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Abstract

We study the impact of an innovative policy intervention in India that led to a rapid
expansion in ‘all women police stations’ across cities in India on reported crime against
women and deterrence. Using an identification strategy that exploits the staggered
implementation of women police stations across cities and nationally representative
data on various measures of crime and deterrence, we find that the opening of police
stations increased reported crime against women by 22 percent. This is due to increases
in reports of female kidnappings and domestic violence. In contrast, reports of gender-
specific mortality and other non-gender specific crimes remain unchanged. Our findings
suggest that the reported crime against women is driven by an increase in women’s
willingness to report crime due to greater exposure to female police officers. We also
find that the implementation of women police stations also led to improvements in

measures of police deterrence such as arrest rates.
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1 Introduction

Across the globe, women are under-represented in law enforcement. For example, recent data
shows that the share of female police officers is 6% in India, 10% in the U.S, 17% in Liberia,
29% in England and Wales and 33% in Uganda (Prenzler and Sinclair, 2013; Hargreaves
et al., 2016; Secretary-General, 2015). While law enforcement is typically considered as
a male-dominant occupation, the fact that women have been shown to be less prone to
corruption, exhibit more pro-social traits and more gender equal norms raised the importance
of incorporating more women into the profession as a way to improve its effectiveness (Brollo
and Troiano, 2016; Eckel and Grossman, 1998; Beaman et al., 2009). At the same time,
recent concerns over rising levels of violence against women and poor deterrence of this type
of crime that generates a demand for governments to take steps to address ways of preventing
this form of crime (Garcia-Moreno et al., 2006; Telegraph, 2013)'?. This paper investigates
the effects of an innovative form of policing in India — the implementation of all women police

stations (WPS).

This paper investigates the causal effects of the placement of WPS in Indian cities on
rates of reported violence committed against women and measures of crime deterrence of this
type of crime. The recent rise in the rates of violence against women is striking and makes
violence against women the fastest growing crime rate in the country— see Figure 1. One
explanation for this rise is attributed to an increase in women’s willingness to report crimes
as a result of improved political representation in local governments (Iyer et al., 2012). We

consider the role of the implementation of WPS as another explanation of this upward trend.

WPS is a form of policing that is widely used across the world and that typically involves

LA major example of this is the fact that the Security Council of the United Nations has taken several
initiatives aimed at improving female presence in its missions and aimed at doubling the share of female
representation by 2020 from of 10%.

2In India there is considerable awareness of this problem and one such example is the acknowledgment
coming from the Prime Minister Narenda Modi where he stated on the International Women’s Day of 2015:
”Our heads hang in shame when we hear of instances of crime against women. We must walk shoulder-to-
shoulder to end all forms of discrimination or injustice against women” (The Hindu, 2015).


http://www.thehindu.com/news/national/our-heads-hang-in-shame-modi-on-crime-against-women/article6972058.ece
http://www.thehindu.com/news/national/our-heads-hang-in-shame-modi-on-crime-against-women/article6972058.ece

the creation of police stations that employ only female officers specialized in handling crimes
committed against women with a sensitive nature such as domestic violence, rape and other
forms of gender-specific offenses (Natarajan, 2016). The first WPS in the world opened in
Indian state of Kerala in 1973 and since then its use has been rolled-out to many other cities

in India (see Figure 3). As of 2013, India had 479 such stations spread out across most states.

This form of policing is expected to have a positive impact on service-provision to women
due to two main reasons. First, by lowering the costs of reporting a crime to the police
as WPS allow women to report a crime in an environment that is perceived as having less
stigma associated with gender-based crimes, less corrupt and more female-friendly (Miller
and Segal, 2014) ®. Second, there is abundant evidence from political economy that greater
in female representation improves the quantity and quality of the provision of public-goods
preferred by other women (Chattopadhyay and Duflo, 2004; Clots-Figueras, 2011; Matsa and

Miller, 2013; Bhalotra and Clots-Figueras, 2014; Ahern and Dittmar, 2012; Iyer et al., 2012).

This paper presents the first causal evidence of the effects of WPS on crime-reporting
behaviour and deterrence in India. Using a newly assembled data set on crimes at the city-
level and, data at the state and district-level we investigate how the placement of WPS
changes crime rates of offenses committed against women and arrests of these forms of crime.
Our identification strategy relies on exploiting the exogenous variation in various forms of the
introduction of the policy across cities, states and districts through differences-in-differences
models. First, we identify the effects of the placement of WPS across major metropolitan
cities in India and find that the opening of station increased reported crimes committed
against women in comparison to cities without a WPS. This increase is due to changes in

reports of domestic violence and female kidnappings.

Next, to supplement our city-level evidence, we exploit the variation in the implementa-

3 Anecdotal evidence that women prefer to discuss crimes committed against them of a sensitive nature
with other women are plenty (new, 2013, 2016; Telegraph, 2013). Qualitative evidence from the U.S. also
reveals that officers stereotypes, education and race are major factors determining victim’s blame in rape
offenses and the handling of cases (Pattavina et al., 2007; Burt, 1980).



tion of the policy across states and years and find similar results as those of the effects at
the city-level. Finally, we look at the effects on arrest rates and find that in states where the
policy was first implemented arrest rates of female kidnappings also increased. This result
is consistent with the hypothesis that improvements in female police presence improve the

deterrence of gender-based crimes *.

The main threat to our identification strategy is the presence of time-varying unobserv-
ables that correlated with both the placement of WPS and our main outcomes of interest,
i.e. measures of violence against women. To deal with this problem in our estimates include
state-linear trends in our estimations to account for any state-wide variation in unobservable
factors (e.g., implementation of other gender-based policies). Next, we test for the presence
of pre-trends and do not find evidence of its existence at the city or state-level. This is
consistent with qualitative evidence that shows that the decision to place WPS was part of
a complex process that is not correlated with previous crime rates or other gendered policies

(Natarajan, 2016).

Second, to understand whether our results are driven by changes in reporting behaviour
or incidence of violence against women (e.g., due to a backlash through improving women’s
representation) we investigate the effects of WPS on crimes whose reporting-bias is expected
to be lower (Iyer et al., 2012; Sekhri and Storeygard, 2014). We find that after the placement
of WPS female-specific mortality measures, including dowry death rates, did not vary. As a
result, we attribute our findings to a change in women’s willingness to report crimes rather

than a change in incidence of crimes committed against women which would require an effect

4Following Becker (1968) a rise in the expected probability of punishment should decrease the supply of
crime yet, empirical evidence for this result is mixed, and there is evidence of non-linear effects (Hjalmarsson,
2008; Bindler and Hjalmarsson, 2017). The possible explanations that have been put forward for the lack of
results or even counterintuitive results involve for example the increase learning of criminal behaviour due
to exposure to other criminals (Bayer et al., 2009). When it comes to domestic violence, there is limited
research on the deterrence hypothesis, and the evidence is mixed (Amin et al., 2016; Iyengar, 2009; Aizer
and Dal B6, 2009; Sherman and Harris, 2015). In this paper we interpret the rise in arrest rates as the initial
effects through which first there is an initial rise in arrest rates that as time passes leads potential offenders
to change their decisions to commit a crime leading to fall in crime.



on measures of female mortality °. Finally, to ensure spurious results do not drive our findings
(due to, for instance, changes in policing practices) we investigate the effects of the placement
of WPS on other non-gender based crimes such as theft of riots and find that these were not
affected by the placement of WPS. To supplement our evidence at the city-level, we show
two additional pieces of evidence of the effects of WPS placement by looking at the effects
at the state and district-level. The main motivation for this is the fact that the policy was
rolled-out outside of the sample of cities we can test and for this reason, we also test if the
policy also had similar effects when we consider a wider policy variation definition. First, we
use the variation at the state and year level in the use of the policy over the period of 1988
and 2013. Consistent with our previous results we find an increase in the rates of violence
against women reports in states that implemented the policy without any concomitant effects
on other forms of crime. Second, we use the fact that in the state of Jharkhand the use of
WPS was rolled-out in its districts in 2006 while in the neighbouring state of Bihar this
policy was only in place in 2012. We use this feature and exploit the causal effect of WPS
in districts in Jharkhand in comparison to districts in Bihar © Our results are once again

consistent with our previous findings.

