reach their desired number of sons. This means that while they have more children, sex 

selection appears in high sex ratios at last birth that precede high sex ratios at birth (Yoo, 

Hayford and Agadjanian, 2017). The birth order of children affects their well-being, as 

later-born daughters have to compete with older siblings for resources. Daughters born 

to the birth order three or higher without surviving brothers have the poorest mortality 

outcomes (Das Gupta, 1987; Muhuri and Preston, 1991; Choe, Hongsheng and Feng, 

1995; Arnold, Choe and Roy, 1998; Pande, 2003). In accordance, Kalsi (2017) finds that 

the reservations affect the third or more child of a mother the most. 

As regards firstborn children, there is considerable disagreement on whether parents 

already sex-selected at first birth (Retherford and Roy, 2003; Jha et al., 2011; Pörtner, 

2016). Kalsi’s (2017) identifying strategy builds on this assumption, which is why I begin 

this study by seeing whether her results hold for different data. Furthermore, Guilmoto 

(2009) identifies two conditions besides a strong son preference that are required for 

male-biased sex ratios at birth. The consequences of these conditions may be leading 

families to sex select already at first birth.  

The first condition is low fertility, which may cause families to transition to sex selecting 

at first birth. When fertility rates are high, more typical for pre- and early transitional 

countries, fertility choices are not as motivated by son preference. However, as a country 

transitions into late-transitional stages, fertility rates shrink in tandem with the norm of 

having smaller families. This introduces a fertility squeeze, wherein the desire for small 

families does not reconcile with the preferred sex composition of children. In India, 



17 
 

fertility rates have steadily been falling, with the average woman having 2.43 children in 

2017 (World Bank, 2019) and the ideal number of children falling from 2.9 to 2.4 over 

the period 1990-1992 to 2005-2006 (IIPS and Macro International, 2007). With a 

smaller total family size, realizing one’s ideal sex preferences becomes harder.6 

Jayachandran (2015) estimated that up to half of India’s sex ratio increase in 1981-2011 

could be justified by a fertility squeeze. 

To test whether the timing of reservations is linked to a fertility squeeze in my data, I 

construct a woman-year panel and estimate how the timing of reservations affects the 

probability of birth. I also control for the additional variables of the main specification 

in section 5 (equation (1)). I do not find that the timing of reservations is associated with 

a decrease in the probability of birth, hence, a fertility squeeze should not be affecting 

my results. 

The second condition is access to sex-detection technology. If one has access to sex-

detection technology and abortions, prenatal sex selection becomes a solution to keeping 

the family size low (Basu, 2002). Several studies find that the increase in the sex ratio at 

birth in India in the 1990s parallels with the dispersion of prenatal sex determination 

technologies (Das Gupta and Bhat, 1997; Arnold, Kishor and Roy, 2002; Retherford and 

Roy, 2003; Bhaskar and Gupta, 2007). In 1996, ultrasound ban was introduced to 

combat this. As the ultrasound ban coincides with the reservations, I run robustness tests 

to ensure that the effects I find are explained by the reservations and not by the ban. 

3.4 Previous literature on women’s political representation and sex 
selection 

Previous literature on the effect of women’s political representation in India is not agreed 

on whether women politicians reduce sex selection. Bhalotra and Clots-Figueras (2014) 

were the first to study the effect of female politicians on gender-specific child mortality. 

They study the effect of competitively-elected women in state assemblies and find that 

the probability of a child being born female increases in the share of women politicians. 

They presume this result is explained by policymakers reducing access to sex 

determination. However, Bhalotra and Clots-Figueras’s (2014) main analysis regards the 

effect of female politicians on overall child mortality. Here, they find that women 

politicians are associated with a decrease in neonatal mortality that is larger for boys 

 
6 Analyses by UNPF (2012) suggest that the probability of having only daughters grows from 3% 
among families with 5 children to 24% among families with two. 
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than for girls, but that the group difference is not statistically significant in any analysis.7 

They find that the reduction is explained by a policy effect related to health infrastructure 

and informational campaigns. 

Biswas (2017) on the other hand finds that the probability of a female birth decreases 

with female representation in state assemblies. In the study, exposure to women’s 

political representation leads to a lower overall birth rate, but the reduction is 

accompanied by an almost equal reduction in the likelihood of female birth and almost 

no effect on male birth. However, representation improves the postnatal survival of girls 

compared to boys, unlike in Bhalotra and Clots-Figueras (2014). Biswas (2017) identifies 

the mechanism as a role model effect that increases the survival of daughters simply 

through exposure to female leaders. 

While the previous two studies investigated the effect of competitively-elected women 

politicians, Kalsi (2017) examines the impact of reserving political seats for women 

according to the 73rd Amendment. Her main finding is that after reservations, the 

probability of male birth decreases for a woman’s third or more child. Like Biswas (2017), 

she argues that the likely cause of this effect is a role model effect. Similarly, she does not 

find that the reservations had a differential impact on the postnatal mortality of high 

birth order girls. As this paper re-examines the findings of Kalsi, an in-depth analysis of 

her results is given in later sections. 

Finally, this paper aims to find clarity on the findings of the previous studies. The 

extension in section 6 differs from Bhalotra and Clots-Figueras (2014) and Biswas (2017) 

in that I study the effect of reserving seats for women instead of the effect of 

competitively-elected women politicians, and from Kalsi (2017) in that I compare sex 

selection across states instead of birth orders. 

 
7 In a similar vein, Miller (2008) studies the introduction of women’s suffrage in the United 
States. He finds that the introduction of women’s suffrage in the United States was linked to 
reduced infant mortality but does not find any gender-specific effects. 
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4 DATA 

In this section, I describe the data used in this study. I begin by detailing the data source 

and continue by explaining how the sample was selected. 

4.1 Data source 

The main source of data in this study is the 2005-2006 National Family Health Survey 

(NFHS-3) conducted under the stewardship of the Ministry of Health and Family 

Welfare of India, with the International Institute for Population Sciences (IIPS) in 

Mumbai as the nodal agency. It is the third survey in the series, whose aim is to provide 

data for monitoring and impact evaluation in matters of population, health, and 

nutrition. The NFHS-3 was conducted between 2005 and 2006 and covers all states of 

India. Women between ages 15 and 49 and men between 15 and 54 were interviewed on 

topics, such as family welfare, fertility, maternal and child health, and adolescent 

reproductive health, as well as tested for HIV. NFHS-3 is a nationally representative 

sample of 109,041 households, 124,358 women aged 15-49, and 74,369 men aged 15-54. 

It was designed to provide representative state-level estimates. Sampling for the survey 

was done without replacement, meaning that a household cannot be surveyed more than 

once. The data are available to download from the Demographic and Health Survey 

Program’s website, where it is called the DHS-V (DHS, 2020). 

For the data on when states implemented reservations for women, I use dates collected 

by Kalsi (2017). The states included in these data are Andhra Pradesh, Assam, Bihar, 

Goa, Gujarat, Haryana, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Manipur, 

Orissa8, Punjab, Rajasthan, Tamil Nadu, Tripura, Uttar Pradesh, and West Bengal. In 

the 1991 census, these states accounted for 91% of the population. In the data of Kalsi 

(2017), the data on district-level chairperson reservations originate from Iyer et al. 

(2012). 

While coding the timing of elections, I discovered two errors in Kalsi’s (2017) code. First, 

Andhra Pradesh had its first election in March 1995, but it is coded as April 1995. 

Similarly, Punjab had its first election in June 1998, but it is coded as January 1998. 

Second, according to the study, children born a month after the first election should be 

coded as being born after reservations. However, children born in Uttar Pradesh, Bihar, 

 
8 The state is now named Odisha. 
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Goa, and Tamil Nadu are coded as born after reservations in the month of the election, 

i.e. one month too early. In my data, I correct for these errors. 

Table 1 presents the implementation dates retrieved from Kalsi (2017) for the 18 states 

included in the analysis. As can be seen, first elections vary across states, which can lead 

to endogeneity issues if the states that implemented reservations later did so out of male 

preference. To diminish the issue, I emulate Kalsi and run the estimations in this study 

for a sample of all states and a sample of states that reserved seats by 1995, namely within 

the time that they were mandated to. The resulting sample of law-abiding states restricts 

the sample to 12 states. 

Table 1 also shows the weighted share of boys born in the NFHS-3 data in rural areas in 

1992, a year before the enactment of the amendment. The sex ratio is most skewed in 

Rajasthan at 0.577 (57.7 % or 136 boys to 100 girls). In contrast, Bihar has the lowest 

percentage of boys born at 0.455 (45.5 % or 84 boys to 100 girls). Many of the ratios in 

table 1 are under the natural rate of 0.512 or 105 boys to 100 girls, but the sample can be 

considered representative as long as the patterns move similarly to the true pattern. 

Table 1 in Appendix 1 shows the differences in the child sex ratio in 1991 in the entire 

NFHS-3 and the 1991 census. For most states, the estimates are similar and show that 

northern states generally exhibit higher ratios of boys. 

Table 1  Panchayati Raj election dates 

State 
First election with  
reservation for women 

Ratio of boys to girls 
born in 1992 

Andhra Pradesh March 1995 0.462 

Assam November 2000 0.504 

Bihar April 2001 0.455 

Goa January 1997 0.529 

Gujarat June 1995 0.521 

Haryana June 1994 0.469 

Karnataka December 1993 0.512 

Kerala September 1995 0.551 

Madhya Pradesh June 1994 0.536 

Maharashtra November 1992 0.472 

Manipur January 1997 0.425 

Orissa May 1992 0.495 

Punjab June 1998 0.539 
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Rajasthan March 1995 0.557 

Tamil Nadu October 1996 0.524 

Tripura August 1994 0.491 

Uttar Pradesh April 1995 0.521 

West Bengal May 1993 0.481 

The share of boys is estimated from the NFHS-3 data and is limited to rural observations from 
1992. NFHS-3 sample weights are used. 

4.2 Sample selection 

For the main analyses, I use data from the NFHS-3 women’s questionnaire, recoded so 

that births are the main observations. The births recode contains 256,782 observations 

(or births more specifically) from 84,609 women. As this study looks at the effect of 

reservations in rural areas, I exclude any urban births and births in states that did not 

implement reservations. Around the time of the reservations, 73% of India’s population 

was rural, so the results still apply to the majority of the population (World Bank, 2019). 

In addition, the sample is restricted to children that are alive, in order to capture both 

prenatal and postnatal sex selection (except for table 6 in Appendix 1 and table 10). This 

also circumvents the underreporting of dead children in survey data. There is a systemic 

“forgetting” of dead children in surveys, particularly of girls in cultures where sex 

selection is prevalent (Rose, 1999). 

In the replication in section 5, I exclude children born before 1987 or after 2006 in 

imitation of Kalsi (2017), leaving the sample with 76,341 births to 31,009 mothers. In the 

analyses in section 6, I further exclude children born before June 1988 or after April 

2001. This excludes births more than three years before the first elections with 

reservations (held in Orissa), as this is the baseline period, as well as births after the last 

elections (held in Bihar). The remaining analysis sample in section 6 consists of 41,788 

unique births to 20,555 unique mothers. 

In table 2, I present summary statistics for the mothers in my sample. The observations 

are divided into mothers who do not give birth after reservations and those that give birth 

at least once. Columns 1 and 4 show that those who do not give birth after reservations 

have fewer children, were slightly older when they had their first child, and are 2 percent 

more likely to be literate. These mothers have also lost fewer children (according to 

recorded child deaths), have a stronger house, but have given birth to fewer girls in total. 

In contrast, columns 2 and 5 show that mothers who have children after reservations are 

younger and have more girls in total, but are comparatively worse off in terms of literacy, 
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child mortality, wealth as measured by house strength, and fertility (assuming lower 

fertility is desirable). For law-abiding states, the difference is more pronounced for all 

estimates. Though total boys born increases more in law-abiding states for mothers who 

give birth after reservations, the ratio between the difference in total boys and total girls 

in column 3 and 6 is similar for all states and law-abiding states.9 

Table 2   Summary statistics for mothers in the sample 

  All states Law-abiding states  

≥ 1 child born after reservations? No Yes Diff No Yes Diff 

Age 34.78 28.04 -6.73*** 35.68 28.11 -7.57*** 

Mother is literate 0.43 0.41 -0.02** 0.44 0.38 -0.07*** 

Number of children dead 0.24 0.32 0.08*** 0.18 0.34 0.17*** 

Number of children born 2.63 3.02 0.39*** 2.31 3.09 0.78*** 

Total boys born 1.48 1.54 0.06*** 1.32 1.58 0.26*** 

Total girls born 1.15 1.48 0.33*** 0.99 1.51 0.52*** 

Have strong house 0.37 0.26 -0.11*** 0.44 0.25 -0.19*** 

Age at first birth 19.82 19.39 -0.43*** 19.67 19.25 -0.41*** 

Observations 3,497 20,728  1,333 12,394  

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS-3 sample weights are used. The sample is limited to 
mothers and their children born between 1987 and 2004 in rural areas. Law-abiding states 
include those that reserved seats by 1995 excluding Haryana, Maharashtra, and Orissa. 

 
9 Namely, 0.33-0.06 equals 0.27 and 0.52-0.26 equals 0.26. 
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5 RE-EXAMINING KALSI (2017) 

In this section, I re-examine the results found in Kalsi (2017) following the original 

empirical approach but using NFHS-3 data. The section begins by comparing the data 

used in Kalsi (2017) and the data used in this study. Next, the empirical strategy is 

explained, and the assumptions of the method are examined. Then, I re-run the study’s 

regressions, using identical Stata code with the same specifications, periodization, and 

set of control variables. Updated versions of the original results of Kalsi (2017) are 

available in Appendix 1 with the coding errors fixed. Finally, I incorporate multiple time 

periods into the main estimating strategy to see how the effects of the reservations vary 

over time. 

5.1 Comparison of data 

While I use data from the third round of the NFHS, Kalsi (2017) uses data from the 

second round of the District-Level Health and Facility Survey (DLHS-II). The DHLS-II 

was also carried out by the IIPS in Mumbai, but in 2002-2004, two years before the 

NFHS-3. It covers the 593 districts in the 2001 Indian census and one thousand 

representative households in each district. With 620,107 households, its sample size is 

larger than the NFHS-3, as it was designed to provide district-level estimates instead of 

state-level estimates. As this study is concerned with state-level estimates, this does not 

affect the representativeness of the data. While the women’s questionnaire in the NFHS-

3 surveyed unmarried and ever-married women between the ages of 15 and 49, the 

DLHS-II surveyed currently-married women between 14 and 54.10 The DLHS-II includes 

basic data on each child of the mother, as well as information on the characteristics of 

the household and mother, similar to the NFHS-3. 

Kalsi (2017) narrows the number of observations in her analysis sample to 531,849 

births. She excludes any urban births, births before 1987 or after 2006, and births in 

states that did not enact reservations. Table 2 in Appendix 1 presents the ratios of 

children born in 1992 and shows that there are some states whose ratios differ from those 

in table 1. For instance, in my data, considerably more females than males were born in 

Haryana, Manipur, and West Bengal. The ratios in Kalsi’s (2017) sample are on average 

a little closer to the child sex ratio in the 1991 census than the ratios in table 1. However, 

 
10 Of the 86,107 births in my sample, only 3,984 are born to mothers who are not married at the 
time of survey, of which only 16 births are born to mothers who have never been married. Thus, 
the chance of this affecting the results is slim if we assume that marriage affects sex selection.  
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the ratios do not exhibit as clearly the heterogeneous regional patterns shown in figure 

2. 

The high average sex ratios in table 1 in Appendix 1 are also reflected across birth orders. 

Before the reservation of seats, Kalsi’s (2017) sample observes 117 boys per 100 girls at 

the highest birth order, 107 boys per 100 girls at the second birth order, and 106 boys per 

100 girls at the first birth order. In the sample I use in the replication, the respective 

figures are 111 boys at the highest birth order, 109 boys per 100 girls at the second birth 

order, and 103 per 100 girls at the first birth order. 

Kalsi (2017) also presents summary statistics comparable to table 2. Table 3 in Appendix 

1 provides these statistics amended for the coding errors (the original statistics from 

Kalsi are given in footnotes). Compared to table 2, the mothers in her data are slightly 

younger when surveyed, have weaker houses, are younger at first birth, but have a higher 

rate of literacy. Like table 2, the table also shows that mothers who give birth after 

reservations are on average worse off in terms of literacy, house strength and fertility. 

