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Abstract

Ethnic riots tend to occur in the same places over time. We study whether this serial
correlation exists because ethnic riots tend to be self-perpetuating or because both past
and future riots are caused by the same underlying factors that persist through time.
To answer this question, we leverage the fact that the timing of major Hindu festivals
in India is exogenously determined by the lunar calendar and that when a major Hindu
festival happens to fall on a Friday—the principal day Muslims attend mosque—the
likelihood of a Hindu-Muslim riot increases significantly. Using this instrument, we find
that the well-documented serial correlation in Hindu-Muslim riots disappears entirely
(T= 1950-2006). This suggests that the observed recurrence of riots is not driven by
the riots themselves, but by underlying conditions that remain unaddressed. Once
these confounding factors are accounted for, we find no “additional” effect of past riots

on future riots.
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Introduction

Ethnic riots are a frequent and devastating occurrence in many developing countries. While
many ethnic riots go unreported or undercounted, a reasonable estimate is that between
300,000 and 2.5 million people have died in ethnic riots since World War II. The Partition
riots in India (1947) alone are estimated to have claimed between 200,000 and 2 million
lives. In Rwanda, anti-Tutsi riots between 1959 and 1964 resulted in over 20,000 deaths. In
Indonesia, a wave of ethnic riots between 1998 and 2002 caused an estimated 8,500 to 15,000
deaths, while in Nigeria, ethnic riots have claimed between 10,000 and 20,000 lives since
independence. More recently, ethnic riots in Myanmar (2017) and Ethiopia (2021-2022) led
to at least 16,700 deaths.

Although there is little consensus about the causes of ethnic riots, one of the most robust
findings in the existing literature is that the risk of ethnic riots is substantially higher in
communities that have experienced ethnic riots in the past (Horowitz, 2001; Varshney, 2001,
2002; Wilkinson,, 2009).

We ask whether this serial correlation in ethnic riots reflect a causal effect—meaning that
ethnic riots in themselves make future riots more likely—or whether the serial correlation is
entirely driven by other factors, which are not alleviated through rioting, and which therefore
also tend to cause future riots.

Knowing whether ethnic riots are self-perpetuating is important because if ethnic riots
themselves increases the likelihood of future riots, the implications would be profound. It
would suggest, for example, that addressing the original triggers of ethnic riots will not in
itself be sufficient to prevent further violence. Instead, communities may become trapped in
a “riot trap”—a self-perpetuating cycle of violence similar to the “conflict trap” observed in
civil wars (Collier et al., 2003} |Collier, 2008]).

Studying whether ethnic riots are self-perpetuating is challenging given that the same
underlying conditions that ignited riots initially may persist and therefore also cause sub-

sequent riots, creating a classic confounding problem (Collier and Sambanis, 2002; Hazlett],



El Given our imperfect knowledge of what all the relevant confounding factors are, and
how to measure them sufficiently precisely, and given the fact that randomly assigning ethnic
violence ourselves is both unethical and impossible, causal identification has to effectively
come from a credible quasi-experiment, which accounts for confounding by design.

We are, to the best of our knowledge, the first to bring such quasi-experimental evidence
to bear on the fundamental question whether ethnic riots tend to be self-perpetuating.

To do so, we focus on the important case of Hindu-Muslim riots in IndiaEl Hindu-Muslim

riots in India have left more than 40,000 citizens dead or injured since 1947. Hindu-Muslim

riots not only comprise an important case in the ethnic violence literature (Nellis, Weaver and|

| 'The existing literature highlights a large number of relatively persistent regular causes|

of ethnic riots. The most important of which are: poverty (Collier and Hoefller, 1998, 2002) |

icompetition for jobs between migrants and native populations (Bhavnani and Lacina, [2015)),|

negative economic shocks (Bohlken and Sergenti, 2010; [Fearon and Laitin, 2003; Miguel,|

Satyanath and Sergenti, [2004)), geospatial segregation that undermines interethnic trust and|

facilitates intraethnic mobilization (Eubank et al., 2019; Kasara, 2017)), the absence of insti-|

ttutions for the peaceful expression of grievances (De Mesquita et al., 2008), socio-economic|

inequalities between ethnic groups (Mitra and Ray), [2014), the presence of reinforcing—as|

opposed to cross-cutting—cleavages (Paler et al., 2020), discriminatory government poli-|

ccies (Abbs, 2021)), and the strategic interests of political actors in provoking ethnic violence|

Brass, {1996, 2011; Wilkinson), [2004)).
“There are several definitions of riots. We define an ethnic riot as: “[...| an intense,

[sudden, though not necessary wholly unplanned, lethal attack by civilian members of one|

lethnic group on civilian members of another ethnic group, the victims chosen because of their|

igroup membership.” (Horowitz, 2001, p. 1) We see ethnic riots as one type of ethnic violence.|

|Other types ot ethnic violence are: violent protest demonstrations, pogroms, feuds, lynchings,|

igenocides, terrorist attacks, gang assaults, and ethnic warfare. See [Horowitz (2001) for what|

|distinguishes these different forms of ethnic violence. |




Rosenzweig, 2016|), but the reoccurrence of Hindu-Muslim riots in India has also regularly
been explained by a self-perpetuating logic (e.g., Bohlken and Sergenti (2010), Varshney
(2002), and [Horowitz| (2001))).