This paper adds to the growing literature on the economics of violence against women.
While recent evidence has focused on the role of income and unemployment in determining
violence against women (Aizer, 2010; Anderberg et al., 2016; Bobonis et al., 2013), this paper
considers the role of bureaucratic representation in affecting women’s use of policing services a
feature that is of seldom consideration in the literature. The exceptions are (Kavanaugh et al.,

2017; Perova and Reynolds, 2017; Miller and Segal, 2014; Iyer et al., 2012)7. Kavanaugh et al.

5There is abundant evidence that lethal forms of crime are difficult to go undetected by the police and
thus are less likely to be subject to measurement concerns such as changes in incentives to report.

6 Jharkhand is a new state created by carving districts from the state Bihar in 2001. The use of this natural
experiment has also been used to look at economic growth and political incumbency advantage (Asher and
Novosad, 2015; Iyer and Reddy, 2013).

"Wagner et al. (2017) and Blair et al. (2016) use experimental data to look at the differential effects of
gender and ethnicity in policing. Wagner et al. (2017) find that female officers are no different than their
male counterparts regarding malpractice. Blair et al. (2016) tests the effect of the ethnic composition of
policing teams in police effectiveness towards minorities.



(2017) use geo-coded information on the placement and timing of women’s justice centers
in Peru and find that after the opening of these centers domestic violence decreased. The
authors find that this is due to improvements in women’s female empowerment. Also, the
authors also investigate the effects on children’s educational outcomes and find large gains in
human capital accumulation. Our paper differs from that of Kavanaugh et al. (2017) is two
ways. First, WPS in India do not have a role beyond that of law and order, and for this reason,
its effects on other outcomes that go beyond reporting and police effectiveness are less likely
to exist. Next, our focus is on female empowerment through participation with the police
(as we look at measures of reporting and deterrence) a feature previously not considered yet
crucial in empowering women and deterring crime (Comino et al., 2016). Instead, Kavanaugh

et al. (2017) focus on measures of the self-reported incidence of intimate-partner violence.

Our paper is also related to Miller and Segal (2014) who investigate the effects of incorpo-
rating women in the police in the U.S. on reporting rates of domestic violence. The authors
use victimization and police-reported information to understand the effects of affirmative
action policies in between 1970 and 1990s that significantly raised the share of female officers
from 3.4 to 10%. The authors find that this increase led to a rise in reporting rates of domes-
tic violence incidents by 4.5 percentage points and a decrease in female homicides committed
by the intimate-partner. These results are consistent with a change in reporting behaviour
and an improvement in policing quality. This paper, like in ours and that of Kavanaugh
et al. (2017) and unlike that of Perova and Reynolds (2017), disentangles the reporting effect
from other unobservable changes that could have occurred (such as other improvements in
policing) and also finds that the effects of improvements in female representation in the police

are concentrated in crimes committed against women.

This paper is also related to lyer et al. (2012) who find that improvements in female
representation at the local level, increased reporting of crimes committed against women.
This effect is driven by improvements in female empowerment and exposure to women in

leadership positions. In our paper, we find that WPS improve the willingness to report a



crime but also its deterrence (through changes in arrest rates). Thus, our finding is likely

to be driven by changes in reporting behaviour but also in policing quality (as in Miller and

Segal (2014)).

This paper is related to two broad streams of literature. First, to the literature considering
the causes of crimes committed against women (Gulesci, 2017; Card and Dahl, 2011; Amaral
and Bhalotra, 2017; Tur-Prats, 2015; Iyer et al., 2012; Aizer, 2010; Borker, 2017) and in
particular we add to this stream of literature by looking into the role of deterrence policies
in effect this form of crime (Iyengar, 2009; Aizer and Dal B6, 2009; Amaral et al., 2015).
Second, we add to the literature on female representation and targeting of public spending
and decisions that are more aligned with women’s preferences (Chattopadhyay and Duflo,
2004; Glynn and Sen, 2015) and general effectiveness due to better representation (Adams and
Ferreira, 2009). It contributes by looking at the role of gender-balanced police composition in
promoting safety for other women, a feature that has received little attention in development
despite crime reporting being considered a measure of trust and institutional development

(Soares, 2004; Banerjee et al., 2012).

This paper is organized as follows. In section 2 we provide a detailed description of female
representation in the police in India and the functioning of WPS. In section 3 we describe the
data and in section 4 the different identification strategies. In section 5 we present results

and section 6 concludes.

2 Background: Incorporation of Women in the Police

In India women, have been part of law enforcement since 1939 and this incorporation was
not initiated as a result of a specific policy. In fact, over the years, women were inducted to
the police due to the need to address the increase in female offenders and the rise in crime

committed against women (Natarajan, 2016). Despite the early introduction of women in



the police, the percentage of females in the Indian police force still averages less than 5%
between 2005 and 2013 (see Table 18). Within the country, the presence of women in policing
also varies substantially: from 8.4% in Tamil Nadu and 5% in Maharashtra to 1.6% in Uttar
Pradesh and 0.4% in Assam. Nonetheless, the share of female officers has risen sharply since
1990, a trend common to that in other countries (Miller and Segal, 2014) and that also follows

a general rise in police strength (Figure 2).

Regarding the distribution of female officers across ranks of the police, the share of women
is higher among the bottom and top rank positions.® Over the period 2005-2013, the share
of women in these rankings has also increased but in a non-uniform way. For instance, the
share of Constables rose at a faster rate’. This is relevant given that it highlights the fact
that the introduction of female officers is not leading to a sorting into positions with lower
exposure to civilians. What’s more, this is consistent with the opening of WPS leading to

an increasing the need for female Constables.

Finally, the timing at which women first entered the police force varies considerably across
states. In Kerala and Maharashtra women first entered the police in 1939. Delhi and Gujarat
followed in 1948 and, the last states incorporating women officers were Uttar Pradesh and
Tamil Nadu in 1967 and 1973, respectively. However, for most states, the implementation of
WPS did not follow directly from this initial incorporation of women. For instance, Kerala
(the first state to open a WPS) did so 34 years since the initial incorporation of women in the
police. Tamil Nadu (the state with the highest numbers of WPS - about 40%), had a 19-year
gap between incorporating women and implementing WPS in 1992. This is important as
it suggests that (i) women were not incorporated in the police to serve only in WPS, and

(i) the different forms of feminization of policing seem to be unrelated across states and

8Ranking of police positions in India is as follows: Director of Intelligence Bureau, Commissions of Police
or Director General of Police, Joint Commissioner of Police, Additional Commissioner of Police, Deputy
Commissioner of Police, Superintendent of Police, Additional Superintendent, Inspectors, Sub-Inspectors
and Assistants to the Inspectors, Head Constables and Constables. Throughout the paper, we consider the
six highest ranks to be a single category, followed by a separate category of inspectors, a category of head
constables, and the remaining of constables.

9The information regarding police force by rank and gender is only available from 2005



within states. We show in Figure 4 that indeed there is no correlation between women’s

incorporation in the police and the policy roll-out.

2.1 The functioning of women police stations

The use of specialized cells to deal with crimes of a sensitive nature such as committed against
women has been recommended since the National Police Commission of 1977 (Natarajan,
2016). These WPS are stations that typically (or tentatively) employ only female officers
and, only handle cases related to violence committed against women. For this reason, officers
placed at WPS receive specialized training in dealing with victims and in processing these
types of crimes. The purpose of these stations is to create a male-free environment where
women can report and be cooperative in the investigation. To our knowledge, these stations
do not have independent authority so that filing of cases and arrests should be approved by

the Head Constable of a general station.