These mothers have lower child mortality and fewer boys than the pre-reserve mothers 

in her data, while my post-reserve mothers do not. However, the biggest difference 

between our samples is that the mothers in her samples have significantly higher child 

mortality. This will not affect our main results, as children who have died are excluded 

from the estimating strategy. It might however indicate that more children are 

“forgotten” in my data. Otherwise, most differences between our samples are small in 

magnitude, making it unlikely that the mothers included in her sample differ 

significantly from the mothers in mine. 

5.2 The estimating strategy 

The main estimating strategy in Kalsi (2017) is a differences-in-differences (DD) design, 

where the first difference is across reservations and the other across birth orders.11 The 

model has two periods (before and after reservations), one control group (firstborn 

children), but two treatment groups (second and third/more born children). This means 

that the model is a canonical DD setup estimating the treatment effect of the reservations 

on the probability of male birth in high birth orders. The key identifying assumption is 

that in the absence of reservations, the first and higher birth orders would have had 

 
11 A formal explanation of the DD strategy is given in Appendix 2 
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similar trends. As mentioned earlier, the sample is restricted to children that are alive. 

The baseline setting for the empirical part is presented in equation (1) 

𝑦𝑖𝑐𝑠 = 𝛽1(𝑂𝑟𝑑𝑒𝑟 ≥ 3)𝑖 ∗ 𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐𝑠 + 𝛽2(𝑂𝑟𝑑𝑒𝑟 2)𝑖 ∗ 𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐𝑠 +

𝛽3𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐𝑠 + 𝛽4(𝑂𝑟𝑑𝑒𝑟 ≥ 3)𝑖 + 𝛽5(𝑂𝑟𝑑𝑒𝑟 2)𝑖 + 𝛾𝑠 + 𝜃𝑐 + Γ𝑋𝑖𝑐𝑠 + 𝜖𝑖𝑐𝑠   (1) 

where y is the probability that child i, born in cohort c, in state s, is a boy. Post Reservecs 

is a dummy variable that indicates whether the child in question was born after the state 

had its first elections with political reservations for women. The precision of treatment 

is at month-level; hence, the variable takes the value of 1 a month after a state’s first 

elections. The variables Order 2 and Order ≥ 3 explain if a birth is the second birth of a 

family or the third or more birth. These variables are interacted with Post Reserve, as the 

study relies on the assumption that families are more likely to realize their son preference 

at higher birth orders. As firstborns are the control group, the coefficients of interest, 𝛽1 

and 𝛽2, capture the additional change in the probability of male birth at second or higher 

birth orders after reservations, with a change in the probability of male birth at the first 

birth order. The equation also includes state fixed effects, 𝛾𝑠, and year fixed effects, 𝜃𝑐. 

This is to control for trends specific to states and years, such as gender attitudes within 

states and annual sex ratios. Finally, 𝑋𝑖𝑐𝑠 contains the control variables mother’s literacy, 

mother’s age at childbirth, mother’s religion, mother’s type of house, and whether the 

state’s head of government (chief minister) was a female at the time. Type of house is a 

proxy for household income, while the chief minister variable controls for the effect of 

women’s political representation outside of reservations. 

All standard errors are clustered at the state level, as this is the level at which treatment 

is applied. This allows for serial correlation over time, as errors are likely to correlate 

within states (Bertrand, Duflo and Mullanaithan, 2004). However, the consequent 

number of clusters is 18 for the sample of all states and 9 for the sample of law-abiding 

states. Having insufficient clusters underestimates standard errors, which is why Kalsi 

(2017) corrects the standard errors by running wild bootstrap-t tests with 1000 

repetitions according to Cameron, Gelbach, and Miller (2008). The wild cluster 

bootstrap has proven successful in accounting for auto-correlation in quasi-experimental 

methods even in cases with few clusters (Cameron, Gelbach and Miller 2008; Cameron 

and Miller, 2015; Roodman et al., 2019). I also run these tests and provide the p-values 

in all of the tables. 
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5.2.1 The birth order assumption 

The model in Kalsi (2017) relies on the assumption that sex selection in India does not 

occur at first birth.12 The assumption is justified by two studies on the topic (Jha et al., 

2011; Pörtner, 2016). This allows her to use firstborn children as the control group to 

control for differences in gender-specific survival rates not related to sex selection. 

Similarly, she cites studies that find higher birth orders are sex-selected more (Chu, 

2001; Ebenstein, 2007; Lin et al., 2014; Kalsi, 2015). The question is thus whether the 

higher birth orders are more sex-selected than the first birth order.13 Furthermore, the 

hypothesis that follows is that third- or later-born children are most affected by the 

reservations. In this subsection, I discuss whether the birth order assumption holds for 

my sample and preliminarily explore the hypothesis. 

Table 3 shows birth order-specific changes in the mean ratio of boys amongst surviving 

children after seats were reserved for women. The table also shows differences in sex 

ratios between the birth orders before reservations and after reservations, as well as their 

differences in differences. The table is divided into two, showing changes for all states 

and law-abiding states. In Kalsi (2017), the table is provided as evidence for her main 

methodology. Table 4 in Appendix 1 shows the original table in Kalsi (2017). In line with 

this, figures 3 and 4 present the mean ratio of boys in my sample from 8 years pre-

reservation to 7 years post-reservation (figures 1 and 2 in Appendix 1 are the equivalent 

figures from Kalsi (2017)). Time is normalized for each state so that point 0 on the x-axis 

is the month and year of each state’s first elections with reservations. 

At the outset, the figures and the table show that based on descriptive statistics, the 

higher birth orders are more sex-selected, so the assumption holds. While I cannot 

comment on whether sex selection happens at the first order, figures 3 and 4 show that 

the sex ratio in the first birth order is always less skewed than at least one of the higher 

birth orders. Similarly, table 3 shows that in both periods the treatment groups have a 

higher mean ratio of boys than the first order. The differences between the two treatment 

groups and the first order are also significant, hence the assumption of differential sex 

 
12 Henceforth, I will refer to this assumption as the birth order assumption. 
13 The question is not whether firstborns are sex-selected at all, because as long as they are sex-
selected less than the later-born children, the main specification holds. The definition of the 
second difference just becomes one between high intensity groups (the second and higher birth 
orders) and a low intensity group (the first birth order). 
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selection holds for my sample.14 This is in line with the previous literature (Chu, 2001; 

Ebenstein, 2007; Lin et al., 2014; Kalsi, 2015). 

It is more ambiguous whether later-born children are more affected by reservations. 

Figures 3 and 4 show that around the timing of the reservations the mean ratio of boys 

stabilized for the highest birth order, but not for the other two groups. The stabilizing 

trend is similar to that in Kalsi (2017), which persists until eight years after treatment. 

This trend could be reflecting lower sex selection for the highest birth order following the 

reservations. As the figures do not control for other variables that affect child survival, 

no conclusion can be drawn based on them. 

In contrast, table 3 shows that no birth order has a statistically significant difference in 

the mean ratio of boys between the pre- and post-reservation periods. If third- or later-

born children are most affected by the reservations, the difference should be the most 

notable for them. However, table 3 shows that after reservations, the mean ratio of boys 

in the highest birth order increases by 0.2 percentage points (pp) in all states and 

decreases by 1.0 pp in law-abiding states. Neither of these estimates is significant, unlike 

the negative, statistically significant findings in Kalsi (2017). However, these differences 

in the sex ratio are only comparisons of the pre- and post-reservation means. 

To empirically estimate whether later-born children are most affected by the 

reservations, I run a preliminary differences-in-differences (DD). As neither Kalsi nor I 

find statistically significant changes in sex ratios for firstborn children (our control 

group), we can use them to control for differences in gender-specific survival rates not 

related to sex selection. The comparison of the difference between pre- and post-

treatment sex ratios for higher birth orders and the first order gives us a DD estimate of 

the policy effect. Whereas Kalsi (2017) finds that the highest birth order children are less 

likely to be male than firstborns after reservations, I find a zero difference for all states 

and an insignificant 0.18 pp for law-abiding states. As none of the pre- and post-

treatment differences in table 3 are significant, it is unsurprising that the table provides 

no evidence of a policy effect.  

 
14 The figures show a higher mean ratio of boys for the second birth order than the highest birth 
order for several years in my data, which could imply higher sex selection of the second birth 
order in these years. The table echoes these findings, showing that the highest birth order only 
has a slightly greater mean ratio than the second birth order. However, as both birth orders are 
treatment groups, this does not impact the main analysis. 
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In summary, the DD estimates show that while differences between birth orders in my 

sample support the birth order assumption, I find no evidence that the higher birth order 

is relatively more affected by the reservations than the first order. One reason for this 

could be that the reservations simply have no differential effect on the higher birth orders 

in my sample.15 

Table 3  Difference in mean ratio of boys by birth order 

  All states Law-abiding states  

 

Pre-
reserve 

Post-
reserve Diff 

Pre-
reserve 

Post-
reserve Diff 

Order ≥ 3 0.525 0.527 0.002 0.530 0.521 -0.010 

Order = 1 0.501 0.503 0.002 0.499 0.507 0.008 

Difference 0.024*** 0.024*** 0.000 0.031*** 0.014* -0.018 

Order = 2 0.524 0.522 -0.003 0.526 0.520 -0.006 

Order = 1 0.501 0.503 0.002 0.499 0.507 0.008 

Difference 0.023*** 0.019** -0.005 0.027** 0.013 -0.014 

All children 0.518 0.519 0.001 0.521 0.517 -0.004 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS-3 sample weights are used. The sample is limited to 
children born between 1987 and 2004 in rural areas who were alive at the time of survey. Law-
abiding states include those that reserved seats by 1995 excluding Haryana, Maharashtra, and 
Orissa. 

 

5.2.2 The parallel trends assumption 

As a differences-in-differences model, the validity of equation (1) relies on the parallel 

trends assumption. The assumption is that trends in sex ratios across birth orders are 

equal before the reservations and would stay so in the absence of them, controlled for all 

other variables. If the assumption is violated, estimates will be biased. 

To see whether the treatment and control groups followed a similar trajectory before 

reservations, the pre-treatment period is split into two separate time periods and a 

placebo treatment is applied. The first period is “early-pre” with children born between 

1987 and 1989 and the second is “late-pre” with births between 1990 and 1992. A 

 
15 As a side note, the time difference in the mean ratio of boys of all children is insignificant in 
both samples. As this only takes into account the time-trend of ratios, a more fitting definition 
of treatment and control groups may reveal other effects of the reservations. 
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comparison of the mean ratio of boys in these time periods is presented in table 4, which 

is a replication of table 4 in Kalsi (2017) (table 5 in Appendix 1). 

From table 4, it is evident that pre-trends in my sample were not unchanged before the 

reservations, as the differences in the mean ratio of boys for firstborns are significant, 

while those for the other birth orders are not. Columns 3 and 6 show that the mean ratio 

of boys of firstborns increases by 0.43 pp in all states and 0.39 pp in law-abiding states 

between the early-pre and the late-pre-period. Both of these changes are significant at 

the one percent level. Similarly, the DD estimates are significant for all states and law-

abiding states. For the parallel trends assumption to hold, the comparison of the 

difference between pre- and post-placebo treatment sex ratios for higher birth orders to 

the difference for the first order should be insignificant. In Kalsi (2017), the table shows 

no significant differences between the early-pre and late-pre periods. 

Table 4    Pre-trends: Difference in mean ratio of boys by birth order 

  All states Law-abiding states  

 Early-pre Late-pre Diff Early-pre Late-pre Diff 

Order ≥ 3 0.522 0.516 -0.005 0.530 0.518 -0.012 

Order = 1 0.476 0.520 0.043*** 0.477 0.516 0.039** 

Difference 0.045*** -0.003 -0.049*** 0.053*** 0.002 -0.051** 

Order = 2 0.518 0.525 0.007 0.515 0.532 0.017 

Order = 1 0.476 0.520 0.043*** 0.477 0.516 0.039** 

Difference 0.042*** 0.006 -0.036* 0.038** 0.016 -0.022 

All children 0.508 0.520 0.012 0.511 0.521 0.010 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS sample weights used. The sample is limited to children 
born in rural areas who were alive at the time of survey. The early-pre-period includes children 
born between 1987-1989 and the late-pre-period includes those born between 1990-1992. Law-
abiding states are those that reserved seats by 1995 excluding Haryana, Maharashtra, and Orissa. 

 
Figures 3 and 4 further explore the parallel trends assumption and show that it does not 

hold using my sample. While Kalsi’s (2017) figures (figures 1 and 2 in Appendix 1) exhibit 

parallel trends, the pre-trends in figures 3 and 4 are considerably more volatile. This is 

especially true for the highest birth order that experiences a significant drop in the mean 

sex ratio five and 4 years prior to treatment.  

Similarly, the control group should have the same trajectory pre- and post-treatment, 

which means that trends for firstborns should be stable after reservations. Figures 3 and 
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4 show that firstborns in my sample have a large drop in the mean sex ratio two years 

after reservations, potentially related to the effect of the reservations.16 Thus, figures 3 

and 4 do not support using the main method of Kalsi (2017) with my sample. Instead, a 

method that observes parallel trends for its treatment and control groups is required.17 

 

 
Figure 3 Mean ratio of boys by birth order in all states 

Note: NFHS sample weights used. The figure is limited to children born in rural areas between 
1987 and 2004 who were alive at the time of survey. 

 
16 In Kalsi (2017), the ratio in the highest birth order decreases, but the first and second birth 
orders continue unaffected (thereby also reiterating her main findings). 
17 As a side note, the original figures in Kalsi (2017) omit sample weights. Sample weights are 
generally necessary to produce results representative of the whole population, as they take into 
account the design of the survey. I recreate the figures using the sample weights in the DLHS 
dataset. Figures 3 and 4 in Appendix 1 show a less stable trend for the highest birth order prior 
to reservations, but not enough to argue against Kalsi’s (2017) assumption of parallel trends. 
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Figure 4 Mean ratio of boys by birth order in law-abiding states 

Note: NFHS sample weights used. The figure is limited to children born between 1987 and 2004 
in rural areas of states that reserved seats by 1995 (excluding Haryana, Orissa, and Maharashtra) 
and who were alive at the time of survey. 

5.3 Results of the replication 

While section 5.2.1. validates the use of birth orders to define the treatment and control 

groups, it becomes apparent in section 5.2.2. that the key identifying assumption of 

equation (1) does not hold for the sample in this study. Despite this, I estimate the main 

strategy according to Kalsi (2017) to allow for a comparison of the results with NFHS-3 

and DHLS-II data.  

Table 5 presents the results from equation (1) using the analysis sample of this study. 

The results of Kalsi (2017) are given in table 6 in Appendix 1. In both tables, column (1) 

includes the sample of all states, while column (2) includes the sample of law-abiding 

states. Column (3) excludes the states Orissa, Maharashtra, and Haryana, as Orissa and 

Maharashtra adopted the law before it came into force, which could signify endogenous 

timing of treatment if it was inspired by an overall positive attitude toward women. 

Haryana is excluded as it enacted another policy targeting sex ratios at the time of the 

policy, which could exaggerate the policy effect. Column (4) restricts the sample to births 
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between 1991 and 1995 in law-abiding states to distinguish effects right around the law 

change. Finally, column (5) excludes West Bengal. 

Several results in table 5 are noteworthy. First, the reservation of seats for women does 

not entail an additional effect on the likelihood of male birth in the second or higher birth 

order compared to the first order. In other words, the reservations do not affect later-

born children the most. The p-values from the wild bootstrap-t tests further confirm this. 

This is unsurprising considering the insignificant estimates in table 3, yet it is substantial 

as it contradicts the main premise of Kalsi (2017). In Kalsi, all columns show that 

reservations decrease the probability of a male birth in the highest birth order compared 

to first order.18 None of the columns in either table 5 or table 6 in Appendix 1 find 

significant treatment effects for second-born children. 