Crucially, we can credibly identify the potentially self-perpetuating effect of Hindu-
Muslim riots in India by employing [Iyer and Shrivastava/s (2018) innovative instrumental
variable design, which exploits that the incidental co-occurrence of an important Hindu festi-
val falling on a Friday—the holy day for Muslims—introduces plausibly exogenous variation
in Hindu-Muslim riots. The probability of Hindu-Muslim riots in India rises sharply when a
major Hindu festival falls on a Friday. On such days large numbers of Hindus and Muslims
tend to congregate in public spaces for the celebration of religious ceremonies. This leads to
increased contestation of public space and alleviates some of the collective action problems
inherent in mobilizing large crowds. This in turn increases the probability of the occurrence
of a Hindu-Muslim riot by 39 percentage points. Importantly, the dates of major Hindu festi-
vals are exogenously determined by the Hindu lunar calendar, which is based on the position
of the sun, moon and earth relative to each other. Following |lyer and Shrivastaval (2018]) we
exploit this plausibly exogenous process to obtain a causal estimate of the self-perpetuating
effect of ethnic violence by regressing future Hindu-Muslim riots on past Hindu-Muslim riots,
while instrumenting the latter with whether in that same year an important Hindu festival
occurred on a Friday, or not.

Our design relies on the identifying assumption that Hindu festivals occurring on a Friday
(as opposed to any other day of the week) do not affect future Hindu-Muslim riots through
channels other than Hindu-Muslim riots in the current year. Like with any instrumental
variable design it is not possible to verify this exclusion restriction empirically. However,
we find this assumption plausible. We find that years with and without a Hindu festival
on Friday do not differ substantively or statistically significantly on a range of other factors
which may affect riots but should not be correlated with Friday festivals. Also, to the best of

our knowledge, there is no existing evidence that suggests that Friday festivals may directly



affect future riots other than through current riots.

Initially, we find that Hindu-Muslim riots are strongly serially correlated across 339 Indian
districts over the 1950 to 2006 period. When we however use the Hindu festival instrument
the effect of past riots is null, or, if anything, slightly negative. We establish that this
finding is robust to different lag specifications, is not driven by riot under-reporting or
weak instrumental variable bias, and is robust to alternative operationalizations of Hindu-
Muslim riots. We interpret this result as that Hindu-Muslim riots in India do not in itself
cause further violence. Rather, violence is caused by other factors which are not alleviated
through rioting and therefore also tend to cause future riots. Once these confounding factors
are controlled for there is no “additional” effect of ethnic riots itself.

These results have a number of important implications. Most significantly, our results
imply that communities that have experienced ethnic riots in the past are not destined to a
higher likelihood of riots in the future due to their violent past. This is a hopeful message.
The past is after all the past, and if it were to be true that ethnic riots are self-perpetuating,
this would imply that little could be done to bring down the risk of violence once ethnic
violence has found its way into society (i.e., besides trying to change the collective memory
of the past, or hoping that violence control measures and time would slowly dissipate the
forces that lead to self-perpetuation). The results also imply, however, that in many cases
the underlying causes of ethnic riots are insufficiently addressed after ethnic violence has
broken out, so that the same factors are allowed to cause additional violence in the future
(hence leading to the serial correlation that we observe in the data).

Throughout the paper we acknowledge that our results are based on one large, but
nonetheless, specific country and one specific type of ethnic violence. Although there is some
evidence that different types of violence have similar effects (Bateson, 2012), and that the
causes and institutional machinery underlying riots are often quite similar across countries
(Wilkinson, [2009), future empirical research is necessary to establish how our findings travel

to other countries, other times, and other types of ethnic violence.



Studies that use ethnic riots as the independent variable are rare, and our paper joins
a small but flourishing body of scholarship that exploit quasi-experiments to examine the
consequences of ethnic violence (Aidt and Leon) 2016} Beber, Roessler and Scacco|, 2014}
Hager, Krakowski and Schaub),2019)). While exposure to ethnic violence can deepen divisions
and encourage revenge seeking, our findings resonate with research which suggests that these
type of responses may not always predominate. Exposure to political violence can instead
also lead to community leadership (Blattman) 2009), moderation and a willingness to appease
and make concessions to the outgroup (Gould and Klor, 2010; Hazlett] 2019; [Hartman and
Morse, [2018; |Lyall, [2009), and previous occurrences of riots may lead to investments in better
riot-control measures which in turn may help suppress future riots (Nellis and Siddiqui, 2018]).
It is plausible that Hindu-Muslim riots in India trigger some of these mechanisms which are
then sufficient to offset their self-perpetuating tendencies.

The paper is structured as follows. In the following section, we develop a conceptual
framework that shows how—based on theory and existing empirical evidence—one can rea-
sonably arrive at contrasting predictions about whether ethnic riots are self-perpetuating,
or not. In the third section, we discuss our data and identification strategy. We then report

the results. In the last section, we conclude with suggestions for future research.

Theory and Literature Review

In this section, we start by outlining the reasons why ethnic riots may or may not be self-
perpetuating.

Although the existing literature has developed a rich and rigorous conceptual framework
for understanding the self-perpetuating nature of civil wars—often referred to as the “conflict
trap” literature (e.g., |Collier et al.| (2003)); |Collier| (2008))—we lack similarly well-developed
theoretical frameworks for ethnic riots.

The distinction between civil wars and ethnic riots is important in this context because the



“conflict trap” literature typically explains the recurrence of violence through mechanisms
such as the buildup of organizational capacity, institutional erosion, and the intensification
of conditions favorable to insurgency (Collier et al., [2003} |Collier, 2008|). These mechanisms,
however, are largely inapplicable to ethnic riots. Furthermore, the conflict trap framework
often assumes the presence of a formal agreement or ceasefire that temporarily halts vio-
lence—conditions that are rarely relevant in the case of riots, where violence tends to erupt
spontaneously and without a clear endpointﬂ

Based on theoretical reasoning and a review of the existing literature, we conclude that

it is a priori unclear whether ethnic riots are, on average, self-perpetuating.

Ethnic Riots and Self-Perpetuating Dynamics

We identify three key causal mechanisms that may render ethnic riots self-perpetuating:
(1) shifts in the strategic incentives of political entrepreneurs to sustain violence, (2) the
formation of durable social networks that facilitate mobilization, and (3) the psychological
imprint of fear and grievance.