The first WPS opened in Kerala in 1973. Since then, this form of policing spread across
the country and in 2013 almost all states had at least one WPS (see Figure 3). The growth in
WPS between 2005 and 2013 has been large and happened in all but two states: Maharashtra
and Himachal Pradesh (Table 13). Tamil Nadu is the state with the highest density of
stations, and these are well spread out across the state (Figure 3). These stations are generally
seen as a successful initiative by State Home Departments and for this reason there is a
staggering increase in WPS across the country (Department, 2012). This paper presents the

first comprehensive evaluation of the effects of WPS on crime and deterrence measures.

2.2 WPS and the reporting and recording of cases in India

In order to better understand the effects of WPS, we provide a brief description of the process

through which an offense would typically be dealt with. Once a crime occurs a victim can



decide whether to proceed to a station and report a case or not (reporting effect). Once in
a station, the attending officer must decide whether fill-in a First Investigative Report and
proceed with a formal investigation or not (recording effect). Finally, after an investigation,
officers may or may not make an arrest (effectiveness effect). The implementation of WPS
would make available to victim’s a more female-friendly environment that is specialized in
dealing with cases of violence against women. Thus, we expect that following the roll-out of
a WPS reports of VAW crimes increase. Second, because in WPS officers are less likely to
exhibit skewed gender norms about the roles of women or tolerance of violence committed
against them, we expect that the recording and subsequent filling of FIR’s to increase. Finally,
if female officers increase the effort in investigating these types of crimes and/or the actual
form of policing makes crime investigation more simple than we would expect a rise in the

effectiveness in handling of these crimes.

In our data we only fully observe some of the stages. First, in the first phase, crime report-
ing is a latent variable that one could only measure through victimization data. Nonetheless,
since we do observe crimes with different levels of reporting incentives (e.g. domestic violence
versus female mortality) we attempt to address the first effect by looking at different forms
of crime. Next, we use information at the state-level on charge-sheet rates and arrest rates
to investigate the effects on the two remaining variables. This process follows closely Iyer

et al. (2012) where we use the author’s data and extend it to 2013.

3 Data

Women police stations. The information on the dates of opening of WPS in cities and
of the roll-out of the policy was gathered from multiple sources. The main source is the
yearly reports on Policing Organization from the Bureau of Police Research and Development
(BPRD). These reports contain the city location of stations across India and its year of roll-

out since 2005. We use this information to provide a detailed description of the path of WPS

10



implementation over the period of 2005 and 2013. We combine this information with crime
records data from the major metropolitan areas in India. This information was collected from
the National Crime Records Bureau (NCRB). It is worth noticing that, while there are many
10

more cities with WPS we are restricted to the cities contained in the NCRB publications .

This data is used in the city-level analysis.

For the state-level analysis, we gathered information about the timing of adoption of WPS
across states from the BPRD reports and (Natarajan, 2016). Since most states, implemented
WPS before 2005 we complement the remaining data by contacting each state Ministry

1

of Home Affairs and Police Headquarters separately ''. The variation in WPS policy are

presented in Table 12.

Crime. We make use the National Crime Records Bureau (NCRB) yearly data. The NCRB
provides data from police-reported crimes for cognizable crimes prescribed under the Indian
Penal Code. This is the major source of administrative data on law and order in India. The
data is based on information gathered from two processes. First, once an incident occurs
and is reported, the police are required to register a First Information Report (FIR) - see
Iyer et al. (2012) for an overview. Second, this information is aggregated by each police
station and then reported to the NCRB that then aggregates it at different levels. We use
this information from 2005 to 2013 for the city-level analysis and from 1988 to 2013 for the

state-level analysis.

The NCRB provides data for 18 categories of crime which we use to construct three
major crime categories. These are violence against women, non-gender based violence, and

property.'? The release of each crime category varies over time with rape being consistently

WInformation at the city-level from India is known for being difficult to gather (Greenstone and Hanna,
2014) and we are not aware of any other publicly available source of information on crimes we could use. To
the best of our knowledge, this is the one of the most comprehensive city-level panel data sets assimilated
and analysed for India to date.

11We also cross-checked our information with media dissemination information on the opening of WPS’s
(or Mahila Thana’s in Hindi)

12VAW includes domestic violence, rape, molestation, sexual harassment, kidnapping of women and girls.
Non-gender based violence includes murder, riots, kidnapping of males, dacoity, arson and hurt. Property

11



reported over the years, female kidnappings started being reported as a separate category
since 1988, and the remaining categories in 1995. These differences do not affect our estima-
tions since we always include year dummies, but they condition the categories we are able
to track over time since 1988. Figure 1 shows the trend in the three major crime categories
since 1995. Over the period, reports of violence against women have risen and at a faster

rate than the remaining categories.

The crime data in city-level analysis makes use of the statistics from the metropolitan
areas database. Also, to increase the sample of cities, we also combine this information with
the statistics available from the crime area-level database. Overall, our sample consists of
an unbalanced sample of 76-89 cities. The list of cities by year is provided in Table 17 is
in Appendix. The data from our state-level analysis is from the state-level statistics and is
available since 1988 i.e. the year at which we have at least two categories of crime we can

track.

In cities, over the period, the rate of crimes committed against women per 100,000 popu-
lation was of 534. This rate is considerably higher in cities with a WPS (626) when compared
to those that do not have a WPS (188). Within the category of violence against women, the
rate of domestic violence is the highest with 330 reports per 100,000 population. In spite of
its fastest growth, the rate of property and non-gender based violence is higher. On average,
there are 2187 reports of property crimes per 100,000 population and 2137 of non-gender

based violence. These rates are also higher across cities with and without a WPS (Table 18).

To explore mechanisms, we also collect crime-specific arrests and charge-sheeting rates
from the NCRB reports. This data is only available at the state-level. Moreover, we also col-
lect information on gender-specific mortality available at the state-level cause (i.e. accidental

deaths, dowry deaths, suicides or murder due to love affairs).

Demographic, political and law and order data. We gather relevant demographics

crime includes theft, robbery and burglary. A detailed description of these categories can be found in the
Indian Penal Code.

12



including total population, gender and caste composition and literacy to be used as control
variables. These data is collected from the urban agglomeration and state-level Census data
of 1991, 2001 and 2011. We interpolated the data for the remaining intervening years. We
also gather information on police strength by gender and rank from the annual reports of
the NCRB and BPRD. We also include a dummy for state election years gathered from the

Election Commission.

4 Identification Strategy

To investigate the effects of increased presence of women in the police through the imple-
mentation of WPS, we make use of a difference-in-differences identification strategy applied
to the distinct levels of aggregation of the data (as explained before these are city and state.
This is done for two main reasons. First, because while WPS are mostly implemented in
cities in many states the policy was expanded to other urban and rural areas that we cannot
identify in the sample of the crime data at the city-level. Thus, to be precise about the
effects of the policy we extend our main analysis to a state-level analysis. The second reason
is data driven. While the WPS policy started in 1973, we are only able to match crime and
city-level since 2005. To take advantage of the information we gathered on the year in which
states started implementing WPS we also show results that make use of information since

1988 up to 2013.