A possible reason for these findings is that the variable Post reserve is negative in table 

5 and positive in table 6 in Appendix 1. Post reserve shows the likelihood that a firstborn 

born post-reservation is a boy; namely, it reflects how the higher birth orders would look 

like in the absence of treatment. Unlike table 3, table 5 shows a generally decreasing 

trend in the likelihood that a firstborn child is a boy. Compared to this trend, the change 

in sex ratios for higher birth orders do not entail an additional decrease in the likelihood 

of male birth. For the sample of all states, the estimate is significant at the 10 percent 

level. The subsequent columns have lower Post reserve coefficients, which could be why 

the coefficients of the higher birth orders are greater. Kalsi on the other hand has a 

positive Post reserve coefficient, which signifies that sex selection of firstborns could be 

increasing if the estimates were positive.19  

Secondly, the results in table 5 are indicative of a general decrease in sex selection. The 

table shows the net effect of the policy using an equation similar to equation (1), bar the 

interaction with Post reserve. I find that the resulting net change in the ratio of boys is 

negative and significant at 5 percent for column (1) and 10 percent for columns (2) 

through (4). This implies that the reservations had a negative net effect on the probability 

of male birth in all but column (5). Though my results are not in line with Kalsi’s findings 

 
18 For instance, in Kalsi’s (2017) sample of all states in column (1), the probability decreases by a 
statistically significant 1.28 pp. In table 5, the respective decrease in column (1) is 0.1 pp and 
insignificant. 
19 If parents already sex select at first birth, the results found table 6 in Appendix 1 would mean 
that the positive Post reserve variable just picks up that families are moving their sex selection 
to firstborns and reduce their sex selection for later births. 



33 
 

in table 5 in Appendix 1 (2017) 20, they are reminiscent of Bhalotra and Clots-Figueras 

(2014) who find the probability of a female birth to be increasing in the share of female 

politicians. In contrast, the findings do not echo those of Biswas (2017), who finds that 

that the probability of male birth increases in the share of competitively-elected female 

politicians. As the effects I find in table 5 indicate that the reservations affected sex 

selection though they did not have an additional effect on higher birth orders, the effect 

is worth examining further. 

Table 5  Effect of reservations by birth order on sex ratio at birth 

Variables 
(1) 
boy 

(2) 
boy 

(3) 
boy 

(4) 
boy 

(5) 
boy 

Order ≥ 3 * Post-reserve -0.0010 
(0.0126) 

-0.0118 
(0.0155) 

-0.0196 
(0.0167) 

-0.0147 
(0.0367) 

-0.0249 
(0.0181) 

Order = 2 * Post-reserve -0.0049 
(0.0121) 

-0.0160 
(0.0155) 

-0.0147 
(0.0187) 

0.0072 
(0.0509) 

-0.0204 
(0.0202) 

Post reserve -0.0158* 
(0.0090) 

-0.0081 
(0.0143) 

-0.0063 
(0.0132) 

-0.0132 
(0.0323) 

-0.0012 
(0.0143) 

Order > 3 0.0266*** 
(0.0078) 

0.0290** 
(0.0107) 

0.0283** 
(0.0127) 

0.0225 
(0.0186) 

0.0321*** 
(0.0137) 

Order = 2 0.0256** 
(0.0108) 

0.0339** 
(0.0147) 

0.0277 
(0.0171) 

0.0259 
(0.0214) 

0.0322*** 
(0.0189) 

Net change in ratio of boys -0.0147*** 

(0.0050) 

-0.0178* 
(0.0096) 

-0.0195* 
(0.0088) 

-0.0185* 
(0.0087) 

-0.0183 
(0.0101) 

Reservations by 1995? N Y Y Y Y 

Wild bootstrap-t p-value 0.938 0.458 0.306 0.778 0.292 

N 76,341 56,534 45,118 12,782 40,415 

*** p < 0.01, ** p < 0.05, * p < 0.1.  NFHS sample weights used. The sample is limited to children 
born between 1987 and 2004 in rural areas who were alive at the time of survey. All columns 
include fixed effects for birth year, state, mother's age at time of birth, mother's literacy, 
mother's religion, gender of the state's chief minister at time of birth, and type of house. 
Standard errors are clustered at state-level. 

 
Finally, Kalsi (2017) also calculates the number of additional girls that would not have 

survived in rural India without women’s political representation during the studied 

period. She uses rural birth rates from 1992 to 2004 from Thukral (2006) and each 

 
20 In Kalsi (2017), the positive estimates for firstborns offset the decrease for the higher birth 
orders, hence the net change in the ratio of boys is zero. This means that though she found a 
decreasing trend for all children in table 4 in Appendix 1, she cannot claim that total sex ratios 
changed after the policy.  
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state’s rural population from the 1991 census to estimate the number of children born 

each year. Her figure for the number of children born in rural areas after the states’ 

reservations lands at 162,165,943. The 1991 census finds that the rural fertility rate 

during this time period is around 3.5 children per woman, so approximately 43 % of the 

children are born to birth order 3 or more. Using the improvement between 1.3 pp and 

2.6 pp that she finds in high birth order sex ratios, the estimate lands between 906,508 

and 1,813,015 girls. If the results in table 5 were significant, the equivalent numbers 

would be between 69,731 and 1,366,735 children in this study. 

For robustness, Kalsi (2017) examines whether changes in sex ratios are explained by a 

reduction in female infant mortality rates, as sex selection in rural India often occurs 

after birth (Das Gupta et al., 2003). The ban against sex detection by ultrasound is also 

examined, as well as the state of West Bengal. The latter is analyzed individually because 

its Panchayat elections have been held regularly every five years since 1978, which is an 

argument for exogeneity. Replications of these robustness checks along with comments, 

as well as the original results in Kalsi (2017) can be found in Appendix 1. 

5.4 Incorporating multiple time periods 

In the previous subsection, the main estimating strategy was a two-by-two differences-

in-differences that compares the mean sex ratio of newborns before and after 

reservations without taking into account the perspective of time. The benefits of taking 

time into account are that one can see how the effects develop after the reservations, 

whether the effects persist, and if there are any lagged effects. Looking at the 

implementation’s lags and leads also allows for detection of pre-trends that may act as a 

threat to the identification of causal effects, in the spirit of Granger (1969). This means 

that parallel trends can be tested for and it can be seen whether the outliers smoothen 

out with the use of control variables. In this subsection, I incorporate multiple time 

periods into equation (1) to see how the effect of the reservations vary over time.21 

To extend the method from a standard DD to a dynamic one, I normalize the time scale, 

so that the observation period is measured in relation to the timing of treatment. In 

practice, this means that all those born within a certain year from reservations are 

grouped into the same group. For instance, Punjab had its first election with reservations 

in June 1998, so all children born between July 1998 and June 1999 are classified as 

 
21 Examples of previous studies using a similar method are Hoynes et al. (2016), Chetty et al. 
(2013), and Greenstone and Hanna (2014). 
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being born a year after reservations. Using relative time periods allows me to compare 

the states while holding their exposure to treatment constant. The periods range from 8 

years pre-treatment to 7 years post-treatment, adhering to the event window that Kalsi 

uses in her analyses. 

The adjusted specification of equation (1) becomes 

𝑦𝑖𝑐𝑠 = 𝛽0 + ∑ 𝛿𝑗𝑗≠−8 ((𝑂𝑟𝑑𝑒𝑟 ≥ 3)𝑖 × 𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐=𝑗,𝑠) + ∑ 𝜇𝑗𝑗≠−8 ((𝑂𝑟𝑑𝑒𝑟 2)𝑖 ×

𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐=𝑗,𝑠) + ∑ 𝜆𝑗𝑗≠−8 𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐=𝑗,𝑠 + 𝛽1(𝑂𝑟𝑑𝑒𝑟 ≥ 3)𝑖 + 𝛽2(𝑂𝑟𝑑𝑒𝑟 2)𝑖 + 𝛾𝑠 +

𝜃𝑐 + Γ𝑋𝑖𝑐𝑠 + 𝜖𝑖𝑐𝑠          (2) 

where y is still the probability that child i, born in cohort c, in state s, is a boy. Similarly, 

Order 2 and Order ≥ 3 are still dummies for the birth order of the child, 𝛾𝑠 and 𝜃𝑐 are 

state and year fixed effects, 𝑋𝑖𝑐𝑠 is a vector of controls, and 𝜖𝑖𝑐𝑠 is an unobserved error 

term. A difference to equation (1) is that 𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐=𝑗,𝑠 now includes the timing of 

treatment instead of being characterized by a binary 0 or 1. Instead, the variable defines 

the number of years a child is born from the implementation of reservations and controls 

for event-time fixed effects. Lastly, the coefficients of interest, 𝛿𝑗 and 𝜇𝑗, are now separate 

estimates of the effect of the reservations for each treatment year, representing the 

additive yearly treatment effect. 

As with any DD model, the identification strategy relies on the assumption of parallel 

trends. The trends are given by the lags and leads, which capture the difference between 

the higher birth orders and the lower birth order compared to an omitted base period. 

The first lag, births 8 years prior to reservations, acts as the omitted base period and is 

assumed not to be affected by the reservations.  

Figures 5 and 6 visually present the results of equation (2). The figures are similar to 

figures 3 and 4, but with reduced variation in sex ratios due to controlling for other 

variables. Similarly, figures 5 and 6 still do not exhibit parallel trends. Post-treatment, 

the trend is stable and declining for the highest birth order, but pre-treatment the birth 

order cannot be said to follow a trajectory similar to the other two birth orders. The 

variation within birth orders is also large, as presented by the confidence intervals. The 

confidence intervals are especially large the farther in time a child is born from the 

reservations, concurrent with a decreasing number of observations at these points. Thus, 
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the unbiased estimation of the treatment effects is not possible, and the equation is 

under-identified.22 

Figures 5 and 6 also reflect some of the findings in table 5. First, the figures do not show 

that the effect of the reservations is significant on sex selection in the highest birth 

order.23 Second, after reservations, the mean ratio of boys born in the first order is 

decreasing, but some of this effect can be attributed to the fall in ratio two years post-

treatment. Generally, the first birth order seems to change trajectory post-reservation, 

especially in figure 6 for law-abiding states. Hence, the intensity of treatment might not 

be strong enough for the higher birth orders to entail an additional effect. Accordingly, 

figures 5 and 6 imply that the trends after treatment do not sufficiently differ from each 

other to cause significant estimates. 

To conclude the analysis of the replication, neither equation (1) or (2) produce unbiased 

estimates of the treatment effect. This can be blamed on the lack of parallel trends. 

However, the slightly declining trends for the highest birth order and the first birth order 

are promising even if they do not persist. Accordingly, I would like to study equation (2) 

without relying on differences in birth order-specific sex selection in defining the control 

and treatment group. However, a simple event study would use a state’s past mean sex 

ratio at birth to construct the counterfactual against which to compare the effect of 

treatment. This is suitable if only the reservations could have changed the ratio. If the 

treatment timing and the outcome are influenced by the same environmental 

characteristics, including many control variables could partly correct for this issue. But 

if there are other variables correlated with time but not the outcome of treatment, I would 

not be able to separate the effect of treatment from the effect of time. Furthermore, there 

are other concerns related to using event study models, as discussed in the next section. 

 
22 For Kalsi’s (2017) sample, the figures 5 and 6 in Appendix 1 that I create using her data show 
relatively stable trends across all birth orders for the whole time period. 
23 In figures 5 and 6 in Appendix 1, the declining trend for the highest birth order post-
treatment is significant. 
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Figure 5 Effect of reservations by birth order on sex ratio at birth in all states 

Note: NFHS sample weights used. The figure is limited to children born in rural areas between 
1987 and 2004 who were alive at the time of survey. The estimation includes fixed effects for birth 
year, state, event-time, mother's age at time of birth, mother's literacy, mother's religion, gender 
of the state's chief minister at time of birth, and type of house. Standard errors are clustered at 
state-level. 
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Figure 6 Effect of reservations by birth order on sex ratio at birth in law-abiding states 

Note: NFHS sample weights used. The figure is limited to children born between 1987 and 2004 
in rural areas of states that reserved seats by 1995 (excluding Haryana, Orissa, and Maharashtra) 
and who were alive at the time of survey. The estimation includes fixed effects for birth year, state, 
event-time, mother's age at time of birth, mother's literacy, mother's religion, gender of the state's 
chief minister at time of birth, and type of house. Standard errors are clustered at state-level. 
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6 EXTENSION 

In this section, I aim to answer if the political reservations for women reduce the 

realization of son preference regardless of birth order. I also aim to answer whether 

children born to higher birth orders are truly sex-selected more by exploring the sex ratio 

at last birth. In order to explore the questions, I extend the study by developing an 

estimating strategy that mitigates the problems associated with Kalsi’s (2017) strategy. 

Namely, I avoid the use of birth orders in defining the treatment and control group and 

instead exploit the staggered implementation of reservations in designing the model. To 

justify the main method of the extension, I begin this section by discussing recent 

concerns with staggered DD models. 

Recent econometric literature has raised concerns about staggered adoption in DD 

designs, or its equivalent, the two-way fixed-effects (TWFE) (Borusyak and Jaravel, 

2017; Athey and Imbens, 2018; Goodman-Bacon, 2018; de Chaisemartin and 

D’Haultfœuille, 2020). When multiple time periods are incorporated in a 2x2 staggered 

adoption design, the coefficient of interest is a weighted average of all possible 2x2 

comparisons in the sample. Hence, some states will act as control states in periods in 

which they have already been treated. This means that if there is heterogeneity in 

treatment effects over time, the estimates may be too small or even wrong-signed 

estimates of a weighted average of ATTs (average treatment effect on the treated) 

(Goodman-Bacon, 2018). Similarly, negative weights can occur if the average treatment 

effect (ATE) of interest is in a period in which a larger fraction of states reserve seats (de 

Chaisemartin and D’Haultfœuille, 2020). Some ways to deal with this are using a panel 

event study (Goodman-Bacon, 2018) or other reweighting estimators that deal with 

heterogeneous treatment effects (Callaway and Sant’Anna, 2018; de Chaisemartin and 

D’Haultfœuille, 2020). 

However, Abraham and Sun (forthcoming) suggest that some heterogeneity concerns 

remain even in panel event studies. Specifically, heterogeneity across treatment groups 

in particular lags and leads will lead to an undesired weighting of treatment effects. Other 

concerns remain as well, for example, selecting models based on pre-trends may 

exacerbate the bias in point estimates (Roth, 2019) and pure event studies do not remove 

time trends that appear in event rather than calendar time (Borusyak and Jaravel, 2017). 

For instance, if sex ratios suffer from a backlash to the announcement of reservations, 

year fixed effects alone would not eliminate pre-trends, so both year fixed effects and 

event time fixed effects are required (Deshpande and Li, 2019). 
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To alleviate these concerns, I adopt a stacked differences-in-differences (DD) in the spirit 

of Abraham and Sun (forthcoming). Unlike other types of staggered designs, it avoids 

contaminating estimates of the pre-trend with effects from the post-period of other 

events, as it does not organize data in calendar time. Instead, the states are stacked by 

their timing of treatment. From these stacks, cohort-specific treatment effects are 

estimated, and then a weighted average is taken across the cohorts. To ensure that the 

treatment effects are estimated only off comparisons of births switching into treatment 

from states have not yet been treated, the control group can be restricted to for example 

the last treated cohort (Abraham and Sun, forthcoming), cohorts that are treated outside 

of each specific cohort’s event window (Deshpande and Li, 2019), or not-yet-treated 

cohorts (Vannutelli, 2020). The stacked DD method has recently gained popularity in 

other fields of economics (Autor, Donohue and Schwab, 2006; Cengiz et al., 2019; 

Deshpande and Li, 2019; Fadlon and Nielsen, 2019; Vannutelli, 2020). 

6.1 Empirical strategy 

Using the dates of reservations in table 1, I construct a staggered assignment design. As 

the 18 states have 14 unique treatment timings, the stacked DD is equivalent to 

estimating 13 individual differences-in-differences and then taking a weighted average 

of the treatment effects (one of the cohorts/states only acts as a control group, which is 

discussed later in this section). As there are no never-treated states that can credibly act 

as a control group, I compare the outcomes of births that are treated earlier to those that 

are treated later.24 I do not restrict the control group to those treated outside of the event 

window of a cohort, as in previous studies (Cengiz et al., 2019; Deshpande and Li, 2019). 