First, an initial riot may shift the calculations of political actors in ways that could
encourage recurrence. Ethnic violence can be politically useful: it polarizes society along
group lines (Allie, [2024)), allowing ethno-nationalist entrepreneurs to mobilize support by
stoking ethnic cleavages. In India, for instance, electoral incentives have repeatedly led
politicians to foment or tolerate Hindu—Muslim riots as a strategy to consolidate their ethnic
vote bases (Brass, 1996, 2011)). When within-group economic inequality is low or inter-group
inequality is diminishing—conditions under which ethnicity loses salience—leaders may have
a heightened incentive to instigate riots to refocus public identity on ethnic loyalties (Bulutgil
and Prasad, [2023). In such scenarios, violence may serve as a tool to reinforce the salience

of ethnicity and improve an ethnonationalist party’s electoral prospects.

3See |Bulutgil and Prasad|(2023]) on how the mechanisms underlying communal riots differ

from those associated with mass violence, such as civil wars, genocide, and ethnic cleansing.



More generally, the decision of the state to allow or prevent riots may often hinge on
political interests: when leaders benefit from polarization, they may permit riots to occur
rather than stopping them. As Wilkinson| (2004) showed in his study of ethnic violence in
India, officials often stand down the police when ruling elites calculate that riots will aid
their political fortunes, whereas they clamp down on violence when their incentives favor
peace. Once one riot has paid dividends, the temptation is to reuse the tactic.

Over time, a pattern of orchestration may emerge: parties, militias, and strongmen learn
that communal violence “has functional utility and benefits for a wide range of groups and
organizations in society,” and they develop ready templates for instigating unrest. In his
seminal study of northern India, Brass (1996) observes that riots there are essentially a
planned, orchestrated and institutionalized phenomenon—not spontaneous outbursts, but
repeatedly manufactured by networks of politicians, extremists, and criminals who form
an “institutionalized riot system” in locales with endemic violence. In short, once political
entrepreneurs realize that riots can serve their aims, they may invest in the capacity to spark
violence again. The result is that each riot increases the supply of would-be instigators and
erodes any normative or institutional barriers to future clashes.

Indeed in the context of India, lyer and Shrivastava) (2018) have convincingly showed
that the occurrence of a Hindu-Muslim riot increases the vote share of the Hindu nationalist
Bharatiya Janata Party (BJP). The BJP thus arguably has an interest in inciting riots. It
is an interesting fact in this context that Nellis, Weaver and Rosenzweig) (2016)) finds that if
power shifts to the Indian National Congress party—which he argues has a strong electoral
incentive to halt Hindu-Muslim riots—that Hindu-Muslim riots tend to become significantly
less likely.

Second, ethnic rioting may forge enduring social networks and organizational structures
that may facilitate its own recurrence (Aidt, Leon-Ablan and Satchelll 2022). Riots are not
only political events but also deeply social ones: they bring together mobs, vigilantes, and

militia groups in collective violence. These interactions may solidify into durable networks.



Participants in a riot—Ilocal strongmen, gang leaders, youth activists, and their followers—
may establish relationships and a reputation for violence that outlast any one episode. Once
an ethnic clash has occurred, a community is often left with organized cadres (e.g. armed
youth wings or neighborhood defense leagues) that can be quickly re-mobilized in the next
crisis.

At the same time, riots reshape the broader social fabric in ways that can make future
unrest more likely. Communal bloodshed may drive groups apart: frightened minorities
often retreat into homogeneous enclaves, while mixed localities may undergo de facto ethnic
segregation after riots as families move to “safer” areas. The loss of day-to-day interethnic
contact means the civic networks that once bridged communities are severed, removing a key
brake on violence. Indeed, |Varshney| (2002) found that Indian towns with strong interethnic
civic associations were largely able to avert riots, as their networks of trust dampened rumors
and brokered peace, whereas towns lacking such ties suffered recurrent clashes. When a riot
tears those networks apart, future sparks may find little resistance. Ethnic violence may
not only reduce trust and prosocial behavior across ethnic groups, but even within ethnic
groups, potentially more generally affecting societies’ capacity to peacefully resolve societal
tensions and distributional issues (Hager, Krakowski and Schaubl 2019).

Third, ethnic rioting may imprint deep psychological scars—fear, hatred, and grievance—
that can fuel a self-perpetuating logic of vengeance. Riots leave behind more than physical
destruction; they also create collective memories of trauma that can harden ethnic identi-
ties and biases. In the immediate wake of violence, communities on both sides experience
pervasive insecurity and anger. People who have witnessed or survived an ethnic riot may
come to view their rivals as implacable enemies and live in fear of future attacks. Horrific
anecdotes, whether true or exaggerated, become part of the group narrative—each atrocity
recounted is a spur to hatred.

As Horowitz (1985, 2001) documented across dozens of cases, riots commonly begin

with rumors of aggression by the other group, feeding a climate of fear and righteous fury



that makes violent “retaliation” seem acceptable. After one riot, those same rumors and
memories remain circulating in the community, priming people to expect the worst from their
neighbors (Bhavnani, Findley and Kuklinski, 2009). The result is a palpable tension: each
community believes it must be ready to strike if provoked. Empirical studies confirm that
exposure to ethnic violence can entrench hostile attitudes. In northern Sudan, for example,
northerners who lived through a deadly riot became markedly more antagonistic toward
the southern minority—they showed increased support for separation and less willingness to
coexist peacefully (Beber, Roessler and Scacco, 2014). Similarly, survey research in Kenya
found that after the 2007 electoral violence, trust between communities plummeted (Dercon
and Gutiérrez-Romero| 2012)).