First, we will exploit the staggered implementation of WPS in Indian cities. Second, by
investigating the roll-out of the policy across districts and states. We describe each of the

identification issues and empirical strategy below.
City-Level Analysis
Using city-year data and the precise information on the introduction of women-only sta-

tions, we estimate the change in reported crime rates across before and after the placement of

13



WPS in comparison to cities that did not open WPS. The estimating equation is as follows:

Crimecs = ag + 01 PostW PS.g + BX et + 7o + M + et + €cst (1)

where Crime.y is the rate of reports per 100,000 population (in logarithms) in city ¢ of
state s measured in year t. The coefficient of interest is 9; which measures the differential
effect of implementing a WPS within ¢ in a year ¢ in comparison to other cities in that
same year. In our specification, we include a vector of city-level controls that include the
ratio of males to females to take into account for the demographic gender inequalities that
have been shown to have a positive effect on gender-specific crimes (Amaral and Bhalotra,
2017). We also include literacy rate to take into account for the underlying differences in
the willingness to commit crime and reporting behaviour (Erten and Keskin, 2016). Finally,
at the city-level, we also take into account for the differences in management of policing by
including a dummy as to whether the city has a Police Commissioner system. In addition
to this, we also include a rich set of fixed-effects. We include city fixed effects, 4. to control
for permanent unobserved determinants of gender-based violence across cities (Tur-Prats,
2015; Alesina et al., 2016); year fixed effects to non-parametrically adjust for national trends
in crime and, state-linear trends to adjust omitted time-varying factors in cities across the
different states. In our preferred specification, we also include a set of city-linear trends that
would absorb any remaining source of omitted variables at the city-level. Standard errors
are clustered at the city-level and regressions are weighted by population size. The term €.q

is the idiosyncratic error term.

State-Level Analysis We use the timing and state variation in the initiation of the roll-out
of WPS in states as a natural experiment to identify the effects on gender-specific crime. We
follow a difference-in-differences strategy similar to (1) but where we exploit the variation in

the policy roll-out:

14



Crimeg = ag + 63W PSPolicyy + BXs + s + At + Ot + €4 (2)

where Crimey; is the crime rate in a state-year. W P.S Policy, is a dummy variable that
takes values one if a state started rolling out WPS. Thus, the coefficient 5 captures for the
differential effect of the policy across treated and control states. The policy variation used
is presented in Table 7?7 and we have over the period of 1998-2013 a total of three fixed
control states, two fixed treatment states (i.e. those that implemented the policy before
1988) and a total of eleven states that implemented the policy at different points in time®?.
In our specifications, we always include state and year dummies as well as state-linear trends.
Also, we include a rich set of controls that include sex ratio, literacy rate, state income per
capita, police per capita, election year dummies, the share of scheduled castes and scheduled
tribes and. We also show results where we take into account the roll-out of the introduction
of political gender quotas in local governments and the introduction of the National Rural

Employment Guarantee Scheme (NREGA) (Iyer et al., 2012; Amaral et al., 2015). Standard-

errors are clustered at the state-level.

In both (1) and (2) we are able to address the plausible sources of endogeneity through
the introduction of a rich set of controls, fixed-effects and area-specific linear trends. As a
result, we take our model to accurately capture the causal effect of the implementation and
roll-out of WPS. To further inspect that our results are not biased due to omitted trends
we first provide test for the presence of pre-existing trends. Next, we inspect whether the
implementation of WPS have an effect on crimes that are not expected to change with this
policing form. The failure to reject that WPS lead to changes in non-gender specific crimes

would be suggestive of the presence of omitted factors that are common to all forms of

13The states included in the sample are Andhra Pradesh, Bihar, Gujarat, Haryana, Himachal Pradesh,
Punjab, Madhya Pradesh, Rajasthan, Uttar Pradesh, Karnataka, Kerala, Tamil Nadu, West Bengal. The
newly created states of Telangana, Jharkhand, Chhattisgarh and Uttaranchal are merged with their pre-2001
state boundary definitions. Since Jharkhand initiated the policy prior to the state of Bihar in this case we
take the year of 2006 as the year in which the policy had an effect for the state of Bihar under the pre-2001
boundaries definition.
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crime. Finally, the remaining possibility is the presence of omitted trends that are specific to
gendered crimes. To inspect for this we look at the effects on other forms of crime that are

gender-specific but are not expected to vary with a change in the incentives to report crimes.

5 Results

5.1 Determinants of Placement of Women Stations and Parallel

Trends

Since our main identification strategy relies on a difference-in-differences experiment, we start
by presenting some evidence on its exogeneity. First, we start by showing that there is no
apparent correlation between the year’s states incorporated women in the police and the use
of the WPS policy — see Figure ??. Next, we estimate the determinants of the placement of
stations in cities and, of the determinants of the roll-out of the policy in states, respectively
show in Tables 1 and 2. In both, we regress the potential determinants of a dummy variable
that takes values one if in a given city-year or state-year there is a WPS. In Table 1, in column
(1) we only include a set of socio-demographic factors, and we do not find that there is a
correlation between these factors that include sex ratio and literacy rate, and the placement
of cities. Next, we include, separately, the share of female officers in the state, whether the
city has a Police Commissioner system and, the lag of the crime rate of violence committed
against women. These results are reassuring that the placement is not correlated with factors

and instead is the results of a complex decision process.

When considering the determinants of the policy across states (in Table 2) we find con-
sistent results when considering socio-demographic correlates. However, we find that the
probability of states implementing WPS is decreasing with income per capita; increasing

among the states that are most effective in implementing the NREGA and, decreasing in the
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in states where the local gender political quotas where first implemented. Together these do
not show a clear understanding of the underlining causes of states implementing WPS. On
the one hand, richer states are less likely to use this form of policing, but at the same time,
the implementation of NREGA could have raised the need to improve the response to in-
creasing in crimes committed against women because of the programme as shown in Amaral
et al. (2015). On the other hand, it could be that there is some level of competition between
gendered policies so that in states where female representation in politics has implemented
the roll-out of WPS was neglected. To take these factors into account, we include these

controls separately in the regressions.

For our estimates in (1) and (2) to be valid the required identifying assumption is that
treated units (those implementing WPS) and control units must have parallel trends in the
main outcome of interest — total rate of crimes committed against women. Our estimates
of §; and 9, will be biased if control units do not resemble treated units. In Figures 5 and
6 we provide event-study estimates of the effects of WPS in the city and state samples,
respectively. It is apparent from these that areas implementing WPS were no different in the
pre-period as the coefficients for years before the policy are insignificant. Also, we can see
that there is a clear positive effect of the policy that is immediate and remains positive in

the years following the placement of WPS.

To the best of our knowledge — from discussions with officers- the decision to implement
a WPS is part of a complex decision process that involves locations expressing an interest in
this form of policing with interest in the same direction from high-ranking police officials and
state ministers. Thus, our results are consistent with the fact that plausible determinants of
WPS placement do not seem to predict its placement at a given time. Taken this, we now

turn to our difference-in-difference estimations results.
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5.2 Effects on crime

City-Level Analysis We present the results from estimating (1) in Table 3. In Panel A
we present results where the primary dependent variable is the total rate of reported crimes
committed against women and in Panel B total rate of non-gender based violence. Moving
from columns 1 to 6 we enrich the specification by first including a set of baseline controls
in addition to city and year fixed-effects; next, by including state-linear trends in column
3; controlling for Police Commissioner system in column 4; controlling for the state share
of female officers in column 5 and, finally in column 6, our preferred specification where we

include city-linear trends.

Across specifications, we find a positive statistically significant effect on total crimes com-
mitted against women with coefficient ranging from 0.5 in the specification without controls
to 0.2 in the most parsimonious estimation. Regarding effect sizes, in treated cities, the
increase in the rates of violence committed against women was of 21.4%. In column 5, it is
reassuring to see that the inclusion of the total share of female officers does not affect the
direction and magnitude of the results. The result suggests that the effect of WPS is in the

form of policing rather than the share of female officers.

Looking at the effects of opening a WPS on non-gender based violent crimes (Panel
B) the effects are not statistically significantly different from zero and importantly, these
coefficients are nearer to 0 as we improve the specification (column 3-5). These results
suggest that opening WPS led to an increase in gender-specific crimes and was not due to
other unobservable changes that could affect all forms of crime. Also, since these effects are
concentrated on gender-specific crimes, this placebo results confirm our hypothesis that WPS
led to a change in women’s willingness to report and not necessarily the existence of male
backlash that could have also led to a rise in general crimes. We also test for the effect of
WPS in additional crime types (of violence and property crime types) Table 15 in Appendix.