This would limit the control group to the last 4 cohorts in my sample because I study the 

effect of the reservations through 3-year event windows. To increase the power of the 

estimation, I instead use a “rolling control group” that changes every time a state 

introduces reservations, in the style of Vannutelli (2020). 

An identifying assumption is that absent the state reservations, the sex selection in the 

treated states would have evolved similarly as in the scaled control states (i.e. parallel 

trends). One aspect of this is that states should not be able to differentially select into 

treatment by delaying the elections on purpose. If this were the case and the timing of 

treatment and gender preferences were correlated, the parallel trends assumption would 

be violated. Econometrically, I have no solution to this problem other than separately 

 
24 Athey and Imbens (2006) and de Chaisemartin and D’Haultfœuille (2020) similarly consider 
the use of not-yet-treated states as the control group in other DD procedures. 
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estimating the method for law-abiding states, but I would argue that this becomes a 

lesser concern as all states had to implement the policy. Furthermore, the 73rd 

Amendment included many other provisions, so it is unlikely that the reservations would 

be the strongest reason to opt out of implementation. Table 1 also shows that the mean 

ratio of boys a year before the amendment was passed has no significant bearing on the 

timing of a state’s elections. For instance, Bihar was the last to reserve seats but had the 

lowest ratio of boys in 1992. Hence, the timing of treatment is plausibly exogenous.  

Another aspect of this assumption is that mothers should not move across states during 

the studied period. Hypothetically, a woman could affect her timing of policy and 

exposure to female representation if she moves to another state, resulting in selection 

into treatment. This cannot be controlled for, as there are no relocation data in the 

NFHS-3. However, Biswas (2017) analyzes population migration data from Census 1991-

2001 and finds that female migration across districts for purposes other than marriage 

remained fairly low during the sample period, averaging at 13 percent. Of these, 

approximately 6 percent were post-marriage due to the relocation of the 

family/household or employment purposes. This shows that the bias from relocation is 

unlikely to be large enough to affect the results. 

To run the method, I create separate datasets for each of the treatment cohorts, i.e. each 

state is a cohort unless multiple states reserved seats in the same month and year, in 

which case these states are grouped together. In these separate datasets, the states that 

implement reservations in that specific point in time act as the treated group, while the 

control group is comprised of births from states that did not implement reservations 

during the event window and pre-reservation births from those that did. The timing of 

treatment is specified at month and year level, so the month of elections with 

reservations is the 0 point in my estimations and figures. Event-time dummies, or leads 

and lags, are specified relative to this specific time for each cohort. The last state to 

receive treatment (Bihar in 2001) only serves as control as by 2001 all other states are 

treated and would not provide a suitable control group. Similarly, all observations from 

the calendar year 2001 are excluded from the estimation. In the estimation of law-

abiding states, only law-abiding states and Tamil Nadu act as controls. Tamil Nadu is 

included to have enough control observations for the states that had first reservations in 

1995, as it implemented reservations in October 1996. After this, the individual datasets 

are appended into one large dataset. 

The empirical strategy thus becomes 
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𝑦𝑖𝑐𝑠𝑜 = 𝛽0𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑖𝑜 + 𝛽𝐷𝐷𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑖𝑜 × 𝑃𝑜𝑠𝑡 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑖𝑐𝑜 + ∑ 𝛽𝑘
𝑘=3
𝑘=−3 𝐷𝑘 + 𝜇𝑠 + 𝜃𝑐 +

Γ𝑋𝑖𝑐𝑠𝑜 + 𝜖𝑖𝑐𝑠𝑜                    (3) 

where 𝑦𝑖𝑐𝑠𝑜 is the probability that a child i, born in birth cohort c, in state s, in treatment 

cohort o is a boy. 𝑃𝑜𝑠𝑡 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑖𝑐𝑜 is a dummy variable that indicates whether the child is 

born after its treatment cohort o had its first elections with political reservations. 

𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑖𝑜 is a dummy equal to 1 if the child i is a child in the treatment group in the 

treatment cohort o. Due to the stacked nature of the method, a state can appear multiple 

times as treatment and control groups, which is why the variable is not collinear with the 

state fixed effects 𝜇𝑠. The coefficient of interest, 𝛽𝐷𝐷 , measures the additional effect of the 

reservations on the treatment group compared to the control group. 𝐷𝑘 are a set of lags 

and leads that equal 1 if a child in birth cohort c is born k periods after its treatment 

cohort is treated. For instance, if a child is born a year before the reservations of that 

cohort, the lead takes the value of 1 the year before reservations. These dummies also 

work as event time effects that control for trends not captured by the calendar time fixed 

effects 𝜃𝑐. The vector of controls 𝑋𝑖𝑐𝑠𝑜 still contains the same control variables as the 

earlier estimations, except it now also includes birth orders. 

Given that table 3 and 5 confirm that higher birth orders have more male-biased sex 

ratios, I also want to see if the effect of the reservations is largest on the sex ratio of the 

last child (SRLC). As explained in section 3.3, the male-biased SRLC is often explained 

by fertility-stopping behavior that may not skew the populations’ overall sex ratio but 

biases the SRLC. Studying the SRLC can be analogous to studying the effect of the 

reservations on higher birth orders, however, I do not compare the SRLC to other birth 

orders. Instead, I compare lastborn children in treated states to lastborn children that 

have not yet been treated. This means that the outcome variable 𝑦𝑖𝑐𝑠𝑜 becomes the 

probability that a mother’s last-born child i, born in cohort c, in state s, in treatment 

cohort o is a boy. In addition, the matrix of controls 𝑋𝑖𝑐𝑠 exclude birth orders in this 

estimation. 

Standard errors in equation (3) are clustered at the cohort level to allow for serial 

correlation over time (Bertrand, Duflo and Mullainathan, 2014) and to account for the 

repeated appearance of states and births in the dataset. Since states and births are fully 

nested within the cohort, the appropriate approach is to cluster at the highest level, 

resulting in more conservative standard errors (Cameron, Gelbach and Miller, 2011; 
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Deshpande and Li, 2019). As in section 5, I run wild bootstrap-t tests with 1000 

repetitions, as there are few clusters, and this may bias the results. 

In order to investigate pre-trends and how the treatment effects evolve, I also interact 

the lags and leads with the treatment. This results in the non-parametric estimation  

𝑦𝑖𝑐𝑠𝑜 = 𝛽0𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑖𝑜 + ∑ 𝛾𝑘
𝑘=3
𝑘=−3 𝐷𝑘 × 𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑖𝑜 + ∑ 𝛽𝑘

𝑘=3
𝑘=−3 𝐷𝑘 + 𝜇𝑠 + 𝜃𝑐 + Γ𝑋𝑖𝑐𝑠𝑜 + 𝜖𝑖𝑐𝑠𝑜

                (4) 

where the only difference is that 𝛽𝐷𝐷 is changed to the coefficients 𝛾𝑘. These are the 

coefficients of interest, as they capture the difference between the treatment and control 

group k years before and after treatment compared to an omitted base period. I adopt an 

omitted base period of three years before the reservations at which the differences 

between the control and treatment group are anchored at 0. I compare the variation in 

outcomes to this year, while the control group acts as a counterfactual on which I base 

the estimation of the effect. Hence, unbiased estimation of the equation (4) also relies on 

the parallel trends assumption. I will comment on the pre-trends when I estimate the 

equation in the following subsections. 

A benefit of the stacked DD is that a more standardized window can be studied around 

each reservation. I limit the window to achieve more balance in which states are 

represented and to fix for potential under-identification. I study the effects of the 

reservations within a 6-year window, 3 years before reservations to 3 years after 

reservations. The negative side effect that follows is that I will have a shorter-run DD 

estimate. 

6.2 Results of the extension 

This section presents the results of estimating the stacked DD for the sex ratio at birth 

and the sex ratio at last birth. Tables 6 and 7 present the impact of the reservations on 

the probability of male birth and male birth at last birth, respectively. In the tables, 

columns (1) and (2) display estimates for the sample of all state, while columns (3) and 

(4) display estimates for the sample of law-abiding states. The odd columns (1) and (3) 

present the results without controlling for observables, i.e. only state, year, and event-

time fixed effects are included. The even columns (2) and (4) present the results for the 

full specification. Furthermore, figures 7 through 10 visualize the results of equation (4). 
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6.2.1 Sex ratio at birth 

Table 6 shows the results of estimating equation (3) on the probability of male birth. The 

initial estimations in columns (1) and (3) show that without controlling for the full 

specification, the probability of male birth decreases by 2.86 pp in all states and 1.55 pp 

in law-abiding states after the introduction of reservations. Column (2) shows that the 

coefficient for all states is robust to running the full specification and that when including 

all controls, the probability of male birth decreases by 2.71 pp. This decrease represents 

a 4.5 percentage change relative to the pre-treatment mean. Both coefficients for the 

sample of all states are significant at 1 percent. For law-abiding states, column (4) shows 

that the probability of male birth decreases by 1.47 pp when running the full 

specification, which is a decrease of 3.6 percent relative to the pre-treatment mean. The 

coefficient is significant at 10 percent in both column (3) and (4), however, the wild 

bootstrap-t p-values are not. Hence, it is less clear if reservations decrease the probability 

of male birth in the sample of law-abiding states. 

The findings for all states confirm those in table 5; in my sample, the reservations impact 

the overall sex ratio at birth in a way that is not picked up when differentiating between 

birth orders. In table 5, the sample experienced a 1.47 pp net decrease in the ratio of boys 

following treatment, which was significant at 1 percent. The effect is smaller than the 2.71 

pp decrease I find here but statistically significant at the same level. For the sample of 

law-abiding states, the net decrease in table 5 was 1.78 pp, which was slightly higher than 

the 1.47 pp in table 6. The two coefficients are also significant at the same 10 percent level 

(though the bootstrap p-value in table 6 is not). Neither of the findings are in line with 

Kalsi’s (2017) results, as she finds no decrease in the net ratio of boys at birth. The 

findings also contradict Biswas (2017) who finds no increase in the probability of female 

birth with exposure to women politicians, but they support Bhalotra and Clots-Figueras 

(2014) who do. 

Table 6  Effect of reservations on sex ratio at birth 

Variables 
(1) 
boy 

(2) 
boy 

(3) 
boy 

(4) 
boy 

Treated * Post-reserve -0.0286*** 

(0.0073) 
-0.0271*** 
(0.0083) 

-0.0155* 
(0.0076) 

-0.0147* 

(0.0074) 

Treated 0.0014 
(0.0038) 

0.0026 
(0.0035) 

-0.0006 
(0.0036) 

-0.0005 

(0.0037) 
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Post reserve 0.0030 
(0.0037) 

0.0038 
(0.0035) 

-0.0041 
(0.0072) 

-0.0041 
(0.0069) 

Controls N Y N Y 

Reservations by 1995? N N Y Y 

Wild bootstrap-t p-value 0.014 0.028 0.114 0.1 

N 196,431 194,334 108,473 107,863 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS sample weights used. The sample is limited to children 
born between June 1988 and April 2001 in rural areas of law-abiding states who were alive at 
the time of survey. All columns include fixed effects for birth year, state, event-time, mother's 
age at time of birth, child’s birth order, mother's literacy, mother's religion, gender of the state's 
chief minister at time of birth, and type of house. Standard errors are clustered at cohort-level. 
 

Figure 7 and 8 further confirm the findings in table 6. The figures display the results of 

equation (4) for the probability of male birth, in the spirit of table 6. Figure 7 shows the 

specification estimated for all states, while figure 8 only includes the law-abiding states. 

The figures feature the same range on the y-axis as the earlier figures to facilitate easy 

comparison. As described earlier, time is normalized for all states, with year 0 on the x-

axis denoting the month and year of first elections with reservations. 

From both figures, the same pattern emerges: the treated group experiences a decrease 

in the probability that a child born after reservations is male. For both samples of states, 

the decrease is at its largest two years after the reservations. For all states, figure 7 shows 

a 7.6 percent decrease compared to the baseline period three years prior to the 

reservations. The coefficient of this difference is significant at the 1 percent level. In the 

year of treatment, the decrease is only 0.6 percent, as it includes the month of the 

elections and the 11 months running up to it. Already a year after the reservations, the 

difference is 3.3 percent, which is significant at 5 percent. For law-abiding states, figure 

8 shows a decrease of 7.6 percent two years post-reservation, 4.9 percent a year post-

reservation, and 3.3 percent the year of reservation. Again, the former two are significant, 

at 5 percent two years post-treatment and 1 percent one-year post-treatment. 

A clear benefit of the stacked DD compared to the method in section 5 is that the control 

group is stable in both figures and that the assumption of parallel trends holds. For the 

treated states, the probability of male birth is nearly identical at the baseline period, the 

year before treatment, and the year of treatment. However, a year after the baseline 

period, the treatment groups experience a 1.2 percent increase for all states and 1.8 

percent increase for law-abiding states compared to the baseline. These increases 

contribute to a minor trend prior to treatment, but one that is not statistically 
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distinguishable from zero in either sample (the increase has a p-value of 0.8 for all states 

and 0.9 for law-abiding states). Instead, the first difference to be significant is the one a 

year after the reservations, i.e. the first post-treatment observation. 

Unlike previous studies that find that positive effects of women politicians take time to 

materialize (Afridi, Iversen, and Sharan, 2013; Sathe et al., 2013; Deininger et al., 2015), 

I find no lag in terms of sex selection. In fact, three years post-treatment, the probability 

of male birth converges back toward the baseline level and the level of the control group. 

This lends support to the interpretation that the effects around the timing of treatment 

are due to the reservations. However, this also means that the effects of the reservations 

are only temporary. This has implications for the use of political representation as a tool 

to decrease sex selection. The temporary nature of the effects echoes the trends in figures 

5 and 6 (and 5 and 6 in Appendix 1). 

Finally, I approximate how many girls were saved by women’s political representation. 

Kalsi (2017) uses birth rates from Thukral (2006) and rural populations from the 1991 

Indian census to estimates that a total of 162,165,943 children are born in rural states 

after states reserved seats for women. Using this figure and the estimates from table 6 

(2.71 pp and 1.47 pp), I find that between 2,383,839 to 4,384,697 girls would not have 

survived had the reservations not been enacted. The figure is much higher than for the 

high birth orders in Kalsi (2017).  
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Figure 7 Effect of reservations on sex ratio at birth in all states 

Note: NFHS sample weights used. The figure is limited to children born between June 1988 or 
after April 2001 in rural areas who were alive at the time of survey. The estimation includes fixed 
effects for birth year, state, event-time, mother's age at time of birth, child’s birth order, mother's 
literacy, mother's religion, gender of the state's chief minister at time of birth, and type of house. 
Standard errors are clustered at cohort-level. 

 

Figure 8 Effect of reservations on sex ratio at birth in law-abiding states 

Note: NFHS sample weights used. The figure is limited to children born between June 1988 or 
after October 1996 in rural areas who were alive at the time of survey. The estimation includes 
fixed effects for birth year, state, event-time, mother's age at time of birth, child’s birth order, 
mother's literacy, mother's religion, gender of the state's chief minister at time of birth, and type 
of house. Standard errors are clustered at cohort-level. 

6.2.2 Sex ratio at last birth 

The results above show that the sex ratio at birth improves after women become 

policymakers. Given that the sex ratio of the last child is the most skewed, I expect to find 

an even larger effect on lastborn children. From table 7, it is evident that this is true. 

Column (1) shows that in the initial estimation, the probability of male birth at last birth 

decreases by 4.63 pp after reservations in the sample of all states. Surprisingly, the effect 

further augments to 5.46 pp when controlling for observables. The respective decreases 

are 5.96 pp and 5.44 pp for the sample of law-abiding states. Moreover, all four 

coefficients are significant at 1 percent and robust to running the full specification and a 

wild bootstrap-t test. The coefficients of the full specification represent a 3.9 and 5.6 
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percent decrease relative to the pre-treatment mean for all states and law-abiding states, 

respectively. 

This finding supports the findings of Kalsi (2017); later-born children are relatively more 

affected by the reservations in India. In table 5 in Appendix 1, the sample of all states 

experienced a 1.28 pp decrease in the probability of male birth at the highest birth order. 