Fear for personal safety can also translate into political preferences that make the self-
perpetuation of riots more likely: threatened populations often rally behind hardline leaders
and policies. Experimental evidence from India indicates that when people feel endangered
by prior violence, they develop stronger prejudice against out-groups and greater support
for extremist measures, along with heightened internal cohesion born of a siege mentality
(Schutte, Ruhe and and), 2023). In this way, the emotional aftermath of a riot empowers the
most militant voices on each side—precisely those actors likely to provoke fresh violence.

A riot inflicts enduring wounds and resentments: families remember their dead, communi-
ties recall the indignities suffered, and these grievances can fester into a desire for retribution.
Each outbreak of violence may thus sow the seeds of the next, as today’s embittered victims
may become tomorrow’s perpetrators seeking to “settle the score.”

Furthermore, recurrent riots may lead to the normalization of violence in society (Horowitz,
2001). Psychological research—particularly among children and young adults—finds that re-
peated exposure to violence may make people less sensitive to violence, may make people
more aggressive themselves, and may increase the likelihood that violence is seen as a le-
gitimate mechanism to solve distributional issues with “outgroups” (Tarabah et al., 2016}

Niwa et all 2016). Nisbett| (2018) argues that ethnic violence can lead to a “culture of



honor”, where communities unable to rely on outside protection must develop reputations

of toughness and must seek vengeance as a means of deterring future attacks.

Challenges to the Self-Perpetuation Hypothesis

While there are internally coherent reasons to believe that ethnic riots may be self-perpetuating,
there are also compelling theoretical and empirical reasons to expect that this may not always
be the case.

We identify three key causal mechanisms that may counteract the self-reinforcing logic
of riot recurrence: (1) emotional responses that reduce support for future violence, (2) the
emergence of community leadership and social capital that promotes peacebuilding, and (3)
institutional responses that enhance the state’s riot-prevention capacity.

First, individual emotional and attitudinal responses to ethnic violence may, under certain
conditions, reduce the likelihood of future riots. Contrary to the assumption that exposure
to ethnic violence necessarily radicalizes attitudes or hardens intergroup hostility, a growing
body of research suggests the opposite effect. For example, quasi-experimental evidence
from Sierra Leone by Hazlett| (2019) finds that individuals more directly exposed to violence
are often less supportive of future violence or retaliation. Similarly, studies such as |Gould
and Klor (2010)), Lyall (2009), and Hartman and Morse (2018) show that the experience
of violence may make individuals more empathetic toward out-groups or more supportive
of concessions to prevent renewed violence. These emotional responses—such as fear, grief,
and a desire to avoid further harm—may shift preferences toward conflict mitigation and
compromise.

While such emotional reactions may not directly address the structural conditions that
make some regions more prone to riots—such as poverty, political exclusion, or intergroup
inequality—they may help explain why ethnic riots do not always produce a reinforcing cycle
of violence. In other words, even in the presence of structural risk factors, riots themselves

may not exert an additional causal effect on future outbreaks of violence.
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Second, ethnic riots may stimulate new forms of civic engagement and political mobi-
lization that work against their recurrence. As Blattman| (2009) shows, individuals exposed
to violence may experience personal growth and become more politically active—often in
ways that channel grievances through peaceful, institutionalized avenues. This includes not
just victims of violence but also former perpetrators who come to reject further conflict. In
some communities, the trauma and moral exhaustion of communal violence lead to a kind
of “riot fatigue,” where the horror of previous events generates local revulsion and a strong
collective desire to avoid future unrest.

Over time, this response can foster interethnic reconciliation, especially when supported
by deliberate peacebuilding efforts. Initiatives such as intergroup dialogue, economic interde-
pendence, shared civic institutions, and peace committees can help rebuild trust and create
social firewalls against future violence (Jhay [2013; |Varshney], [2001). These new ties are not
just symbolic; they can serve as practical deterrents to mobilization by increasing the cost
of renewed riots and by creating cross-cutting allegiances that reduce polarization.

In addition, the same political incentives that sometimes encourage ethnic violence can,
under different conditions, lead to its suppression. When political leaders no longer ben-
efit from ethnic polarization—whether due to changing electoral coalitions, international
scrutiny, or reputational risks—the strategic supply of riot-inciting rhetoric and mobiliza-
tion may decline.

Third, ethnic riots may induce governments to adopt stronger riot-prevention measures,
even in places historically prone to communal violence. As |Nellis, Weaver and Rosenzweig
(2016) and Nellis and Siddiqui (2018)) show, incumbents who are electorally incentivized
to maintain interethnic peace often invest in policing, early warning systems, and legal
deterrents that often successfully reduce the incidence of riots, even in riot-prone areas.
In other cases, even governments without direct electoral incentives may be compelled to
act—due to pressure from higher levels of government (especially when controlled by different

parties), legal institutions such as courts, or political opposition groups that seek to capitalize
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on the ruling party’s failure to maintain order.

Conclusion of Theory and Literature Review

We have shown that both theoretical reasoning and existing empirical findings yield indeter-
minate predictions about whether ethnic riots, in and of themselves, increase the likelihood
of future riots—beyond the influence of the underlying conditions that triggered the initial
ethnic riot in the first place.

Simply observing a positive correlation in the timing or frequency of riots over time can
also not resolve this question. While such a correlation may reflect a genuine causal rela-
tionship, it may equally result from the persistence of structural factors—such as economic
inequality, political polarization, or institutional weakness—that independently cause both
past and current riots.