Across all 8 different crime rates, we do not find that opening of a WPS change these crimes.
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This is consistent with previous results in Table 3 and also reassures that WPS did not
change other crime types that should not be affected by an increase in incentives for women
to report crimes committed against them. This ensures that our results are not driven by
a spurious correlation or omitted factors that could affect all crime types equally within the

same city-year.

Next, we look at the effects by crime type by disaggregating the rate of total violence
against women into its singular component categories to understand which type of crime was
more affected. We present these results in Table 5. The variables of interest are the rates
of female kidnappings, domestic violence, dowry deaths, molestation, sexual harassment and
rape. We find that the effects of WPS are due to increases in the rates of female kidnappings
and domestic violence with increases of the magnitude of 22.2% and 21.7%, respectively. This
finding seems to suggest that reporting incentives are likely to matter more among crimes

with a medium range of severity and not all forms of crime against women.

Finally, we repeat the test of pre-trend presented in Figures 5 in Table 5. For our main
variable of interest, total rate of violence committed against women, we do find evidence of

pre-trends in the year preceeding the policy or two years before.

State-Level Analysis We present the results for the state-level analysis — specification (2)
in Table 6. In Panel A the main dependent variable in the total rate of violence committed
against women; in Panel B the rate of female kidnappings and Panel C Rape rate'*. Moving
from column 1 to 2 we include the set of socio-economic controls in addition to state and year
fixed-effects. In column 3 we also include police force per capita and a dummy for election
years in the states. In column 4, we add state-linear trends. In column 5, we control for the
local gender political quotas reform following Iyer et al. (2012). In column 6 we control for
the differential effect of the NREGA reform and column 7 we also control for the share of

female officers in the police in each state-year.

14Due to differences in the way crime data was released over time in India we can only track these 2 single
categories over the period of 1988-2013
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We find that states that started implementing WPS, the total rate of crimes committed
against women increased by 22.5%. This increase in partially due to a rise in the rate of
female kidnappings which increased by 10.85%. As per before, we do not find a statistically
meaningful change in the rate of rapes. As suggested before the reform could have had a
larger impact in crimes with lower cost of reporting in comparison to others whose emotional

and physical costs is potentially higher as is the case of rapes.

As per before, we reiterate this analysis on crimes which are not likely to change as a
result of WPS. We present these in Table 19 in Appendix. We consider as dependent variables
the rate of male kidnappings, dacoity, robbery, burglary, thefts and total male deaths. We
do not find evidence that in states implementing WPS non-gender specific crimes changes.

This placebo test ensures the validity of our estimations.

As a robustness exercise, in columns 8-10 we repeat the main regressions by excluding the
state of Tamil Nadu. This state is unlike any other state in the sense that it implemented the
WPS policy in an unprecedented form 3. This state has 41% of all WPS in the country and
these are evenly distributed within the state. To understand whether our results are driven
by the intensity of the treatment in Tamil Nadu we estimate (2) without it. Our results are
not sensitive to the exclusion of this state which shows the importance of the effectiveness of

WPS beyond the intensity of the placement.

Finally, we also present a test of the effect of the reform in the years preceding the roll-out
of the policy — see Table 7. As suggested in Figures 6 we do not find evidence of differential
pre-trends in year before the initiation of the policy, 2 years or 3 years. In Appendix we also
present the estimation of (2) with all coefficients. Results are consistent with those find by

others - see Table 77.

Additional Evidence: The cases of Jharkhand-Bihar To make use of the full extent
of the crime data and to further supplement the validity of our results we exploit the effects

of the roll-out of WPS using an additional natural experiment. In 2001, three states were

20



created from districts of three largest states. The state of Jharkhand was one of these newly
created states that was split from districts of the state of Bihar. This experiment is of
interest to this paper as Jharkhand, unlike its former state of Bihar, opened WPS in each
of its districts in the year 2006. Thus, we make use of the fact that districts in Jharkhand
are likely to be similar in terms of unobservable factors since these were previously under
the same state and exploit this feature by comparing the change in crime rates in districts
of Jharkhand in comparison to districts in the state of Bihar. The identifying assumption
is that districts in Jharkhand would have had the same trend in crime as its counterpart
districts in the state of Bihar had it not been for the placement of WPS in the newly created

state.

We make use of the district-level data from the NCRB from the years 2001-2011. This
implies that in our sample there are 5 pre-treatment years and 6 post-treatment periods and
22 districts in Jharkhand in comparison to 37 in Bihar. In our analysis, we also include
similar control variable as those in (2). These are collected from district-level Census for the
years 2001 and 2011. In Table 22 we present summary statistics. In Figures 7?7 we present
the means in the total rate of crimes committed against women in the pre and post period.
The rightest panel shows the difference in means. As it is clear there is a rise in these rates
in districts in Jharkhand. In Table 10 we present differences-in-difference estimation results

of the following equation:

Crimegg = o + 0sJharkhandgs X Post; + oy Postg + BXa + Ya+ Mt + Ost + €ase (3)

where Crimegs; is the crime rate in a district, state, year. ds is the difference-in-difference
coefficient capturing the differential effect of the WPS across treated (districts in Jharkhand)
and control states (districts in Bihar) before-after the placement of WPS. Jharkjandgys is a

dummy variable that takes values 1 if a district is in Jharkhand and 0O if in Bihar. Post;
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captures for the post-2006 general effect on crime. The vector Xy is a vector of controls that
include sex ratios, literacy rates and share of scheduled castes and tribes. We also include a
set of state linear trends to account for differences specific to each state over time. We also

include district fixed-effects, year dummies and state-specific linear trend.

Table 10 presents the results for rate of total crimes committed against women and the
individual categories of rape, female kidnappings, domestic violence, sexual harassment, mo-
lestation and dowry deaths. Panel A considers only the sample of neighbouring districts, i.e.
those that would be most similar regarding time-varying unobservables. Panel B considers
the full sample of districts in each state. We find that the placement of WPS led to an in-
crease in reports of total crimes committed against women, female kidnappings and domestic
violence. The coefficients in Panel A are marginally insignificant but we consider this is due
to the small sample size (N=198) as the coefficients in Panel A is similar in magnitude but
statistically significant. We find a positive and statistically significant effect on the rate of
total violence against women, female kidnappings and domestic violence. The failure to in-
clude state linear trends (columns 2) affects our estimates in the sense that its omission leads
to an underestimate of the effects of WPS. Regarding effect sizes, the placement of WPS led
to an increase in the rate of total crimes committed against women by 30% - a magnitude
consistent with our findings in the city sample. Moreover, WPS led to an increase in the rate

of reports of female kidnappings by 41% and of domestic violence by 87%.
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6 Channels of Transmission

6.1 Reporting or Incidence Change?: Effects on gender-specific

mortality, unnatural deaths and suicides

In Table ?? we look at the effects on female mortality outcomes i.e. murders due to love
affairs, suicides and female accidental deaths due to natural and unnatural events. Across
these different categories we find that WPS did not change female mortality and this is
consistent with WPS having had an effect on crimes that are more likely to change with
reporting incentives. One exception is the rate of unnatural deaths due to unnatural causes.
This variable captures for female mortality due to causes that are considered to mask female
homicides. We find that WPS led to an increase in this form of female mortality by 27%.
Given the previous findings we attribute this result to a change in detection of this form
of female mortality and not necessarily a change in incidence of crimes committed by the

partner.

6.2 Effects on deterrence measures

In Table 9 we consider the effects of WPS on police effectiveness. We hypothesize that WPS
rise the overall quality of police in handling gender-based crimes as the creation of WPS
facilitated a more female-friendly space for victims to cooperate with the police and also,
the availability of police staff specifically trained to handle these types of offenses. We find
that after the implementation of WPS in states '* arrest rates due to female kidnappings
increased by 15%. This is consistent with our finding from Table 6 that after a rise in reports
of female kidnappings, policing treatment of these type of offense also increased. This result is
important given the fact that improving women’s access to justice is not a sufficient condition

to deter crimes committed against women. Deterrence of this type of offense, much like other

5Information on arrests and chargesheets is only available at the state-level.
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crimes, is required for total incidence to decrease.