This is lower than the 5.46 pp I find in table 7 and significant at 5 percent instead of 1 

percent. For law-abiding states, the decrease was 1.88 pp in table 5 in Appendix 1, which 

again is lower than the 5.44 pp I find in table 7. It is also significant at 5 percent instead 

of 1 percent. Yet, it is important to note that our estimating strategies differ; she 

compares all births at the third or higher birth order to firstborns, while I limit my 

comparison to the last surviving child of a mother in treated states versus control states. 

However, I also find that while later births are more affected, the composite of all births 

in table 6 is also affected. 

Table 7  Effect of reservations on sex ratio at last birth 

Variables 
(1) 
boy 

(2) 
boy 

(3) 
boy 

(4) 
boy 

Treated * Post-reserve -0.0463*** 

(0.0136) 
-0.0546*** 
(0.0122) 

-0.0596*** 
(0.0152) 

-0.0544*** 

(0.0143) 

Treated 0.0097* 
(0.0052) 

0.0083* 
(0.0044) 

0.0096* 
(0.0046) 

0.0084* 
(0.0043) 

Post reserve 0.0359*** 
(0.0112) 

0.0312** 
(0.0107) 

0.0246* 
(0.0122) 

0.0204 
(0.0119) 

Controls N Y N Y 

Reservations by 1995? N N Y Y 

Wild bootstrap-t p-value 0 0 0 0.004 

N 47,274 46,822 26,056 25,906 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS sample weights used. The sample is limited to the last 
child of a mother born between June 1988 and April 2001 in rural areas who were alive at the 
time of survey. All columns include fixed effects for birth year, state, event-time, mother's age at 
time of birth, mother's literacy, mother's religion, gender of the state's chief minister at time of 
birth, and type of house. Standard errors are clustered at cohort-level. 
 

Figures 9 and 10 further illustrate the findings in table 7. The figures display the results 

of estimating equation (4) using the sex ratio of the last child as the outcome variable. 

Figure 9 shows the results for all states and figure 10 shows the results for law-abiding 
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states. Like in figure 7 and 8, the range of the y-axis is the same as in earlier figures and 

the x-axis is the normalized treatment time. 

The first detail to note is that the mean ratio of boys is higher throughout the studied 

period than in any previous figures, reflecting fertility-stopping behavior. If parents of 

daughters have to proceed to higher birth orders in order to have a son, the sex ratio 

should be most skewed at last birth (Jha et al., 2011; Pörtner, 2016). Accordingly, the 

baseline sex ratios assumed to be unaffected by the reservations are much higher than 

the natural sex ratio of 0.512 and the ratios in the previous figures. 

Secondly, the sex ratio at last birth is impacted more by women’s political representation 

than the overall sex ratio. For the sample of all states, figure 9 shows that a year and two 

after the reservations are implemented, the decrease in the mean ratio of boys compared 

to the baseline are 8.1 percent and 9.6 percent, respectively. These differences are 

significant at the 5 percent level. For law-abiding states, the decrease is 7.3 percent a year 

after reservations and 7.1 percent two years after reservations compared to the baseline. 

Unlike figure 9, figure 10 shows that in law-abiding states, the probability of male birth 

at last birth continues decreasing three years post-reservation, reflecting an 8.3 % 

difference from the baseline. All the differences are significant in the regression results 

at 10 percent. In general, the patterns in these figures reflect the patterns of the highest 

birth order in figures 5 and 6 (and 5 and 6 in Appendix 1). 

Reminiscent of figure 7 and 8, figures 9 and 10 feature stable pre-trends and control 

groups. Prior to a year after reservations, none of the coefficients for the treated states is 

significant in either figure. Hence, the figures show that the key identification 

assumption holds and that the results are interpretable. 

Again, three years post-treatment, the mean ratio of boys converges back toward the 

baseline level in figure 9. While this continues to support the interpretation that the 

reservations have a causal relationship with the observed patterns, it also means that 

reserving seats for women only seems to have a temporary effect on the SRLC. In Kalsi 

(2017), the effects are similar for the highest birth order three years after reservations 

(see figure 5 and 6 in Appendix 1). Likewise, I see similar effects in my figures 5 and 6 for 

the highest birth order. 

In figure 10, the trend does not converge back during the event window; rather, it 

continues decreasing. This is an important finding because figure 10 features the sample 
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assumed to be free of endogeneity issues that may confound the results. Therefore, 

political reservations for women may have longer-term effects on the sex selection of the 

last child in states that adopt the reservations in a timely manner. An effect of this is that 

as fertility-stopping behavior decreases, families should simultaneously decrease in size 

and more resources should be available to be allocated to daughters (if treated somewhat 

equally). 

As in the previous section, I estimate the number of girls who would not have survived 

in the absence of reservations. It can be assumed that 28.6 % of the 162,165,943 children 

born in rural areas are born to the last order, as the rural fertility rate in the 1991 census 

is 3.5 children per woman. This means that approximately 46,333,127 children were born 

to the last birth order. Using the estimates of 5.46 pp and 5.44 pp from table 7, the 

number of last-born girls that have been saved by the policy range between 2,520,522 to 

2,529,789. 

 

Figure 9 Effect of reservations on sex ratio at last birth in all states 

Note: NFHS sample weights used. The figure is limited to the last child of a mother born between 
June 1988 and April 2001 in rural areas who were alive at the time of survey. The estimation 
includes fixed effects for birth year, state, event-time, mother's age at time of birth, mother's 
literacy, mother's religion, gender of the state's chief minister at time of birth, and type of house. 
Standard errors are clustered at cohort-level. 
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Figure 10 Effect of reservations on sex ratio at last birth in law-abiding states 

Note: NFHS sample weights used. The figure is limited to the last child of a mother born between 
June 1988 or after October 1996 in rural areas of law-abiding states who were alive at the time of 
survey. The estimation includes fixed effects for birth year, state, event-time, mother's age at time 
of birth, mother's literacy, mother's religion, gender of the state's chief minister at time of birth, 
and type of house. Standard errors are clustered at cohort-level. 

6.3 Robustness checks 

Unlike the results in section 5, the results from equations (3) and (4) provide evidence 

that the introduction of reserved seats for women improves the male-biased sex ratio of 

newborns. From both tables, it is evident that excluding birth orders from the definition 

of control and treatment groups does indeed have an impact on the result. Concerning 

robustness, tables 6 and 7 also show that including control variables does not change the 

coefficients or their significance levels much. Likewise, table 7 shows that the results are 

robust to different sampling, while the wild bootstrap-t p-values in both tables support 

the robustness of the results. 

To further explore the robustness of my results, I estimate whether my results are robust 

to a different specification and to the ultrasound ban that India enacted in 1996. Finally, 

Table 13 in Appendix 3 shows that the results are robust to controlling for cohort-specific 

time trends, as the estimates are unchanged by the inclusion of these trends. Including 
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unit-specific time trends allows the treatment and control groups to follow different 

trends in a limited way (Angrist and Pischke, 2009). 

6.3.1 Event study specification 

As a robustness test, I estimate the effects of reservations using a two-way fixed effects 

(TWFE) method instead of the stacked DD.25 It should be noted that the estimation is 

naïve according to the introduction of section 6. The equation I estimate is 

𝑦𝑖𝑐𝑠 = 𝜇𝑠 + 𝜃𝑐 + 𝛽𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑐𝑠 + Γ𝑋𝑖𝑐𝑠 + 𝜖𝑖𝑐𝑠  (5) 

where 𝑦𝑖𝑐𝑠 is the probability of male birth at all births or first births, 𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑐𝑠 is an 

indicator variable equal to 1 after the reservation of seats, 𝜇𝑠 and 𝜃𝑐 are state and year 

fixed effects, and 𝑋𝑖𝑐𝑠 is the same matrix of controls as in equation (3) and (4). Standard 

errors are clustered at the state-level here as the treatments are not stacked. I only 

estimate equation (5) for the full specifications with control variables. 

Table 8 presents the results of the naïve TWFE estimation. Column (1) and (2) present 

the probability of male birth using the full specification for the sample of all states and 

law-abiding states respectively, and column (3) and (4) show the same for the probability 

of male birth at last birth. Columns (1) and (2) are comparable to the columns (2) and 

(4) in table 6, while columns (3) and (4) are comparable to the equivalent columns in 

table 7. 

First, table 8 supports the robustness of the previous subsection’s results for the sex ratio 

at last birth. Though the significance level of column (4) decreases by two levels, the 

estimates are similar to their respective estimates for last children in table 7. Second, the 

estimates in table 8 are similar to those for all children in table 6, yet the significance 

levels of column (1) and (2) change. Notably, the coefficient in column (2) becomes 

insignificant, which is in line with the wild bootstrap-t p-value in table 6. This further 

lends to the ambiguity of the reservations’ effect on the overall sex ratio in law-abiding 

states. However, the wild bootstrap-t p-value is not significant for column (1) in table 8 

either, which means that the few clusters underestimate the standard errors for the 

sample of all states as well. Hence, the event study does not provide clear guidance on 

 
25 Deshpande and Li (2019) and Vannutelli (2020) similarly estimate an event study as a 
robustness check. 
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the robustness of table 6. Regardless, it can be said that the results for the sex ratio at 

last birth are robust to using an alternative method. 

Table 8  Robustness check: Event study specification 

Variables 
(1) 
boy 

(2) 
boy 

(3) 
boy 

(4) 
boy 

Treated -0.0143* 

(0.0074) 
-0.0133 
(0.0085) 

-0.0565*** 
(0.0167) 

-0.0462* 

(0.0221) 

Reservations by 1995? N Y N Y 

SRLC? N N Y Y 

Wild bootstrap-t p-value 0.136 0.222 0.006 0.066 

N 26,640 22,632 7,948 5,610 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS sample weights used. The sample is limited to children 
born between June 1988 and April 2001 in rural areas who were alive at the time of survey. All 
columns include fixed effects for birth year, state, mother's age at time of birth, mother's 
literacy, mother's religion, gender of the state's chief minister at time of birth, and type of house. 
The first two columns include birth order fixed effects, while the last two limit the sample to the 
last child of a mother. Standard errors are clustered at state-level. 
 

6.3.2 Ultrasound technology 

I also check whether the results in table 6 and 7 are driven by the Pre-Natal Diagnostic 

Techniques (PNDT) Act. The Act was passed in January 1996 by the Indian government 

and it bans sex detection by ultrasound. To control that the ban does not explain the 

effects in the tables, I run equation (3) but include an interaction between the treatment 

group and being born after 1996. 

Table 9 shows the results of the estimations. Again, columns (1) and (2) show the 

estimate for the probability of male birth, while columns (3) and (4) limits it to the last 

birth. Similarly, the odd columns (1) and (3) present the results for the sample of all 

states, while the even columns (2) and (4) show them for the sample of law-abiding 

states. 

Two details stand out. First, the coefficient of interest becomes statistically insignificant 

for the law-abiding states in column (2) though the magnitude of the coefficient stays the 

same. The coefficient of Treated * Post-1996 is not significant and if it were, it would 

show that sex selection increased in law-abiding states post-ban. Again, this adds to the 

ambiguity of the reservations’ effect on sex ratio at birth in law-abiding states.  
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Second, the coefficient for Treated * Post-1996 is significant in column (1) for the sample 

of all states. This implies that while the reservations decrease the probability of male 

birth, so does the ban. This is not surprising as there are 6 states that reserve seats after 

1996 and the timing of the ultrasound ban coincides with this.  

For the sex ratio at last birth, columns (3) and (4) show that the magnitudes of the main 

estimates decrease slightly, but the ban does not impact the statistical significance of 

them. That the ultrasound ban does not affect the sex ratio of the last child could be 

because fertility-stopping behavior is usually practiced by poorer households that cannot 

afford ultrasounds (Jha et al., 2011). This is in line with Kalsi’s (2017) finding for the 

highest birth order in law-abiding states (table 9 in Appendix 1). 

Table 9  Robustness check: Ultrasound ban in 1996 

Variables 
(1) 
boy 

(2) 
boy 

(3) 
boy 

(4) 
boy 

Treated * Post-reserve -0.0206** 

(0.0071) 
-0.0149 
(0.0084) 

-0.0521*** 
(0.0128) 

-0.0493** 

(0.0151) 

Treated 0.0041 
(0.0033) 

-0.0005 
(0.0034) 

0.0091** 
(0.0043) 

0.0087* 

(0.0044) 

Post reserve 0.0040 
(0.0035) 

-0.0041 
(0.0069) 

0.0312** 
(0.0106) 

0.0208 
(0.0117) 

Treated * Post-1996 -0.0156** 
(0.0061) 

0.0012 
(0.0126) 

-0.0065 
(0.0138) 

-0.0251 
(0.0033) 

Reservations by 1995? N Y N Y 

SRLC? N N Y Y 

Wild bootstrap-t p-value 0.092 0.144 0 0.03 

N 194,334 107,863 55,285 25,906 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS sample weights used. The sample is limited to children 
born between June 1988 and April 2001 in rural areas who were alive at the time of survey. All 
columns include fixed effects for birth year, state, event-time, mother's age at time of birth, 
mother's literacy, mother's religion, gender of the state's chief minister at time of birth, and type 
of house. The first two columns include birth order fixed effects, while the last two limit the 
sample to the last child of a mother. Standard errors are clustered at cohort-level. 
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7 DISCUSSION OF MECHANISMS 

While the replication of the empirical strategy in Kalsi (2017) does not produce results 

using my sample, section 6 finds a significant decrease in the probability of male birth 

after the implementation of political reservations for women. The most probable reason 

I find no results using Kalsi’s strategy is that the identifying assumption does not hold 

for my sample. Section 6 on the other hand finds that both the probability of male birth 

for all children and the last-born child decrease with the reservation of seats. These 

coefficients are especially large for the sex ratio of the last child, supporting Kalsi’s 

finding that later-born children are more affected by the reservations. This section 

discusses potential mechanisms that could explain the decrease in the probability of male 

birth and son preference. 

As discussed in section 3.1, policy effects and role model effects are possible channels 

through which women’s political representation may affect son preference. For instance, 

it could be that female leaders invest more in health infrastructure or restrict access to 

sex-selective abortions, which help the survival of female children (especially at last 

birth). Another mechanism is that the exposure to female leaders increases the 

aspirations of parents for their daughters and decreases the prejudice against girls, thus 

reducing son preference. In this section, I check whether either of these holds for sex 

selection specifically. 

Finally, it could be that the establishment of the Panchayati Raj itself decreases the sex 

ratio in some manner and that female leadership is not an explanatory factor in the 

decrease. However, exclusively studying West Bengal shows that this was not the case, 

as West Bengal adopted the Panchayati Raj system before the Amendment was passed 

but enacted female reservations after the Amendment. Table 4 in Appendix 3 shows that 

in West Bengal the probability of male birth for all births and last births decreased 

significantly with the reservation of seats for women. 

7.1 Policy effect 

In this subsection, I explore whether a policy effect explains the decrease in the 

probability of male birth. More specifically, I study whether female leaders invest more 

in health infrastructure or restrict access to sex-selective abortions. The way in which the 

policy effect may affect sex selection is recounted in section 3.1. 
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7.1.1 Health infrastructure 

First, I explore whether the mechanism behind the decreased probability of male birth is 

related to health infrastructure. To see whether the reservations increase investments in 

health, I estimate an equation similar to (3) but with childhood death rates, conditional 

on survival to age one, as the outcome variable. I also add an interaction to the equation 

that specifies whether the child is a girl. This results in a differences-in-differences-in-

differences design that estimates the effect of the reservations on childhood mortality 

given that a child has survived infancy.26 Like Kalsi (2017), I limit the sample to mothers 

who have been married for 24 or fewer years to reduce recall bias.27 Previous studies also 

use mortality rates to measure the effectiveness of health investments (Bhalotra and 

Clots-Figueras, 2014; Kalsi, 2017). 

Table 10 presents the results of the estimation for all states (columns (1) and (3)) and 

law-abiding states (columns (2) and (4)), with columns (3) and (4) limiting the 

estimation to the last child. The table shows that girl children at all birth orders are 1.3 

pp and 2.0 pp less likely to die after reservations. The estimates are significant at 1 

percent for both the sample of all states and the sample of law-abiding states. Similarly, 

columns (3) and (4) show that girls born as the last child of a mother are 1.59 pp and 3.23 

pp more likely to survive after reservations. 

Conversely, the estimate of Treated * Post reserve is positive and significant, which 

means that death rates in early childhood increase for boys in the treated group. 