The objective of this paper is to address this endogeneity problem by leveraging a quasi-
experimental research design in the context of Hindu-Muslim riots in India from 1950 to
2006. We do not claim that evidence from a single country and a single time period can
conclusively prove or disprove the broader hypothesis that ethnic riots are self-perpetuating.
Nonetheless, this case is especially instructive. Not only is it one of the most extensively
studied cases of ethnic rioting—with many accounts suggesting a reinforcing logic of violence
(Bohlken and Sergenti, 2010; [Varshney|, |2002; Horowitz, |2001))—but it also offers a unique
empirical opportunity to causally test the self-perpetuating riot hypothesis, using the novel

identification strategy designed by [Iyer and Shrivastava, (2018]).
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Empirical Strategy

Data

To test the effect of ethnic riots over time we use Varshney and Wilkinson[s (2006) data on the
location and date of Hindu-Muslim riots across India from 1950 until 1995E| We complement
this data with data from [lyer and Shrivastava (2018]), who have extended Varshney and
Wilkinson's (2006)) data until 2006, using the exact same coding scheme. 2006 is, to the
best of our knowledge, the latest year for which there is reliable publicly available data on
Hindu-Muslim riots in India.

We chose to aggregate the data up to the district-level for our main analysis, but provide
robustness checks with alternative aggregation levels (e.g., state-level). We choose to focus
on districts, rather than towns/cities, to reduce the probability of spatial spillover effects
that would violate the stable unit treatment value assumption that we require for causal
identification (see below).

In terms of the time dimension, we choose to analyze the data on the year level because
this is the level of temporal granularity that the existing ethic riot literature has used to
analyze the potentially self-perpetuating nature of ethnic violence (e.g., Hegre and Sambanis
(2006) and Bohlken and Sergenti| (2010)). In appendix A we analyze the results on the six
month level and find the results unchanged[]

To measure ethnic violence in the Indian context we use as our baseline measure a di-
chotomous variable that takes the value 1 if a particular district-year has experienced a

Hindu-Muslim riot, and 0 otherwise. We focus on this dichotomous variable as the distribu-

4Varshney and Wilkinson| (2006) have collected this data using the Mumbai edition of

the Times of India.
*Disaggregating further runs into issues related to data sparsity and single riots spanning

multiple time periods, causing spurious correlation. We discuss these issues in further detail

in Appendix A.
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tion of Hindu-Muslim riots on the district level is almost completely dichotomous in nature
(98.1% of district-years have experienced either 0 or 1 riots)ﬂ In the robustness checks
we use two alternative operationalizations of Hindu-Muslim riots: (1) the total number of
Hindu-Muslim riots in a particular district-year; and (2) a dummy that takes the value 1 if
a riot has occurred within a 100 km radius from a district’ largest city, and 0 otherwise (to

account for spatial spillovers).

Instrument

To identify the causal effect of ethnic riots over time we follow the innovative identifica-
tions strategy of [Iyer and Shrivastaval (2018]) by regressing future Hindu-Muslim riots on
past Hindu-Muslim riots, while instrumenting the latter with whether in that same year an
important Hindu festival occurred on a Friday, or not.

This identification strategy relies on five key assumptions. First, Friday festivals are
correlated with Hindu-Muslim riots (relevance assumption). Second, Hindu festivals do not
fall on Friday because of other factors that affect Hindu-Muslim riots, and Hindu festivals
do not fall on Friday because of past Hindu-Muslim riots (exogeneity assumption). Third,
Friday festivals do not affect future Hindu-Muslim riots through any other channel than
present Hindu-Muslim riots (excludability assumption). Fourth, Friday festivals do not lead
to a decrease in the probability of Hindu-Muslim riots in any district within our sample
(monotonicity assumption). Last, Friday festivals in one area do not affect the probability
of Hindu-Muslim riots in any other area within the sample (stable unit treatment value
assumption).

We now discuss why we believe that these five identifying assumptions are likely to hold
in our specific case.

Relevance: The incidental concurrence of a Hindu festival falling on a Friday is strongly

6This fact further substantiates our decision to focus on the year-level in our baseline

specifications.
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correlated with Hindu-Muslim riots in India. This is likely because on such days large
crowds of Hindus and Muslims tend to congregate in public spaces for the celebration of
religious ceremonies. These religious ceremonies are often highly public and vocal events
which can easily spark tensions between the two communities, ultimately leading to an
increased risk of ethnic Violenceﬂ We are hardly the first to point out the relationship
between Hindu festivals falling on Friday and Hindu-Muslim riots in India. This correlation
was first hinted at in qualitative work by Horowitz| (2001)) and |Jaffrelot| (1999)), among others,
and established quantitatively over the 1981 to 2001 period by [Iyer and Shrivastaval (2018)E|
We provide another test of this first-stage relationship by regressing Hindu-Muslim riots on
Friday festivals over the 1950 to 2006 period. Following the common standard of Staiger
and Stock| (1997) we regard the instrument as sufficiently strong if the Kleibergen and Paap
(2006) F statistic of this regression exceeds 10.

Exogeneity: The date of Hindu festivals is determined by the Hindu lunisolar calendar,
which is based on the interaction between monthly moon cycles and yearly solar cycles. While
different subnational regions within India tend to use slightly different types of lunisolar
calendars all major Hindu festivals occur on the same day throughout the country, and the

specific day is always set by the position of the sun and moon as observed from earth. Given

TThe Times of Indial (2018)) provides an illustrative example of how the incidental co-
occurence of a Hindu festival on Friday can lead to a Hindu-Muslim riot: “According to
police officials, a Holi procession was to begin on Friday around 2pm from Chaudharana
Devta temple to Nagina city. When preparations for the procession were being made around
1pm, two youths threw colour on two members of another community on their way to
prayers. After the violence escalated, police had to launch lathi charge and fire tear gas

shells to disperse the mob.”
8See Allie| (2024) for closely related work showing how incompatible ritual holidays where

one religion’s rituals are at odds with another (e.g., sacrificing cows or engaging in processions

with idolatry) increases the probability of a Hindu-Muslim riot in India.
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that moon and sun cycles cannot be affected by Hindu-Muslim riots and cannot be co-
determined together with Hindu-Muslim riots by third factors, the instrument is exogenous.