As a robustness exercise, we exclude the state of Tamil Nadu. This state is unlike any
other state in the sense that it implemented the WPS policy in an unprecedented form 3.
This state controls 41% of all WPS in the country and these are evenly distributed within
the state. In order to understand whether our results are driven by the intensity of the
treatment in Tamil Nadu we estimate (2) without this state. Our results are not sensitive to
the exclusion of this state which shows the importance of the effectiveness of WPS beyond

the intensity of the placement.

These results are also consistent with evidence from the U.S. showing that increases in
the presence of female officers led to increases in the rate of reporting of cases of domestic
violence which led to a subsequent decline in incidence Miller and Segal (2014). In addition,
these finding are also in line with those of Amin et al. (2016) who show, using cross-country
data that, improvements in protective domestic violence legislation would have saved about

33 million women between 1990 and 2012.

7 Conclusion

Violence against women and girls (VAWG) poses a major obstacle to achieving inclusive
prosperity and ending poverty. This type of violence is arguably hindering social and eco-
nomic development and its repercussions for long-term development are large. Across the
globe, estimates show that nearly 1 billion women will experience intimate partner violence
or non-partner sexual violence in their lifetime. Moreover, homicides committed by partners
remain one of the highest causes of female mortality Garcia-Moreno et al. (2006); Amin et al.

(2016) .

This paper investigates how improvements in female representation in policing impacts

upon the rates of crimes committed against women and its subsequent arrests. Our findings

24



show that the implementation of women police stations in India led to significant increases
in the rate of crimes reported to the police in the order of magnitude of 22% rise. This in

turn led to a rise in arrests of crimes whose reports increased.

The policy we investigate is one of low intensity and in a context of women-only police
stations with limited resources. Yet, in spite of this we find results that improvements in
access to justice can rise women’s willingnes to approach law and order services. This feature
is core in economic development models but there was limited evidence for this when it comes
to addressing violence against women Soares (2004). This paper addresses this issue for a

sample cities and states in India.

Our paper makes a contribution to the literature on crime and violence against women by
showing how improvements in women’s access to justice and quality of police service provision
can impact upon deterrence of crimes committed against women-one of the most under-
reported forms of crime. Across the globe women are under-represented in law enforcement,
this shows that the inclusion of women in this traditionally male occupation can improve

women’s access to justice and help deter future crime.
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Figure 1: Trend in Reports by Crime Type

Growth in Crime Reports by Category Growth in Crime Reports by Category
City Sample: 2005-2013 State Sample: 1995-2013
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Notes: Trend in reports violence against women (VAW); non-gender based violence (Non-VAW) and property
crimes. The left-panel uses the sample of cities and the right-panel the sample of states. The y-axis presents
the change in the crime rate from the base year of 2005 and 1995, respectively.

Figure 2: Police Strength and Female Strength by Rank

Female Officers by Rank
State-wise averages per year
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Notes: The left figure presents the trend in the ratio of actual female police strength to total by state-year
(left) and total police strength per 100,000 population (right axis). The right-figure presents the share of
women in top ranks of police (these are Director of Intelligence Bureau, Commissions of Police or Director
General of Police, Joint Commissioner of Police, Additional Commissioner of Police, Deputy Commissioner of
Police, Superintendent of Police and Additional Superintendent); as inspectors (there is Inspector, Assistant

or Sub-Inspector) and as Head Constable and Constables. Data of policing by gender and rank is only
available from 2005.
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Figure 3: Distribution of cities with a woman police station in 2005 and in 2013
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Notes: Each dot denotes a city with at least one woman police station. Using data from the Bureau of Police
Research and Development, Ministry of Home Affairs, Government of India.
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Table 1: Determinants of Placement and Roll-out of WPS in Cities and States

(1) (2) 3) (4)
City Placement of WPS

Sex Ratio -0.088 0.387 0.064 0.577
(0.087)  (0.634) (0.715)  (0.679)

Literacy -0.150 -0.149 -0.177  -0.136
(0.185)  (0.178)  (0.179)  (0.175)

Share of Female Officers (%) -0.005 -0.008**  0.003
(0.004)  (0.003)  (0.003)

Police Commissioner City 0.229 0.218
(0.145)  (0.151)

Lagged VAW 0.017
(0.012)

Constant 0.845%#*% 0.445 0.688 0.119

(0.200)  (0.595)  (0.663)  (0.606)

N 689 667 667 588
Adj.R-sq. 0.073 0.077 0.134 0.080
City FE, Year FE Yes Yes Yes Yes

Notes: This dependent variable is a dummy that takes values 1 if in a given city-year a woman station was
opened. City level regressions also include a set of city and year dummies. Standard-errors are clustered at
the city-level. Significant coefficients are denoted with * ** or *** if significant at the 1%, 5% or 10% level.
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Table 2: Determinants of Placement and Roll-out of WPS in Cities and States

(1) (2) (3) (4) (5) (6) (7)
State WPS Policy Roll-Out
GDP p.c. -0.190*  -0.191* -0.184* -0.191* -0.217** -0.239**  -0.230**
(0.100) (0.101) (0.101) (0.097)  (0.099) (0.095) (0.096)
Sex Ratio 0.005 0.001 0.001 -0.001 0.008 0.018 0.016
(0.048) (0.046) (0.044) (0.045)  (0.044) (0.044) (0.041)
Urban Population 0.007 0.007 0.003 0.009 0.009 0.009 0.007
(0.009) (0.010) (0.010) (0.010) (0.011) (0.010) (0.011)
SC 0.078 0.068 0.070 0.071 0.053 0.047 0.052
(0.054) (0.060) (0.054) (0.060)  (0.055) (0.056) (0.052)
ST -0.002  -0.002  -0.005  -0.002 -0.003 -0.003 -0.006
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.003)
Literacy Rate 0.007 0.005 0.006 0.005 0.008 0.006 0.008
(0.015) (0.016) (0.017) (0.016)  (0.016) (0.015) (0.015)
Police p.c. 0.093 0.042 0.090 0.054 0.061 0.020
(0.169) (0.130) (0.181)  (0.177) (0.171) (0.137)
Election year -0.047  -0.059  -0.052 -0.057 -0.034 -0.044
(0.039) (0.040) (0.040)  (0.039) (0.040) (0.042)
Lagged of VAW 0.092 0.053
(0.100) (0.085)
Share of Female Officers (%) -0.014  -0.019 -0.007 -0.008
(0.019)  (0.019) (0.013) (0.013)
Post Gender Quota -0.218%F  -0.212%F  -0.202**
(0.092) (0.093) (0.088)
NREGA*Star States 0.623***  0.605%**
(0.060) (0.058)
N 416 416 400 416 416 416 400
Adj.R-sq. 0.361 0.362 0.338 0.364 0.390 0.440 0.419
State FE Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes

Notes: This dependent variable is a dummy that takes values 1 if in a given state-year. Standard-errors are
clustered at the state-level. Significant coefficients are denoted with *,** or *** if significant at the 1%, 5%

or 10% level.
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Figure 5: Event Study of the Effects of WPS in Cities

Effect of WPS on Rate of \iclence against Women
Cifies Sample: 2005-2013

1]

2 o 2 a 4

Notes: Coeflicients on the time to-since the opening of a police station in cities using as dependent variable the
total rate of crimes committed against women. Estimates include city and year fixed-effects and controls for
city ratio of females to males and literacy rate a dummy if in a given city-year there is a police commissioner
system in place and city-linear trends. The omitted category is year -1 (one year before the policy). Standard
errors are clustered at the city-level. All regressions are weighted by population size.