Similarly, the estimate of Post reserve * Girl is positive and significant, signifying that 

death rates increase for girls in the control group, except in column (3). The estimate of 

Post reserve is negative and statistically significant in column (1) and (2) for the overall 

sex ratio at birth, which means that death rates in early childhood decrease for males in 

the control group. However, for the SRLC it is not significant. 

To summarize, table 10 shows a differential probability of survival for girls after 

treatment. The table also shows that the survival prospects of girls in the control group 

and boys in the treatment group (and boys in the control group for the overall sex ratio) 

were not improved by female leaders. Hence, these results imply that the findings in 

 
26 The DDD follows the DD model and estimates the effect of treatment on a group affected by 
treatment (girls) and one not affected (boys). If the boys then have any change within the event 
window, this is then subtracted from the main DD estimate to give a triple difference estimate. 
27 Appendix 1 features a discussion on recall bias and an equation similar to the one estimated in 
this section. 
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section 6 can be explained by increased health investments or access to health services 

that disproportionately help the survival of girl children. The findings are partly in line 

with those of Kalsi (2017)28, who finds that the reservations generally helped the survival 

of girl children. However, she does not find that high birth order girls have a higher 

differential probability of surviving, so the results for lastborn children contradict hers. 

For the overall sex ratio, table 10 confirms the finding of Biswas (2017) that postnatal 

mortality of girls compared to boys is affected. However, she does not find that 

competitively-elected female politicians cause mortality declines through district health 

provision or mother’s health-seeking behavior. Table 10 also contradicts Bhalotra and 

Clots-Figueras (2014), as they do not find a significant difference in neonatal mortality 

between girls and boys. However, the mechanism I find in this section is the same as the 

one they find for the overall decrease in neonatal mortality in their study. 

Table 10 Effect of reservations on child mortality 

Variables 
(1) 
deceased 

(2) 
deceased 

(3) 
deceased 

(4) 
deceased 

Treated * Post reserve * Girl -0.0133*** 

(0.0043) 
-0.0200*** 

(0.0038) 
-0.0159* 
(0.0089) 

-0.0323*** 
(0.0064) 

Treated * Post reserve 0.0072** 
(0.0024) 

0.0081** 
(0.0038) 

0.0111*** 
(0.0029) 

0.0060* 
(0.0028) 

Treated * Girl 0.0020 
(0.0066) 

0.0025 
(0.0076) 

-0.0086 
(0.0049) 

-0.0006 
(0.0045) 

Treated -0.0020 

(0.0031) 
-0.0029 

(0.0036) 
0.0060*** 
(0.0018) 

0.0023 
(0.0019) 

Post-reserve * Girl 0.0063*** 
(0.0019) 

0.0105*** 
(0.0024) 

-0.0039 
(0.0074) 

0.0200*** 
(0.0052) 

Post reserve -0.0072*** 
(0.0014) 

-0.0100** 
(0.0028) 

-0.0008 
(0.0039) 

-0.0064 
(0.0038) 

Girl 0.0110*** 

(0.0012) 
0.0120*** 

(0.0022) 
0.0181*** 
(0.0036) 

0.0082** 
(0.0029) 

Wild bootstrap-t p-value 0.022 0.02 0.098 0.002 

N 183,345 100,227 36,621 19,376 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS sample weights used. The sample is limited to children 
born between June 1988 and April 2001 in rural areas to mothers married for at most 24 years. 
All columns include fixed effects for birth year, state, event-time, mother's age at time of birth, 
mother's literacy, mother's religion, gender of the state's chief minister at time of birth, and type 

 
28 See table 8 in Appendix 1 for Kalsi’s (2017) estimates 
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of house. The first two columns include birth order fixed effects, while the last two limit the 
sample to the last child of a mother. Standard errors are clustered at cohort-level. 
 

7.1.2 Fertility infrastructure 

Second, I explore whether the mechanism in this study is related to the restriction of 

access to sex-detection technology. To study this, I use different socioeconomic statuses 

of mothers to recreate equation (3). Previous studies find that sex-selective abortion in 

India is most prevalent among the educated and wealthy (Bhalotra and Cochrane, 2010), 

which is why I split the analysis by literacy and wealth-level. Kalsi (2017) uses the same 

method. 

I begin by estimating the main equation by the literacy status of mothers. Table 11 

presents the results for the sex ratio at birth and shows that for the sample of all states 

the decreased sex selection is driven by educated women. The coefficient is much larger 

than in table 6. However, in law-abiding states, the coefficients for the literate and 

illiterate mothers are similar. As the estimate is significant at 10 percent only for the 

illiterate, the cautious decreasing results found in section 6 seem to be driven by mothers 

who are not literate. The ambiguous finding is not surprising, as previous studies are not 

agreed on the effect of maternal education. As recounted in section 3.2, some studies find 

that educated women sex select more (Jha et al., 2006; Jha et al., 2011), while others find 

that a mother’s education is the most important factor in reducing son preference (Clark, 

2000; Pande and Malhotra, 2006). 

As law-abiding states implement the reservations before the 1996 ultrasound ban, the 

significant result for illiterate mothers could also be due to more equal access to sex-

detective technology than in all states.29 I test this by adding an interaction between post-

1996 and the treatment group (as in section 6.3.2) and find that the main coefficient 

becomes insignificant. This supports the hypothesis that mothers in law-abiding states 

had more equal access to sex determination, as the ultrasound ban was only 

implemented in the last year studied for the said sample. 

 

 

 
29 When an interaction between post-1996 and the treatment group is added, as in section 6.3.2, 
the main coefficient becomes insignificant, which supports the hypothesis. 
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Table 11 Heterogeneity: Mother’s literacy and sex ratio at birth 

 All states Law-abiding states 

Is the mother literate? Yes No Yes No 

Treated * Post reserve -0.0443*** 

(0.0129) 
-0.0182 
(0.0105) 

-0.0158 
(0.0185) 

-0.0175* 
(0.0079) 

Treated 0.0029 
(0.0059) 

0.0019 
(0.0035) 

0.0037 
(0.0057) 

-0.0016 
(0.0032) 

Post reserve 0.0009 
(0.0078) 

0.0054 
(0.0051) 

-0.0090 
(0.0162) 

-0.0002 
(0.0045) 

Wild bootstrap-t p-value 0.01 0.172 0.382 0.072 

N 65,383 128,951 31,647 76,216 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS sample weights used. The sample is limited to children 
born between June 1988 and April 2001 in rural areas who were alive at the time of survey. All 
columns include fixed effects for birth year, state, event-time, mother's age at time of birth, a 
child’s birth order, mother's religion, gender of the state's chief minister at time of birth, and 
type of house. Standard errors are clustered at cohort-level. 
 

Table 12 presents the results of estimating the main equation by mother’s literacy for the 

sex ratio at last birth. Unlike table 11, the table shows that both literate and illiterate 

mothers have decreased probabilities of male birth at last birth in the sample of all states. 

Assuming that only the relatively more educated mothers have access to sex-detective 

technology, the result implies that women politicians decreased said groups’ access to 

technology while decreasing fertility-stopping behavior of the uneducated. Hence, 

women policymakers may be decreasing prenatal sex selection through their 

policymaking, but postnatal sex selection through other channels. An example of a 

channel is role model effects, which is explored further in the next subsection. 

For the sample of law-abiding states, the results are driven only by uneducated mothers. 

This reflects the results of Kalsi (2017), who finds that the decreased sex selection of 

higher birth orders is not affected by fertility infrastructure or decreases in prenatal sex 

selection. Again, this could signify that the results for uneducated mothers are driven by 

another mechanism, such as role model effects. 
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Table 12 Heterogeneity: Mother’s literacy and sex ratio at last birth 

 All states Law-abiding states 

Is the mother literate? Yes No Yes No 

Treated * Post reserve -0.0503** 

(0.0127) 
-0.0592*** 

(0.0123) 
-0.0060 
(0.0319) 

-0.0704*** 

(0.0079) 

Treated -0.0022 
(0.0100) 

0.0084* 
(0.0045) 

0.0065 
(0.0082) 

0.0070 
(0.0055) 

Post reserve 0.0035 
(0.0174) 

0.0407** 

(0.0134) 
-0.0236 
(0.0303) 

0.0445** 
(0.0186) 

 0.04 0.004 0.838 0.006 

N 19,564 27,258 9,906 16,000 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS sample weights used. The sample is limited to the last 
child of a mother born between June 1988 and April 2001 in rural areas who were alive at the 
time of survey. All columns include fixed effects for birth year, state, event-time, mother's age at 
time of birth, mother's religion, gender of the state's chief minister at time of birth, and type of 
house. Standard errors are clustered at cohort-level. 
 

I continue by estimating equation (3) for different household wealth levels, where a 

household’s wealth is defined by the strength of their house (as in earlier sections). The 

results for the sex ratio at birth are presented in table 13 and show similar findings to 

those in table 11. Again, the estimates of Treated * Post reserve show that female 

reservations reduce sex ratios of households with higher socioeconomic statuses in the 

sample of all states, much more than the aggregate reductions in table 6. This can be seen 

in the column for strong houses. In table 13, the relatively wealthier seem to be explaining 

the result in law-abiding states as well. 

On the other hand, for the sex ratio at last birth, table 14 shows that the results are driven 

by both relatively poor and relatively wealthy households (but not by those with medium-

strong houses). This applies to all states and law-abiding states, which reflects the 

findings in table 12. Again, this seems to imply that while female leaders may restrict 

access to sex-detective technology for the richer households, the female leaders also 

decrease fertility-stopping behavior of poorer households. It is no wonder that I find the 

strongest effects for the relatively wealthier, as earlier studies find that Indian families 

with higher incomes tend to sex-selection more (Jha et al., 2006; Jha et al., 2011). 
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Overall, tables 11 through 14 suggest that women policymakers may reduce sex selection 

by restricting access to fertility infrastructure in the sample of all states. That the 

relatively wealthier and more-educated groups explain the results also imply that the 

results are driven by a reduction in prenatal sex selection. For the law-abiding states, the 

mechanism is less clear. For the sex ratio at last birth, tables 12 and 14 show that the 

women policymakers may also be affecting the fertility-stopping behavior of households 

with lower socioeconomic statuses. The effect may be through other policy mechanisms 

that affect the poorer, less educated households more. It could also be through role model 

effects. These findings in table 12 and 14 are partly in line with those of Kalsi (2017).30  

Table 13   Heterogeneity: Household wealth and sex ratio at birth 

  All states Law-abiding states  

Strength of house Weak Medium Strong Weak Medium Strong 

Treated * Post reserve 0.0104 
(0.0123) 

-0.0177 
(0.0121) 

-0.0907*** 

(0.0033) 
0.0011 
(0.0181) 

0.0055 
(0.0161) 

-0.0582*** 
(0.0129) 

Treated 0.0051 
(0.0067) 

0.0033 
(0.0044) 

-0.0059 
(0.0040) 

-0.0004 
(0.0076) 

-0.0014 
(0.0034) 

-0.0003 
(0.0042) 

Post reserve 0.0058 
(0.0052) 

-0.0009 
(0.0056) 

0.0028 
(0.0033) 

-0.0030 
(0.0093) 

-0.0210** 
(0.0085) 

-0.0168 
(0.0102) 

Wild bootstrap-t p-value 0.424 0.276 0 0.974 0.748 0.004 

N 35,498 99,115 54,629 17,364 52,159 35,944 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS sample weights used. The sample is limited to children 
born between June 1988 and April 2001 in rural areas who were alive at the time of survey. All 
columns include fixed effects for birth year, state, event-time, mother's age at time of birth, a 
child’s birth order, mother's literacy, mother's religion, and gender of the state's chief minister 
at time of birth. Standard errors are clustered at cohort-level. 

 

Table 14   Heterogeneity: Household wealth and sex ratio at last birth 

  All states Law-abiding states  

Strength of house Weak Medium Strong Weak Medium Strong 

Treated * Post reserve -0.1061** 
(0.0357) 

-0.1310 
(0.0260) 

-0.1054*** 

(0.0136) 
-0.1302** 
(0.0411) 

0.0023 
(0.0306) 

-0.0793*** 
(0.0241) 

 
30 Kalsi finds that for high birth order girls, the sex ratios reduced in the poorest households and 
for those with illiterate mothers. Hence, she finds that her results are driven by postnatal sex 
selection. 
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Treated 0.0241** 
(0.0110) 

0.0014 
(0.0093) 

0.0057 
(0.0045) 

0.0071 
(0.0108) 

0.0049 
(0.0100) 

0.0106* 
(0.0052) 

Post reserve 0.0392 
(0.0228) 

0.0314 
(0.0200) 

0.0165 
(0.0107) 

0.0381 
(0.0260) 

0.0220 
(0.0201) 

0.0230 
(0.0151) 

Wild bootstrap-t p-value 0.01 0.644 0 0 0.988 0.014 

N 5,844 21,777 18,172 2,968 10,914 11,537 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS sample weights used. The sample is limited to the last 
child of a mother born between June 1988 and April 2001 in rural areas who were alive at the 
time of survey. All columns include fixed effects for birth year, state, event-time, mother's age at 
time of birth, mother's literacy, mother's religion, and gender of the state's chief minister at time 
of birth. Standard errors are clustered at cohort-level. 
 
 

7.2 Role model effect 

Finally, I would like to investigate whether the decrease in sex ratios can be explained by 

exposure to female leaders. Kalsi (2017) explores this question by studying whether 

female leadership on the district-level of Panchayats is driving the results. 

Unfortunately, as I cannot identify districts in my data, I cannot compare specific 

districts that reserved chairperson seats for women. Kalsi, however, finds that role model 

effects mainly explain the results in her study. Biswas (2017) similarly argues that 

competitively-elected female politicians benefit girls through increasing exposure to 

female role models. 

Their findings are in line with Beaman et al. (2009; 2012) who noted that role model 

effects work through changing the societal perception of women. Beaman et al. (2012) 

find that the gender gap in education outcomes is erased by the second cycle of female 

leadership. They especially find that the girls’ own ambitions and the parents’ aspirations 

for their daughters increase with exposure to female leaders. Similarly, Beaman et al. 

(2009) find that exposure to female leaders eliminates the negative bias male villagers 

have about female leaders’ effectiveness. They also find that exposure to female leaders 

weakens stereotypes about gender roles both in public and domestic domains.  

As a consequence, the increased expectation of what daughters are capable of and the 

associated increase in their worth could decrease the chance of them going “missing”. 

Likewise, it could decrease the prevalence of families practicing fertility-stopping 

behavior to achieve the ideal number of sons, while also increasing the survival prospects 

of living daughters. 
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8 CONCLUSION 

In his seminal paper, Sen (1990) suggested that son preference was causing thousands 

of women to go missing every year. Similarly, previous literature has recounted how the 

deep-rooted son preference in India is decreasing the survival outcomes of daughters 

before birth, at birth, and after birth (Das Gupta, 1987; Miller, 1987; Arnold, Choe and 

Roy, 1998; Borooah, 2004; Jayachandran and Kuziemko, 2011). Son preference 

continues to persist in the Indian society, which is illustrated by the most recent Indian 

census in 2011 that found a child sex ratio of 109 boys per 100 girls. To improve the 

survival prospects of daughters, research is required on institutions that reduce the 

underlying son preference. One example of this is women’s political representation. 

Recent studies have focused on the effect of women’s political representation in India on 

the most extreme form on son preference, sex selection. Studying competitively-elected 

female politicians, Bhalotra and Clots-Figueras (2014) find that the probability of female 

birth increases in the share of politicians, while Biswas (2017) finds that a simultaneously 

occurring fertility squeeze eats up any improvements that could be found. Examining the 

impact of reserved seats for women on sex selection, Kalsi (2017) finds that sex selection 

of the highest birth order child decreases after reservations compared to the first birth 

order. She assumes that firstborn children are not sex-selected, however, literature is not 

agreed on whether sex selection had proceeded to firstborns in the studied period 

(Retherford and Roy, 2003; Jha et al., 2011; Pörtner, 2016). 

In this paper, I build on the previous studies by examining the effect of reserved seats for 

women in Indian local politics on sex selection. First, as the assumptions on which Kalsi 

(2017) bases her identification strategy can be contested, I explore whether the results of 

her method hold for data from the third round of the National Family Health Survey. I 

find that the key identifying assumption of her method does not hold, but that the 

reservations seem to be associated with a decreasing trend in the overall ratio of boys. 