Excludability: We foresee two potential ways how Hindu festivals on Friday could affect
future Hindu-Muslim riots through channels other than inciting riots in the current period.
First, it could be the case that Friday festivals affect future Hindu-Muslim riots not through
riots in the current year, but through riots in the following year(s). We account for this
possibility by running robustness checks were we incrementally increase the lag length up
until 20 years. Second, it could be the case that some riots go underreported and that
the instrument affects future riots through these underreported riots. To account for this
possibility we primarily focus on the reduced form effect (i.e., the effect of a Hindu festival
on a Friday in the previous year on Hindu-Muslim riots in the current year), which would
be unaffected by this potential exclusion restriction violation. Focusing on the reduced form
does not sacrifice the possibility of interpreting the size of substantive effects in this case, as
we are inclined to show that the self-perpetuating effect of Hindu-Muslim riots in India is
essentially nullﬂ

Monotonicity: We are not aware of any empirical evidence, or plausible theoretical

mechanisms, through which the probability of a Hindu-Muslim riot could in some cases

9Note that we do not deny that it could be possible that political parties, or other actors
in Indian society, are aware of the positive effect Hindu festivals on Friday have on the
probability of ethnic violence, and that these actors use this strategically to incite riots.
Importantly, however, such a scenario would not invalidate our identification strategy as
also in that case the Hindu-Muslim riots that we use to estimate the effect on would be the
result of the exogenously determined co-occurrence of Hindu festivals on Friday (working
through lowering the cost of strategically inciting a riot) and would not plausibly lead to
future riots through any other channel. Such a scenario would have consequences for external
validity, however, if strategically incited riots have different effects on future riots than other

type of riots.
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systematically decrease as a result of a major Hindu festival falling on a Friday.

Stable unit treatment value: It could be the case that Friday festivals lead to tensions
between Hindu and Muslim communities close to district borders and then cause Hindu-
Muslim riots to occur in adjacent districts. Such a scenario would violate the stable unit
treatment value assumption. We regard this as relatively unlikely as Hindu-Muslim riots in
India tend to be highly localized events (Varshney, 2002). To nonetheless account for this
possibility we run robustness checks on the state level (which are very large units, comparable
with countries in other areas of the world) and analyze effects in a radius of 100 km from a

district’” largest city. As shown below, this leaves our results unchanged.

Estimation

Our baseline specification is a simple time series model with district and time fixed effects.

More in particular we estimate the following model with two-stage least squares (2SLS):

Yie = Bo + ﬂlYA;t—l +0; + ¢ + €5t (1)
Yiiei = a1 +ooFyq1 + 0; + ¢ + vit (2)

where Y is a dummy that takes the value 1 if a Hindu-Muslim riot occurred in district ¢ and
year t, and 0 otherwise, § are a full set of district fixed effects, ¢ are a full set of 5-year time
fixed effects, and F' is a dummy that takes the value 1 if at least one major Hindu festival
in district ¢ and year ¢ fell on a Friday, and 0 otherwise.

Table [1] shows the Hindu festivals that lyer and Shrivastaval (2018) use to construct the
Friday Hindu festivals instrument. As can be seen, major Hindu festivals only vary across
states and over time. We nonetheless choose to focus on the district level in our baseline
specification as this allows for the inclusion of unit fixed effects on a much lower level of
aggregation—the average population of an Indian state is approximately 65 million, while

the average population of an Indian district is approximately 1 millionm This does mean,

'Note that we require unit fixed effects for identification to control for any potentially
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however, that our effective sample size is smaller than the absolute number of district X year
observations suggestsﬂ We take this into account by using the Driscoll and Kraay| (1998)
covariance matrix estimator, which adjusts the standard errors and first-stage F statistics
for the cross-sectional autocorrelation that using a state-level instrument introduces[7] As a
robustness check we run our analysis on the state-level and find substantively similar results.

Given that two major Hindu Festivals are shared by all states (i.e., Dushehra and Di-
wali), our instrument varies relatively little across states at the same point in timeEl This
prevents us from including year fixed effects without running into a weak instrument prob-
lem. Although there appears to be no reason to believe that the dates of Hindu festivals
(which are fully determined by the Hindu lunar calendar) are somehow correlated with the
timing of nationwide riot shocks, we do acknowledge that this is a limitation of our empirical
approach. To reduce the possibility that our results are driven by common shocks we include

5 year time fixed effects. In appendix B we take an alternative approach by adding time

confounding factors that determine both why particular Hindu festivals are important in
particular Indian states and why Hindu-Muslim riots occur more in some states than in
others. Given that the state-level differences in the importance of different Hindu festivals
has been determined long before our period of observation these factors are time-invariant

within our sample, and thus can be fully accounted for by unit fixed effects.
"Decomposing the variance of our instrument in a cross-sectional and temporal dimension

suggests that 12.4 percent of the variance comes from the cross-sectional dimension (i.e.,
because not all states following the same festivals and therefore some districts experience a
Friday festival in a particular year and others not) and 87.6 percent comes from the over-
time dimension (i.e., because the same festival tends to fall on different days of the week in

different years).
12The [Driscoll and Kraay| (1998) estimator also adjusts for serial autocorrelation and

heteroscedasticity.
BNote that the Driscoll and Kraay (1998)) estimator also adjusts for the cross-sectional

autocorrelation that occurs due to states sharing some of the same festivals.
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Table 1: Major Hindu festivals per state.