Figure 6: Event Study of the Effects of WPS in States

Effect on Rate of Violence against Women

State Sample: 1995-2013

Beta (95% Cl)
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Notes: Coefficients on the time to-since the roll-out of WPS policy in states using as dependent variable
the total rate of crimes committed against women. Estimates include state and year fixed-effects , controls
for state income per capita, the share of schedules caste and tribe population, literacy rate, sex ratio and
dummies for the effects of the gender quotas in local level politics and the implementation of the National
Rural Employment Scheme. The omitted category is-11i.e. 1 year prior to the policy roll-out. Standard-errors
are clustered at the state-level.
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Table 6: Effects of Roll-out of WPS Policy in States

(1) 2) 3) (4) ) (6) (7) () 9) (10)

Panel A: Total VAW

Post WPS 0.144 0.217** 0.210** 0.124* 0.195** 0.203** 0.201** 0.216** 0.187** (.192**

(0.107) (0.097) (0.077) (0.069) (0.074) (0.074) (0.072) (0.085) (0.080) (0.078)

Share -0.005 -0.012

(0.011) (0.012)

Adj. R-sq. 0911  0.925 0928 0.955 0.958 0.958 0.958 0.931 0.959  0.959
Mean of Dep. Var 2.038 2.073

Effect Size 15.49 24.23 23.37 13.20 21.53 22.51 22.26 24.11 20.56 21.17

Panel B: Total Female Kidnapping Rate

Post WPS 0.154** 0.135%* 0.133** 0.071 0.103* 0.097* 0.096* 0.133** 0.095* 0.087
(0.063) (0.060) (0.052) (0.048) (0.051) (0.051) (0.051) (0.058) (0.054) (0.053)
Share -0.002 -0.002
(0.005) (0.006)
Adj. R-sq. 0.743 0.786 0.791 0.877 0.883 0.884 0.883 0.796 0.883  0.883
Mean of Dep. Var 2 0.908 20.916
Effect Size 16.65  14.45  14.22 10.85 10.19 10.08 14.22 9.97 9.09

Panel C: Total Rape Rate

Post WPS -0.071  -0.062 -0.062 -0.053* -0.040 -0.037 -0.040 -0.056 -0.029 -0.029
(0.055) (0.053) (0.050) (0.029) (0.028) (0.029) (0.028) (0.050) (0.027) (0.024)
Share -0.005 -0.013**
(0.008) (0.005)
Adj. R-sq. 0.673 0.719 0.720 0.840 0.842 0.842 0.842 0.730  0.840 0.842
Mean of Dep. Var 20.878 20.905
N 416 416 416 416 416 416 416 390 390 390
# of States 16 16 16 16 16 16 16 15 15 15
State FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls No Yes Yes Yes Yes Yes Yes Yes Yes Yes
Additional Controls No No Yes Yes Yes Yes Yes Yes Yes Yes
State Linear Trends No No No Yes Yes Yes Yes Yes Yes Yes
73rd Amendment No No No No Yes Yes Yes No Yes Yes
NREGA*Star States No No No No No Yes Yes No Yes Yes
Share of Female Officers  No No No No No No Yes No No Yes
Tamil Nadu Included Yes Yes Yes Yes Yes Yes Yes No No No

Notes: The dependent variables are the log of crime per 100,000 population. Controls include sex ratio,
literacy rate, urban population, share of SC, share of ST, state GDP per capita, police per capita and a
dummy for state election years. The Post 73rd Amendment is a dummy that takes values 1 if in a given
state-year there are gender quotas for local leadership positions in villages. Share of female officers is theratio
of actual female strenght to total police. NREGA*Star States is a dummy that takes values 1 if it is post
2006 and the state is considered to be a good implementor of the NREGA programme. Significant coefficients
are denoted with *,** or *** if significant at the 1%, 5% or 10% level.
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Table 7: Effect of Women only stations in Cities- Pre-Trends Test

0 @) ) @)

Total  Female Kidnappings Male Kidnappings Rape

Post WPS Policy 0.313** 0.139* 0.046 -0.006

(0.121) (0.077) (0.075) (0.051)

PostW PSPolicy; 1 0.185 0.047 0.063 0.041

(0.125) (0.078) (0.048) (0.061)

PostW PSPolicy;_» 0.183 0.073 0.158%* 0.068

(0.118) (0.064) (0.070) (0.064)

PostW PSPolicy; 3 0.145 0.042 0.066 0.060

(0.097) (0.056) (0.051) (0.053)
N 416 416 416 416
# of States 16 16 16 16

Adj.R-sq. 0.959 0.883 0.619 0.843
State FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Additional Controls Yes Yes Yes Yes
State Linear Trends Yes Yes Yes Yes
73rd Amendment Yes Yes Yes Yes
NREGA*Star States Yes Yes Yes Yes
Share Yes Yes Yes Yes

Notes: The dependent variable is the log of total crime rates per capita in the city. The main independent
variable is a dummy that takes values 1 if a city-year has a woman station. Controls include city ratio of
females to males and literacy rate. It also includes state level share of women in total police (from columns
3; share of women in the 6 top police rank (from columns 4) and the lag of total non violence against women
crime in the city. All regressions include city and year FE. Standard errors are clustered at the state-level.
Significant coefficients are denoted with *,** or *** if significant at the 1%, 5% or 10% level.
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Table 12: Women in the Police and Women-only Stations by State

State Year Women Entered the Police Year WPS Implemented Share of Women
Tamil Nadu 1973 1992 5.871
Maharashtra 1939 0 4.244
Himachal Pradesh 1966 2014 3.150
Karnataka 1960 1994 3.020
Kerala 1939 1973 3.015
Orissa 1961 1994 2.982
Rajasthan 1955 1989 2.326
Gujarat 1948 1991 2.168
Madhya Pradesh 1961 1987 2.111
Haryana 1966 2015 2.016
Punjab 1949 2010 1.981
Uttar Pradesh 1967 1993 1.620
Andhra Pradesh 1959 2002 1.520
West Bengal 1949 2012 1.469
Bihar 1952 2006 1.227
Assam 1967 1993 0.491

Notes: This tables presents by state the year in which women were first employed in the law and order;
the year in which WPS were implemented and the average sharee of women in the police over the period
1988-2013. Note the geographic boundaries of the states are with respect to pre 2001 boundaries. Table
sorted by average share of female officers in states (column 3).
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Table 13: Distribution of women-only police stations by year-state

2005 2006 2007 2008 2009 2010 2011 2012 2013

Andhra Pradesh 25 25 25 25 25 29 31 32 32
Assam 1 1 1 1 1 1 1 1 1
Bihar 0 0 0 0 0 0 0 40 40
Chhattisgarh 3 3 3 3 3 4 4 4 4
Gujarat 7 7 7 7 8 19 31 31 32
Haryana 1 1 1 1 1 2 2 2 2
Himachal Pradesh 0 0 0 0 0 0 0 0 0
Jammu and Kashmir 3 3 3 3 3 2 2 2 2
Jharkhand 0 22 22 22 22 22 22 22 22
Karnataka 10 10 10 10 10 10 10 10 10
Kerala 3 3 3 3 3 3 3 4 4
Madhya Pradesh 9 9 9 9 9 9 9 9 9
Maharashtra 0 0 0 0 0 0 0 0 0
Orissa 6 6 6 6 6 6 6 6 6
Punjab 0 0 0 0 0 5 5 6 7
Rajasthan 12 11 11 14 14 24 24 29 29
Tamil Nadu 194 196 196 196 196 196 196 196 196
Uttar Pradesh 11 12 12 12 12 42 68 71 71
Uttaranchal 2 2 2 2 2 2 2 2 2
West Bengal 0 0 0 0 0 0 0 10 10
Total 291 315 317 320 321 376 416 477 479

Notes: Table presents the total number of women police stations functionning by state. Data gathered from

yearly publications of the Bureau of Police Research and Development, Ministry of Home Affairs, Government
of India.
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Table 15: Effect of Women only stations in Cities- Additional Non-VAW Outcomes