Thus, I extend the analysis by developing a method that does not rely on differential sex 

selection between birth orders. However, as I still want to take into account that higher 

birth orders may be more sex-selected, I study the effect of the reservations on both the 

sex ratio at birth and the sex ratio at last birth. 

With the new method, I find that for the sample of all states, the reservations led to a 2.71 

pp decline in the overall probability of male birth and 5.46 pp decline in the probability 

of male birth at last birth. The effect on the overall sex ratio at birth is less clear for the 
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states that reserved seats within the three years that they were mandated to. However, 

for the sex ratio at last birth, the results are significant and robust for both samples. This 

means that while the effects of the reservations on the overall sex ratio are less robust, 

the study confirms the finding of Kalsi (2017) that the sex selection of higher birth orders 

(or the last birth order) is especially affected. To put the size of the effect into perspective, 

the estimates suggest that the reservations save between 2,383,839 to 4,384,697 children 

during the studied period. 

Section 7 shows that the results seem to be driven by a policy effect wherein female 

policymakers increase the survival prospects of daughters in both childhood and before 

birth. The survival prospects of girls in childhood are likely improved through improving 

the health services available to them. Similarly, the decrease in sex selection at all birth 

orders is explained by the educated, relatively wealthier mothers, hence female 

politicians seem to restrict the opportunity of ultrasound and sex-selective abortions. For 

the last child, women policymakers also seem to decrease fertility-stopping behavior of 

poorer households. Finally, the results could also be explained by role model effects, 

wherein the exposure to female leaders may lead to lower sex selection (Beaman et al., 

2009; Beaman et al., 2012; Biswas, 2017; Kalsi, 2017). As this study cannot explore how 

female chairpersons affect sex selection due to data restrictions, future studies should 

study the phenomenon at the village-level. Gaining a deeper understanding of 

mechanisms through which women’s political representation affects son preference is 

beneficial, as the results of this study show that it may be an underutilized tool for 

addressing son preference. 

Finally, these results have several policy implications. First, they shed light on what can 

be used as a tool for reducing son preference and sex selection in patriarchal societies. 

Second, they highlight that representation alone does not guarantee a permanent decline 

in sex ratios. While all sex ratios decreased after reservations, only one of the decreases 

lasted longer than two years post-reservation. Instead, reservations may facilitate further 

reductions in sex selection in combination with other policies that increase the conceived 

return from a daughter. Third, the findings support the ratification of the Women’s 

Reservation Bill that has been pending in the Indian parliament since 2008. The results 

of this study indicate that reserving a third of seats for women in state assemblies and 

parliament could further reduce the prevalence of son preference. 
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APPENDIX 1 RESULTS OF REPLICATION 

Table 1  Child sex ratios by state in the NFHS-3 and the 1991 census 

State 
Child sex ratio in 1991  
in the NFHS-3 

Child sex ratio  
in the 1991 census 

Andhra Pradesh 0.509 0.510 

Assam 0.518 0.509 

Bihar 0.522 0.515 

Goa 0.500 0.516 

Gujarat 0.502 0.531 

Haryana 0.513 0.550 

Karnataka 0.493 0.515 

Kerala 0.493 0.510 

Madhya Pradesh 0.530 0.518 

Maharashtra 0.502 0.523 

Manipur 0.518 0.511 

Orissa 0.539 0.512 

Punjab 0.516 0.556 

Rajasthan 0.550 0.524 

Tamil Nadu 0.499 0.515 

Tripura 0.497 0.509 

Uttar Pradesh 0.520 0.522 

West Bengal 0.510 0.510 

The child sex ratio includes children aged 0 to 6. The sex ratio from the NFHS-3 data only includes 
children alive in 1991. NFHS-3 sample weights are used. 

 
Replication of Kalsi’s (2017) main results 

Table 2  Panchayati Raj election dates (2017) 

State 
First election with  
reservation for women 

Ratio of boys to 100 girls 
born in 1992 

Andra Pradesh March 1995 0.504 

Assam November 2000 0.581 

Bihar April 2001 0.523 

Goa January 1997 0.477 

Gujarat June 1995 0.532 

Haryana June 1994 0.519 

Karnataka December 1993 0.518 
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Kerala September 1995 0.525 

Madhya Pradesh June 1994 0.521 

Maharashtra November 1992 0.509 

Manipur January 1997 0.515 

Orissa May 1992 0.486 

Punjab June 1998 0.537 

Rajasthan March 1995 0.537 

Tamil Nadu October 1996 0.520 

Tripura August 1994 0.547 

Uttar Pradesh April 1995 0.541 

West Bengal May 1993 0.544 

The share of boys is estimated from the DLHS-II data and is limited to rural observations from 
1992. DLHS-II sample weights are used.  
 

Table 3 Summary statistics for mothers in the sample (Kalsi, 2017) 

  All states Law-abiding states  

At least 1 child born after 
reservations? No Yes Diff No Yes Diff 

Age 31.3131 25.95 -5.36*** 32.98 25.95 -7.03*** 

Mother is literate 0.46 0.44 -0.03*** 0.48 0.40 -0.08*** 

Number of children dead 1.84 1.79 -0.05*** 1.87 1.78 -0.09*** 

Number of children born 2.60 2.67 0.06*** 2.34 2.70 0.36*** 

Total boys born 1.48 1.36 -0.12*** 1.39 1.39 0.00*** 

Total girls born 1.12 1.31 0.18*** 0.96 1.32 0.36*** 

Have strong house 0.23 0.19 -0.04*** 0.33 0.21 -0.13*** 

Age at first birth 18.9232 18.50 -0.41*** 18.81 18.37 -0.44*** 

Observations 30,14033 146,13234  9,497 89,530  

*** p < 0.01, ** p < 0.05, * p < 0.1. DLHS-II sample weights are used. The sample is limited to 
mothers and their children born between 1987 and 2004 in rural areas. Law-abiding states 
include those that reserved seats by 1995 excluding Haryana, Maharashtra, and Orissa. 
 
 
 
 

 
31 In Kalsi (2017), age of mothers who do not give birth after reservations is 31.32. 
32 In Kalsi (2017), age at first birth of mothers who do not give birth after reservations is 18.91. 
33 Ibid., the number of mothers who do not give birth after reservations is 29,888. 
34 Ibid., the number of mothers who do give birth after reservations is 146,384. 
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Table 4  Difference in mean ratio of boys by birth order (Kalsi, 2017) 

 All states Law-abiding states  

 

Pre-
reserve 

Post-
reserve Diff 

Pre-
reserve Post-reserve Diff 

Order > 3 0.538 0.526 -0.012*** 0.544 0.525 -0.019*** 

Order = 1 0.514   -0.001 0.511 0.517 0.005 

Difference 0.023*** 0.012*** -0.011***35 0.033*** 0.008** -0.024*** 

Order = 2 0.523 0.520 -0.003 0.523 0.521 -0.002 

Order = 1 0.514 0.513 -0.001 0.511 0.517 0.005 

Difference 0.009***36 0.007** -0.002 0.012** 0.004 -0.008 

All children 0.527 0.521 -0.006*** 0.528 0.521 -0.006*** 

*** p < 0.01, ** p < 0.05, * p < 0.1. DLHS-II sample weights are used. The sample is limited to 
children born between 1987 and 2004 in rural areas who were alive at the time of survey. Law-
abiding states include those that reserved seats by 1995 excluding Haryana, Maharashtra, and 
Orissa. 
 

Table 5  Pre-trends: Difference in mean ratio of boys by birth order (Kalsi, 2017) 

  All states Law-abiding states  

 Early-pre Late-pre Diff Early-pre Late-pre Diff 

Order > 3 0.543 0.539 -0.004 0.545 0.548 0.003 

Order = 1 0.515 0.515 0.000 0.509 0.514 0.005 

Difference 0.029*** 0.025*** -0.004 0.036*** 0.034*** -0.002 

Order = 2 0.523 0.525 0.002 0.523 0.527 0.004 

Order = 1 0.515 0.515 0.000 0.509 0.514 0.005 

Difference 0.008 0.010* 0.002 0.014* 0.013** -0.001 

All children 0.52837 0.527 0.00 0.526 0.531 0.005 

*** p < 0.01, ** p < 0.05, * p < 0.1. DLHS-II sample weights used. The sample is limited to children 
born in rural areas who were alive at the time of survey. The early-pre-period includes children 
born between 1987-1989 and the late-pre-period includes those born between 1990-1992. Law-
abiding states are those that reserved seats by 1995 excluding Haryana, Maharashtra, and Orissa. 

 

 
35 Ibid., the diff-in-diff between 3rd and 1st birth order is significant at the 0.05 level. 
36 Ibid., the difference between 2nd and 1st birth order is significant at the 0.05 level. 
37 In Kalsi (2017), the early-pre-sex ratio of all children is incorrectly rounded to 0.527. 
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Table 6  Effect of reservations by birth order on sex ratio at birth (Kalsi, 2017) 

Variables 
(1) 
boy 

(2) 
boy 

(3) 
boy 

(4) 
boy 

(5) 
boy 

Order > 3 * Post-reserve -0.0131**38 
(0.0059) 

-0.0188** 
(0.0065) 

-0.0263*** 
(0.0050) 

-0.0383*** 
(0.0096) 

-0.0223*** 
(0.0033) 

Order = 2 * Post-reserve -0.002339 
(0.0055) 

-0.0027 
(0.0063) 

-0.0078 
(0.0070) 

-0.0189 
(0.0199) 

-0.0035 
(0.0059) 

Post reserve 0.008640 
(0.0078) 

0.0109 
(0.0124) 

0.0218 
(0.0160) 

0.0304 
(0.0197) 

0.0095 
(0.0161) 

Order > 3 0.0185***41 
(0.0041) 

0.0222*** 
(0.0044) 

0.0257*** 
(0.0036) 

0.0254** 
(0.0078) 

0.0234*** 
(0.0033) 

Order = 2 0.0073*42 
(0.0039) 

0.0066 
(0.0046) 

0.0095* 
(0.0045) 

0.0111 
(0.0068) 

0.0096 
(0.0051) 

Net change in ratio of 
boys 

0.001843 

(0.0056) 
0.0017 
(0.0092) 

0.0079 
(0.0128) 

0.0084 
(0.0125) 

-0.0015 
(0.0141) 

Reservations by 1995? N Y Y Y Y 

Wild bootstrap-t p-value 0.066 0.046 0.0 0.016 0.014 

N 531,849 391,686 302,626 89,772 284,112 

*** p < 0.01, ** p < 0.05, * p < 0.1. DLHS-II sample weights used. The sample is limited to children 
born between 1987 and 2004 in rural areas who were alive at the time of survey. All columns 
include fixed effects for birth year, state, mother's age at time of birth, mother's literacy, mother's 
religion, gender of the state's chief minister at time of birth, and type of house. Standard errors 
are clustered at state-level. 

 
38 Ibid., the change in probability that a 3rd or more child is a boy post-reservation is -0.0128. 
39 Ibid., the change in probability that a 2nd child is a boy post-reservation is -0.0018 with the 
standard error 0.0056. 
40 Ibid., the change in the probability that a 1st child is a boy post-reservation is 0.0081 with the 
standard error 0.0079. 
41 Ibid., the probability that a 3rd child born pre-reservation is a boy is 0.0815. 
42 Ibid., the probability that a 2nd child born pre-reservation is a boy is 0.0071. 
43 Ibid., the net change in the ratio of boys is 0.0016. 
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Figure 1 Mean ratio of boys by birth order in all states (Kalsi 2017) 

Note: No sample weights used. The figure is limited to children born in rural areas between 1987 
and 2004 who were alive at the time of survey. 

 

Figure 2 Mean ratio of boys by birth order in law-abiding states (Kalsi 2017) 

Note: No sample weights used. The figure is limited to children born between 1987 and 2004 in 
rural areas of states that reserved seats by 1995 (excluding Haryana, Orissa, and Maharashtra) 
and who were alive at the time of survey. 
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Figure 3 Weighted mean ratio of boys by birth order in all states (Kalsi 2017) 

Note: DLHS-II sample weights used. The figure is limited to children born in rural areas 
between 1987 and 2004 who were alive at the time of survey. 

 

Figure 4 Weighted mean ratio of boys by birth order in law-abiding states (Kalsi 
2017) 

Note: DLHS-II sample weights used. The figure is limited to children born between 1987 and 
2004 in rural areas of states that reserved seats by 1995 (excluding Haryana, Orissa, and 
Maharashtra) and who were alive at the time of survey. 
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Figure 5 Effect of reservations by birth order in all states (Kalsi, 2017) 

Note: DLHS-II sample weights used. The figure is limited to children born between 1987 and 
2004 in rural areas who were alive at the time of survey. The estimation includes fixed effects 
for birth year, state, event-time mother's age at time of birth, mother's literacy, mother's 
religion, gender of the state's chief minister at time of birth, and type of house. Standard errors 
are clustered at state-level. 

 

Figure 6 Effect of reservations by birth order in law-abiding states (Kalsi, 2017) 

Note: DLHS-II sample weights used. The figure is limited to children born between 1987 and 
2004 in rural areas of states that reserved seats by 1995 (excluding Haryana, Orissa, and 
Maharashtra) and who were alive at the time of survey.. The estimation includes fixed effects for 
birth year, state, event-time mother's age at time of birth, mother's literacy, mother's religion, 
gender of the state's chief minister at time of birth, and type of house. Standard errors are 
clustered at state-level. 
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Sex-selective deaths as a robustness check 

As sex selection in rural India often occurs after birth, Kalsi (2017) investigates whether 

changes in sex ratios are explained by a reduction in female infant mortality rates. These 

results can be ambiguous, as a mother’s memory of a child’s death may be biased if she 

values male children more than female children, thus underreporting female deaths. 

Recall bias, as this is called, is stronger for events that happened a long time ago, which 

is the sample is limited mothers who have been married for 23 years at most. I limit mine 

to 24 years or under, as my data do not permit more precision than this. 

Using equation (6), she studies the impact of the elections on the rate of sex and birth 

order-specific reported deaths by age one. The equation is a DD model, studying the 

question over birth order, time (before or after reservations), and the child’s sex. The 

dependent variable indicates whether the child in a certain birth cohort in a certain state 

died before the age one. The controls are the same as in equation (1). Again, the control 

group is first-borns, but this time it is limited to first-born boys. 

𝐷𝑖𝑒𝑑𝑖𝑐𝑠 = 𝛽1(𝑂𝑟𝑑𝑒𝑟 ≥ 3) ∗ 𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐𝑠 ∗ 𝐺𝑖𝑟𝑙𝑖 + 𝛽2(𝑂𝑟𝑑𝑒𝑟 2) ∗ 𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐𝑠 ∗

𝐺𝑖𝑟𝑙𝑖 + 𝛽3𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐𝑠 ∗ 𝐺𝑖𝑟𝑙𝑖 + 𝛽4(𝑂𝑟𝑑𝑒𝑟 ≥ 3) ∗ 𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐𝑠 + 𝛽5(𝑂𝑟𝑑𝑒𝑟 2) ∗

𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐𝑠 + 𝛽6(𝑂𝑟𝑑𝑒𝑟 ≥ 3) ∗ 𝐺𝑖𝑟𝑙𝑖 + 𝛽7(𝑂𝑟𝑑𝑒𝑟 2) ∗ 𝐺𝑖𝑟𝑙𝑖 + 𝛽8𝑃𝑜𝑠𝑡 𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑐𝑠 +

𝛽9𝐺𝑖𝑟𝑙𝑖 + 𝛽10(𝑂𝑟𝑑𝑒𝑟 ≥ 3) + 𝛽11(𝑂𝑟𝑑𝑒𝑟 2) + 𝜓𝑠 + 𝜁𝑐 + 𝛽9𝑋𝑖𝑐𝑠 + 𝜖𝑖𝑐𝑠 (6) 

Table 5 presents my results for this estimation. Like for the main estimation, I do not 

find significant results for high birth orders, indicating that the effect of women’s 

political reservations on high birth order female infant mortality rates is ambiguous. 