State Festivals

Andhra Pradesh Ramnavami Durga ashtami Navami Dushehra Diwali
Assam Janmashtami Durga ashtami Navami Dushehra Diwali
Bihar Holi Ramnavami Navami Dushehra Diwali
Gujarat Holi Ramnavami Navami Dushehra Diwali
Haryana Shivratri Holi Janmashtami Dushehra Diwali
Jammu and Kashmir Shivratri Ramnavami Janmashtami Dushehra Diwali
Karnataka Shivratri Ganesh Chaturthi Navami Dushehra Diwali
Kerala Shivratri Janmashtami Navami Dushehra Diwali
Madhya Pradesh Holi Ramnavami Janmashtami Dushehra Diwali
Maharashtra Ramnavami Ganesh Chaturthi Navami Dushehra Diwali
Odisha Holi Durga ashtami Navami Dushehra Diwali
Punjab Holi Ramnavami Janmashtami Dushehra Diwali
Rajasthan Holi Ramnavami Janmashtami Dushehra Diwali
Tamil Nadu Janmashtami Ganesh Chaturthi Navami Dushehra Diwali
Uttar Pradesh Ramnavami Janmashtami Navami Dushehra Diwali
West Bengal Holi Durga ashtami Navami Dushehra Diwali

Notes: Festivals are selected based on public holidays as declared by each state government. Data
on which day of the week individual festivals fell in the 1976 to 2001 period is collected by [Iyer and
Shrivastaval (2018). Data on which day of the week individual festivals fell in the 1950 to 1976 and 2001
to 2006 period has been collected by ourselves.

fixed effects for the most riot-prone years (nationwide), and find the results unchanged.

Balance on Observables

Assuming that our instrument is valid, we would expect that the probability of Hindu-Muslim

riots in India rises sharply in district-years with a major Hindu festival on a Friday, and that

all other potential determinants of riots are balanced across years with and without a Friday

Hindu festival. We test this expectation empirically by regressing our riot variables and a

number of covariates on our instrument, together with district and time fixed effects["]

Table [2| reports the results. In support of the validity of the instrument we find that

district-years with or without a major Hindu festival falling on a Friday do not differ signifi-

MData on the covariates used for the balance on observables test is taken from the Indian

Census. This data is linearly interpolated between Census years. Data for the covariates is

only available from 1970 onwards.
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Table 2: Balance on observables.

0 @ @) @ ®)
Riot Muslim Urban Literate % with
(0-1) pop (%) pop (%) pop (%) electricity
Friday festival ;4 0.012%* -0.031 -0.021 -0.161 -0.243
(0.004) (0.024) (0.047) (0.196) (0.451)
Constant 0.031%%* 10.841%** 17.744%%% 26.340%** 7.251%%*
(0.002) (0.020) (0.038) (0.158) (0.363)
District FE Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes
Districts 339 339 339 339 339
Observations 19323 12204 12204 12204 12204

Notes: OLS regressions. Driscoll and Kraay| (1998) standard errors robust against cross-sectional auto-
correlation, serial autocorrelation up to lag 20, and heteroskedasticity are reported in parentheses.
*p < 0.05, ** p < 0.01, *** p < 0.001

cantly in terms of our covariates (both in terms of point estimate and p-value), but do differ
substantively and statistically significantly in terms of riot prevalence. More in particular
riots are 1.2 percent more likely to occur in years with at least one important Hindu festival
occurring on a Friday. This is a 39 percentage points increase relative to the control group

probability of 3.1 percent (as depicted by the constant in table El

Results

Main Results

Table [3| reports our baseline estimates. The OLS estimate in column (1) is in line with
the hypothesis that ethnic riots are self-perpetuating and suggests that district-years that
experience at least one Hindu-Muslim riot are 7.5 percentage points more likely to experience
at least one more Hindu-Muslim riot in the next year. Given that the baseline probability of
a riot in any particular district-year is only 5 percent this is a very strong correlation indeed.

Although district and 5-year time fixed effects may well control for some important factors

1®Note that based on the same fixed effects regression as in table [2f the absolute number

of Hindu-Muslim riots roughly doubles in years with a Hindu festival on Friday.
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Table 3: Baseline results.

) @) ® @
Baseline First stage Second stage Reduced form
(OLS) (2SLS) (2SLS) (OLS)
Riot 4_1 0.075%** -0.094
(0.016) (0.201)
Friday festival ;1 0.013*** -0.001
(0.003) (0.003)
F statistic — 15.0 - -
District FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Districts 339 339 339 339
Observations 18984 18984 18984 18984

Notes: OLS and 2SLS regressions. Data is for Indian districts (1950-2006). The dependent variable in
columns (1), (3), and (4) is a dichotomous variable that takes the value 1 if a district has experienced at
least one Hindu-Muslim riot in the current year, and 0 otherwise. The dependent variable in column (2) is
a dichotomous variable that takes the value 1 if a district has experienced at least one Hindu-Muslim riot
in the previous year, and 0 otherwise. Friday festival ¢t — 1 is a dichotomous variable that takes the value
1 if at least one major Hindu festival fell on a Friday in the previous year, and 0 otherwise. The reported
F statistic is the Kleibergen-Paap F statistic for the excluded instrument. Standard errors are reported
in parentheses. Standard errors and F statistic are robust against cross-sectional autocorrelation, serial
autocorrelation, and heteroskedasticity, using the Driscoll and Kraay| (1998) estimator.

*p < 0.05, ** p < 0.01, *** p < 0.001

that cause ethnic violence in both the current and the previous year, it would be premature
to interpret these fixed effects estimates as reflecting a causal effect. This is because many
time-varying unobservables are potentially correlated with both past and current ethnic
violence, hence biasing unit fixed effects estimates through confounding. Examples of such
time-varying confounders could be: government policies, election results, economic shocks,
crime events, the radicalization of civil society leaders, among many others. Similarly, 5-year
time fixed effects only account for factors that affect all districts at the same point in time,
while we know from the existing literature that the causes of Hindu-Muslim riots in India
are often highly place- and time-specific (Varshney, |2002)).