(1) 2) B @& G 6 O @ 6 @ 6 ©

Male Kidnappings Hurt

Post WPS 0.154  0.156 0.123 0.125 0.192** 0.098 0.827%*0.809** 0.033 0.032 0.080 0.515
(0.199)  (0.155) (0.123) (0.124) (0.074) (0.144) (0.374) (0.335) (0.161) (0.162) (0.188) (0.353)

Adjusted R-squared 0.776 0.784 0.836 0.838 0.850 0.371 0.894 0.894 0.903 0.903 0.908 0.337

Robbery Burglary

Post WPS -0.486%% -0.475%*% -0.204 -0.204 -0.197 0.006 0.153* 0.169 0.254 0.255 0.238 0.105
(0.191)  (0.174) (0.173) (0.173) (0.171) (0.182) (0.090) (0.105) (0.181) (0.183) (0.198) (0.129)

Adjusted R-squared 0.763 0.763 0.852 0.852 0.854 0.507 0.946 0.948 0.950 0.951 0.951 0.468

Thefts CBT

Post WPS 0.566™* 0.582%** (0.137 0.138 0.154 0.195 0.265% 0.276** -0.149 -0.147 -0.142 0.002
(0.123)  (0.132) (0.134) (0.136) (0.130) (0.164) (0.152) (0.130) (0.178) (0.180) (0.179) (0.085)

Ad. R-sq. 0.917 0.920 0.943 0.944 0.944 0.583 0.847 0.849 0.872 0.876 0.877 0.259
City FE Yes Yes Yes  Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes  Yes Yes Yes Yes Yes Yes Yes Yes  Yes
Baseline Controls No Yes Yes  Yes Yes Yes No Yes Yes  Yes  Yes  Yes
State Linear Trends No No Yes  Yes Yes No No No Yes Yes Yes No
Police Commissioner ~ No No No Yes Yes Yes No No No Yes Yes Yes
Share No No No No Yes Yes No No No No Yes  Yes
City Linear Trends No No No No No Yes No No No No No Yes

Notes: The dependent variable is the log of total crime rates per capita in the city. The main
independent variable is a dummy that takes values 1 if a city-year has a woman station.
Controls include city ratio of females to males and literacy rate. It also includes state level
share of women in total police (from columns 3; share of women in the 6 top police rank
(from columns 4) and the lag of total non violence against women crime in the city. All
regressions include city and year FE. Standard errors are clustered at the city-level.
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Table 19: Effect of WPS Policy in States- Non-Violence Against Women Coeflicients

0@ _©® @G 6 _06_ 0O 6 __© (1)
Panel A: Male Kidnappings Rate
Post WPS Policy -0.018 -0.024 -0.022 -0.016 -0.014 -0.017 -0.020 -0.017 -0.001 -0.007
(0.068) (0.063) (0.060) (0.052) (0.054) (0.054) (0.054) (0.061) (0.054) (0.054)
Mean of Dep. Var 0.397 0.409
Adjusted R-squared 0.380 0.412 0.425 0.602 0.601 0.601 0.602 0.423 0.605 0.607
Panel A: Dacoity Rate
Post WPS Policy -0.137* -0.100 -0.102 -0.024 -0.014 -0.018 -0.018 -0.108 -0.015 -0.020
(0.069) (0.069) (0.064) (0.028) (0.025) (0.026) (0.027) (0.069) (0.025) (0.027)
Mean of Dep. Var 0.392 0.408
Adjusted R-squared 0.360 0.503 0.529 0.837 0.838 0.839 0.839 0.537 0.841 0.841
Panel A: Robbery Rate
Post WPS Policy -0.082 -0.040 -0.041 -0.039 -0.025 -0.025 -0.026 -0.031 -0.011 -0.010
(0.091) (0.096) (0.091) (0.038) (0.032) (0.032) (0.032) (0.095) (0.029) (0.028)
Mean of Dep. Var 0.922 0.938
Adjusted R-squared 0.110 0.375 0.379 0.698 0.699 0.698 0.698 0.322 0.692 0.691
Panel A: Burglary Rate
Post WPS Policy -0.011  0.042 0.041 0.063 0.075 0.073 0.068 0.049 0.083 0.077
(0.064) (0.048) (0.045) (0.049) (0.049) (0.051) (0.049) (0.046) (0.053) (0.050)
Mean of Dep. Var 2.278 2.287
Adjusted R-squared 0.396 0.574 0.573 0.696 0.697 0.696 0.698 0.584 0.707 0.711
Panel A:Thefts Rate
Post WPS Policy 0.091 0.077 0.076 0.084 0.096 0.095 0.086 0.068 0.089 0.079
(0.055) (0.058) (0.057) (0.071) (0.071) (0.074) (0.072) (0.060) (0.080) (0.078)
Mean of Dep. Var 3.074 3.063
Adjusted R-squared 0.375 0.393 0.391 0.570 0.571 0.570 0.576 0.451 0.583 0.592
N 416 416 416 416 416 416 416 390 390 390
Total Male Death Rates
Post WPS Policy -0.060 -0.023 -0.021 0.023 0.032 0.027 0.021 -0.014 0.037 0.027
(0.047) (0.038) (0.038) (0.029) (0.027) (0.026) (0.023) (0.040) (0.028) (0.024)
Mean of Dep. Var 0.570 0.556
Adjusted R-squared 0.689 0.820 0.822 0.917 0917 0.918 0.922 0.809 0.910 0.917
N 411 411 411 411 411 411 411 386 386 386
# of States 16 16 16 16 16 16 16 15 15 15
State FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls No Yes Yes Yes Yes Yes Yes Yes Yes Yes
Additional Controls No No Yes No No No No Yes Yes Yes
State Linear Trends No No No Yes No No No No Yes Yes
73rd Amendment No No No No Yes Yes Yes No No Yes
NREGA*Star States  No No No No No Yes Yes No No Yes
Share No No No No No No No No No Yes

The dependent variables are the log of crime per 100,000 population. Controls include sex

ratio, literacy rate, urban population, share of SC, share of ST, state GDP per capita, police
per capita and a dummy for state election years. The Post 73rd Amendment is a dummy that

takes values 1 if in a given state-year there are gender quotas for local leadership positions

in villages. Share of female officers is that ragi&) of actual female strenght to total police.
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Figure 7: Coefficient Estimates by Iterative Removal of States

Stability of Estimates by Iterative Removal of State

Coefficient Estimates (85 CI)

@® Baseline AP M ASS5 ABH xGJ HR OHP <¢ KRN OKR
MP MH ¢ OR w®wPJ RJ =TN e UP e WB

Notes: Coeflicient estimates of the effects of the roll-out of the WPS in states. The baseline estimate
corresponds to the estimate in Column 7 of Table 6. Each regression estimates the effect of the roll-out
of WPS and controls for state and year dummies, sex ratio, literacy rate, share of SC and ST population,
income per capita, share of female officers, a dummy for the post 73" Amendment and a dummy for the
post NREGA roll-out in Star States. The labels indicate that the estimate contains all 16 states except the
state labelled; e.g. estimate AP contains uses the sample of all 15 states except Andhra Pradesh. The labels
refer to AP Andra Pradesh; ASS Assam; BH Bihar; GJ Gujarat; HR Haryana; HP Himachal Pradesh; KRN
Karnataka; KR Kerala; MP Madhya Pradesh; MH Maharashtra; OR, Orissa; PJ Punjab; RJ Rajasthan; TN
Tamil Nadu; UP Uttar Pradesh and WB West Bengal.
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Figure 8: Violence against women across Jharkhand and Bihar Before-After WPS

Rate of Violence against Women Rate of Violence against Women Rate of Violence against Women
Pre-Treatment Post-Treatment Change between 2001-2005 and 2006-2011

Jharkhand

Jharkhand

(3362]

(73,109
(87137 (1933]

(5573

6887 (0.96,187)
(3955

(5568] (0.06,096]

[1239]

2755 1:3..08]

Notes: District means in the rate of total violence committed against women per 1000 population in the
years between 2001-2005 (left panel) and in the years between 2005-2011 (central figure). The right panel
plots the difference.
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