Kalsi, on the other hand, finds that female infant mortality decreases for this group, as 

can be seen in table 6 in this appendix. However, my estimate for Girl is significant, 

which implies that girls are generally less likely to have died by age one. The last finding 

is in line with Biswas (2017) who finds that women’s political representation improves 

the postnatal survival of girls compared to boys. 

Another note is that my coefficients for firstborn girls after reservations Post-reserve * 

Girl and first order boys born after reservations Post-reserve are significant for law-

abiding states. The former indicates that political seat reservations for women increase 

female infant mortality rates of firstborns by 1.69 pp, while the latter indicates that the 

reservations decrease infant mortality for firstborn boys by 2.38 pp. These results are not 

consistent with a reduction in postnatal sex selection or with Bhalotra and Clots-Figueras 
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(2014), who find decreased neonatal mortality with women’s political representation 

(and no additional differences between the genders). 

Table 7    Gender-specific change in death by age one 

Variables 
All states died by 
age ≤1 

Law-abiding states 
died by age ≤1  

Order > 3 * Post-reserve * Girl -0.0055 
(0.0101) 

-0.0087 
(0.0134) 

Order = 2 * Post-reserve * Girl -0.0087 
(0.0104) 

-0.0191 
(0.0134) 

Post-reserve * Girl 0.0060 
(0.0076) 

0.0169* 

(0.0099) 

Post-reserve -0.0055 
(0.0067) 

-0.0238** 
(0.0100) 

Order > 3 * Post-reserve 0.0027 
(0.0071) 

0.0078 
(0.0096) 

Order = 2 * Post-reserve 0.0064 
(0.0074) 

0.0118 
(0.0096) 

Order > 3 * Girl 0.0110 
(0.0084) 

0.0120 
(0.0115) 

Order = 2 * Girl 0.0148* 
(0.0084) 

0.0263** 
(0.0110) 

Girl -0.0150** 
(0.0060) 

-0.0263*** 
(0.0081) 

Order > 3 0.0011 
(0.0061) 

0.0040 
(0.0085) 

Order = 2 -0.0148** 
(0.0058) 

-0.0182** 
(0.0078) 

Wild bootstrap-t p-value 0.718 0.678 

N 74,471 43,947 

 *** p < 0.01, ** p < 0.05, * p < 0.1. NFHS-3 sample weights used. The sample is limited to children 
born between 1987 and 2004 in rural areas that died by the age of 1. All columns include fixed 
effects for birth year, state, mother's age at time of birth, mother's literacy, mother's religion, 
gender of the state's chief minister at time of birth, and type of house. Standard errors are 
clustered at state-level. 
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Table 8  Gender-specific change in death by age one (Kalsi, 2017) 

Variables 
All states died by 
age ≤1 

Law-abiding states 
died by age ≤1  

Order > 3 * Post-reserve * Girl -0.0072*44 
(0.0034) 

-0.0120** 
(0.0039) 

Order = 2 * Post-reserve * Girl −0.000245 
(0.0025) 

0.0003 
(0.0041) 

Post-reserve * Girl 0.0.001646 
(0.0021) 

0.0026 

(0.0033) 

Post-reserve -0.003247 
(0.0020) 

-0.0054* 
(0.0025) 

Order > 3 * Post-reserve 0.0063* 
(0.0026) 

0.0096*** 
(0.0025) 

Order = 2 * Post-reserve 0.0026 
(0.0023) 

0.0037 
(0.0029) 

Order > 3 * Girl 0.0156*** 
(0.0022) 

0.0184*** 
(0.0029) 

Order = 2 * Girl 0.0061*** 
(0.0017) 

0.0036 
(0.0025) 

Girl -0.0121***48 
(0.0015) 

-0.0119*** 
(0.0024) 

Order > 3 -0.0133***49 
(0.0024) 

-0.0163*** 
(0.0025) 

Order = 2 -0.0105*** 
(0.0024) 

-0.0103*** 
(0.0030) 

Wild bootstrap-t p-value 0.088 0.03 

N 552,843 316,593 

*** p < 0.01, ** p < 0.05, * p < 0.1. DLHS-II sample weights used. The sample is limited to children 
born between 1987 and 2004 in rural areas that died by the age of 1. All columns include fixed 
effects for birth year, state, mother's age at time of birth, mother's literacy, mother's religion, 
gender of the state's chief minister at time of birth, and type of house. Standard errors are 
clustered at state-level. 

 
44 In Kalsi (2017), the probability that a deceased 3rd or more child is a girl post-reservation is  
-0.0071. 
45 Ibid., the probability that a deceased 2nd child is a girl post-reservation is -0.0001. 
46 Ibid., the probability that a deceased 1st child born post-reservation is a girl is 0.0015. 
47 Ibid., the probability that a deceased 1st child born post-reservation is -0.0031. 
48 Ibid., the probability that a deceased child is a girl is -0.0120. 
49 Ibid., the probability that a deceased child pre-reservation is born 3rd or more is -0.0134. 
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Ultrasound ban of 1996 as a robustness check 

In January 1996, the Indian government passed the Pre-Natal Diagnostic Techniques 

(PNDT) Act, which bans sex detection by ultrasound. To control that the Act does not 

explain the effects found in Table 5 in Appendix 1, Kalsi (2017) estimates the main 

equation (1) with the addition of an interaction between high birth order sex ratios and 

children born post-ban. Table 9 presents her results, while table 8 presents mine. 

Kalsi (2017) finds no significant effect of reservations in her sample of all states. For law-

abiding states, she finds that the likelihood that a child born to the third birth order 

decreases post-reservation. The likelihood that a child born post-ban to the same birth 

order is not significant. Accordingly, the ban does not seem to explain her findings. 

On the other hand, I find that neither the reservations nor the ultrasound ban has any 

significant effects on the likelihood that a child born is a boy. This is not surprising, 

considering that the estimations of equation (1) on my sample yielded no significant 

results either. 

Table 9  Differential effect after ultrasound ban in 1996 

Variables 
All states  
boy 

Law-abiding states 
boy  

Order > 3 * Post-reserve 0.0064 
(0.0163) 

-0.0207 
(0.0236) 

Order = 2 * Post-reserve -0.0020 
(0.0181) 

0.0061 
(0.0269) 

Post-reserve -0.0202 
(0.0138) 

-0.0111 
(0.0229) 

Order > 3 * Post-1996 -0.0100 
(0.0155) 

0.0012 
(0.0231) 

Order = 2 * Post-1996 -0.0040 
(0.0183) 

-0.0237 
(0.0262) 

Order > 3 0.0278*** 
(0.0085) 

0.0283*** 
(0.0104) 

Order = 2 0.0260*** 
(0.0091) 

0.0277** 
(0.0117) 

Wild bootstrap-t p-value 0.66 0.584 

N 76,341 45,118 
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*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS-3 sample weights used. The sample is limited to children 
born between 1987 and 2004 in rural areas who were alive at the time of survey. All columns 
include fixed effects for birth year, state, mother's age at time of birth, mother's literacy, mother's 
religion, gender of the state's chief minister at time of birth, and type of house. Standard errors 
are clustered at state-level. 
 

Table 10 Differential effect after ultrasound ban in 1996 (Kalsi, 2017) 

Variables 
All states 
boy 

Law-abiding states 
boy  

Order > 3 * Post-reserve -0.008150 
(0.0108) 

-0.0387*** 
(0.0105) 

Order = 2 * Post-reserve -0.002651 
(0.0100) 

-0.0181 
(0.0192) 

Post-reserve 0.006352 
(0.0104) 

0.0299 
(0.0198) 

Order > 3 * Post-1996 -0.007053 
(0.0089) 

0.0142 
(0.0079) 

Order = 2 * Post-1996 0.000554 
(0.0080) 

0.0117 
(0.0175) 

Order > 3 0.0197***55 
(0.0036) 

0.0257*** 
(0.0036) 

Order = 2 0.0073*56 
(0.0038) 

0.0095* 
(0.0044) 

Wild bootstrap-t p-value 0.516 0.018 

N 531,849 302,626 

*** p < 0.01, ** p < 0.05, * p < 0.1. DLHS-II sample weights used. The sample is limited to children 
born between 1987 and 2004 in rural areas who were alive at the time of survey. All columns 
include fixed effects for birth year, state, mother's age at time of birth, mother's literacy, mother's 
religion, gender of the state's chief minister at time of birth, and type of house. Standard errors 
are clustered at state-level. 

 
50 In Kalsi (2017), the change in probability that a 3rd or more child is a boy post-reservation is - 
-0.0074 with standard error 0.0107. 
51 Ibid., the change in probability that a 2nd child is a boy post-reservation is -0.0017 with 
standard error 0.0101. 
52 Ibid., the change in probability that a 1st child is a boy post-reservation is 0.0056. 
53 Ibid., the change in probability that a 3rd or more child is a boy post-ultrasound ban is -0.0075 
with standard error 0.0087. 
54 Ibid., the change in probability that a 2nd child is a boy post-ultrasound ban is-0.0002 with 
standard error 0.0079. 
55 Ibid., the likelihood that a 3rd or more child born pre-reservation is a boy is 0.0196 with 
standard error 0.0037.  
56 Ibid., the likelihood that a 2nd child born pre-reservation is a boy is 0.0071. 
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The West Bengal case as a robustness check 

As West Bengal has organized regular Panchayat elections since 1978 and its election 

with reservations was 5 years after the previous, its timing of election can be considered 

exogenous. Consequently, Kalsi (2017) estimates equation (1) including only West 

Bengal and adding district fixed effects. I replicate the estimation, but do not include 

district fixed effects, as district-level data are not available in the NFHS-3 data. Instead, 

I control for villages (or primary sampling units).57 

Table 10 shows the results of my estimation, which indicate that no significant results 

can be found in my data. Table 11 shows that in Kalsi (2017), the likelihood of children 

being boys at the highest birth order in West Bengal decreases with the reservations. This 

applies to the second birth order as well. The likelihood that a child born to the first birth 

order increased post-reservation, but this could be due to mean reversion. The sex ratio 

a year before reservations was unusually low in West Bengal in Kalsi’s (2017) data. 

Table 11 Effect of reservations by birth order in West Bengal 

Variables 
1 
(boy) 

Order > 3 * Post-reserve 0.0162 
(0.0342) 

Order = 2 * Post-reserve 0.0180 
(0.0444) 

Post-reserve -0.0262 
(0.0255) 

Order > 3 0.0140 
(0.0323) 

Order = 2 0.0069 
(0.0420) 

N 4,703 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS-3 sample weights used. The sample is limited to children 
born between 1987 and 2004 in rural areas of West Bengal who were alive at the time of survey. 
All columns include fixed effects for birth year, state, mother's age at time of birth, mother's 
literacy, mother's religion, gender of the state's chief minister at time of birth, and type of house. 
Standard errors are clustered at state-level. 

 

 
57 Controlling for primary sampling units with Kalsi’s data gives similar estimates to table 11. 
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Table 12 Effect of reservations by birth order in West Bengal (Kalsi, 2017) 

Variables 
1 
(boy) 

Order > 3 * Post-reserve -0.0530*** 
(0.0153) 

Order = 2 * Post-reserve -0.0356** 
(0.0165) 

Post-reserve 0.0312*** 
(0.0090) 

Order > 3 0.0387** 
(0.0133) 

Order = 2 0.0109 
(0.0140) 

N 18,514 

*** p < 0.01, ** p < 0.05, * p < 0.1. DLHS-II sample weights used. The sample is limited to children 
born between 1987 and 2004 in rural areas of West Bengal who were alive at the time of survey. 
All columns include fixed effects for birth year, state, mother's age at time of birth, mother's 
literacy, mother's religion, gender of the state's chief minister at time of birth, and type of house. 
Standard errors are clustered at state-level. 
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APPENDIX 2 DIFFERENCES-IN-DIFFERENCES 

The differences-in-differences (DD) method is a quasi-experimental design that allows 

for causal inference. The DD design does not rely on random assignment, rather 

requiring one to make assumptions that limit bias from unmeasured confounders. In its 

most simple form, the DD design divides the sample into two groups, the treatment 

group that receives treatment and the control group that does not. To estimate the 

average treatment effect on the treated (ATT), the design compares the observable 

outcome of the treated group to the counterfactual outcome of the control group. The 

outcome of the control group represents how the outcome would look in the absence of 

treatment. 

The DD design relies on the assumption of parallel trends, i.e. that confounders varying 

across groups are time-invariant and that confounders varying across time are group-

invariant (Wing et al., 2018). This loosely implies that a figure of the time series of the 

treatment group and control group should feature parallel lines before treatment. The 

lines do not have to be linear, as long as they are parallel. In addition, the DD assumes 

strict exogeneity where the treatment time should not be affected by the outcome. The 

method can be extended to include multiple time periods and multiple treatment groups. 

A regression is often used to estimate the DD method. To create a regression, an indicator 

variable is created to denote group membership. The variable  𝑇𝑔 equals 1 when an 

observation belongs to the treatment group and 0 when belonging to the control group. 

The variable has no subscript t because affiliation to a group does not change over time. 

Similarly, the indicator variable 𝑃𝑡 shows if an observation is observed pre- or post-

treatment. The variable equals 0 pre-treatment and 1 post-treatment and has no g 

subscript as time period is constant across groups. Finally, the DD estimate becomes the 

product of the two variables: 𝐷𝑔𝑡 = 𝑇𝑔 × 𝑃𝑡. 

The regression equation is then 

𝑌𝑔𝑡 = 𝛽0 + 𝛽1𝑇𝑔 + 𝛽2𝑃𝑡 + 𝛽3(𝑇𝑔 × 𝑃𝑡) + 𝜖𝑔𝑡         (7) 

where 𝑌𝑔𝑡 is the outcome of group g in time t. 𝛽0 is the constant, denoting how the 

control group looks like in the pre-treatment period. 𝛽1 is the estimate of the difference 

between the treatment and control group pre-treatment. Similarly, 𝛽2 is the estimate of 

the evolution in outcomes for the control group. The coefficient of interest, 𝛽3, captures 
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the additional change in the outcome for the treatment group, with a change in 

outcome for the control group. Finally, 𝜖𝑔𝑡  is the error term. 
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APPENDIX 3 FURTHER ROBUSTNESS CHECKS 

Inclusion of cohort-specific time trends 

Table 13 Robustness check: Cohort-specific time trends 

Variables 
(1) 
boy 

(2) 
boy 

(3) 
boy 

(4) 
boy 

Treated * Post-reserve -0.0258*** 
(0.0082) 

-0.0117 
(0.0078) 

-0.0594*** 
(0.0129) 

-0.0572*** 
(0.0160) 

Treated 0.0010 

(0.0034) 
-0.0015 
(0.0032) 

0.0016 
(0.0043) 

0.0053 

(0.0034) 

Post reserve 0.0033** 
(0.0113) 

-0.0269 
(0.0180) 

0.2340*** 

(0.0329) 
0.0746*** 
(0.0223) 

Reservations by 1995? N Y N Y 

SRLC? N N Y Y 

Wild bootstrap-t p-value 0.032 0.196 0 0 

N 194,334 107,863 46,882 25,906 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS-3 sample weights used. The sample is limited to children 
born between June 1988 and April 2001 in rural areas who were alive at the time of survey. All 
columns include fixed effects for birth year, state, mother's age at time of birth, mother's literacy, 
mother's religion, gender of the state's chief minister at time of birth, cohort-time, and type of 
house. The first two columns include birth order fixed effects, while the last two limit the sample 
to the last child of a mother. Standard errors are clustered at cohort-level. 

West Bengal 

Table 14 Robustness check: West Bengal 

Variables 
(1) 
boy 

(2) 
boy 

Treated * Post-reserve -0.0319*** 

(0.0057) 
-0.1204*** 
(0.0154) 

Treated 0.0011 
(0.0146) 

0.0455*** 
(0.0135) 

Post reserve 0.0043 
(0.0043) 

0.1120*** 
(0.0333) 

N 26,170 6,182 

*** p < 0.01, ** p < 0.05, * p < 0.1. NFHS-3 sample weights used. The sample is limited to children 
born between June 1990 and May 1996 in rural areas of West Bengal who were alive at the time 
of survey. All columns include fixed effects for birth year, state, mother's age at time of birth, 
mother's literacy, mother's religion, gender of the state's chief minister at time of birth, and type 
of house. Standard errors are clustered at cohort-level. 