Our current understanding of the causes of ethnic violence is arguably very far from
sufficient to know for sure what all the relevant confounding factors are, how to measure
them sufficiently precisely, and how to control for them in an unbiased fashion. For this

reason we follow |Iyer and Shrivastaval (2018) by instrumenting Hindu-Muslim riots in the
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past year with whether a major Hindu festival happened to fall on a Friday in that year. This
plausibly controls for all potentially confounding factors because the date of Hindu festivals
is exogenously determined by the lunar calendar, and because it is arguably unlikely that
Hindu festivals on Fridays (as opposed to any other day of the week) are associated with
future riots through other channels.

Column (2) reports the first stage results. The [Kleibergen and Paapl (2006]) F statistic is
15, which substantially exceeds Staiger and Stock's (1997) commonly used threshold of 10@
We interpret this result as indicating that the instrument is strong and thus that asymptotic
bias due to weak instrumentation is of little concern in our case.

In column (3) we report the second-stage 2SLS results. We find that the effect of current
riots on future riots becomes negative (and statistically insignificant) when we account for
endogeneity through instrumentation. This suggests that Hindu-Muslim riots do not tend
to be self-perpetuating.

While 25LS estimates are important to consider we in this case prefer to focus on the
reduced form estimates reported in column (4) (i.e., the effect of a Hindu festival on a Friday
in the previous year on Hindu-Muslim riots in the current year). Reduced form estimates
are in our view preferable in this case because they do not rely on the assumption that
Friday festival-induced riots are equally likely to go unreported as other riots, and because
they do not rely on a correctly specified functional form in the first stage. Similarly as the
2SLS results we find the effect of a Friday festival on riots in the next year to be null, or if
anything very slightly negative, when focusing on the reduced form.

Taken together the results from table [3| suggest that Hindu-Muslim riots in India do not

in themselves tend to cause more riots in the future. Rather, riots are caused by other factors

6Note that we report significantly weaker first-stage F statistics than lyer and Shrivastava
(2018) do. This is because we take into account that the instrument is correlated within
and across states at the same point in time, and hence that districts-years cannot be seen

as entirely independent of each other.
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which are not alleviated through riots and therefore also tend to cause future violence. Unit
and time fixed effects do not control for all these confounding factors indicating that at least
some of these unobserved factors are time-variant and/or do not affect all districts at the

same point in time.

Robustness

We examine the robustness of our baseline results across two dimensions.

First, we check whether our results are robust to: (1) using alternative measures of
Hindu-Muslim riots; (2) controlling for the time-varying covariates from table 7] (3) ex-
cluding particularly riot-prone district-years; (4) including state-specific time trends; and (5)
assessing the effect on the state (rather than district) level. To save space we focus on the
reduced form effect and report all results in one single table. As can be seen in table [ our
results are highly robust across (1)—(5).

Second, we examine the robustness of our results to taking deeper lag lengths, thereby
taking into account that the effect of our instrument may operate over a longer time horizon.
To simplify our analysis we examine the reduced form effect of Friday festivals at lag 2 to
20. As can be seen in figure [I| taking longer time lags makes no substantive difference
to our conclusion—i.e., the reduced form effect remains in all cases small and statistically
indistinguishable from zero. Taking the average of all 20 points estimates of lag 1 to 20
leads to a point estimate of -0.00128607, with 9 being slightly positive and 11 being slightly
negative. This thus again suggests that the effect of riots over time is simply indistinguishable

from zero.

"We include these covariates at ¢t — 1. All results hold when (also) including them at ¢ — 2.
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Figure 1: Robustness to different lag lengths.

-.02
1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Lag #

Note: Plot of point estimates and confidence intervals derived from 20 separate OLS regressions. District and
5-year time fixed effects are included in all regressions. The dependent variable is a dichotomous variable that
takes the value 1 if a district has experienced at least one Hindu-Muslim riot at time ¢, and 0 otherwise. The
independent variable is a dichotomous variable that takes the value 1 if at least one major Hindu festival fell
on a Friday # years before ¢, and 0 otherwise. Lines refer to a 95% confidence interval. Confidence intervals
are robust again cross-sectional autocorrelation, serial autocorrelation, and heteroskedasticity, using the
Driscoll and Kraay| (1998)) estimator.

24



Table 4: Robustness to alternative measurement and specification.

(1) (2) (3) (4) (5)
Baseline Time-varying Excluding Time State-level
estimate Controls No. of Riots > 2 Trend Panel

Panel A: Dependent variable is Riot at ¢

Friday festival ;1 -0.001 -0.006 -0.001 -0.000 -0.003

(0.005) (0.006) (0.004) (0.005) (0.005)
Panel B: Dependent variable is No. of Riots at ¢

Friday festival ;1 -0.002 -0.003 -0.000 0.004 -0.001
(0.012) (0.024) (0.005) (0.017) (0.020)
Panel C: Dependent variable is Riot within 100 km at ,

Friday festival ;1 -0.018 -0.020 -0.018 -0.019 -0.031
(0.019) (0.023) (0.018) (0.020) (0.019)

Unit FE Yes Yes Yes Yes Yes

Time FE Yes Yes Yes Yes Yes

Districts 339 339 339 339 -

Observations 18984 11865 18857 18984 896

Notes: OLS regressions of reduced form effect. Standard errors are reported in parentheses. Standard
errors are robust against cross-sectional autocorrelation, serial autocorrelation, and heteroskedasticity,
using the [Driscoll and Kraay| (1998) estimator.

*p < 0.05, ** p < 0.01, *** p < 0.001

Generalizability of the Local Average Treatment Effect

Our 25LS estimates capture the local average treatment effect of past Hindu-Muslim riots
on current Hindu-Muslim riots. This parameter is estimated exploiting variation from those
district-years which treatment status has changed due to the Friday festival instrument
(Imbens and Angrist], [1994). This opens up the possibility that our instrumental variable
estimates differ so starkly from our “naive” OLS estimates because Hindu-Muslim riots that
are due to the coincidence of a major Hindu festival falling on a Friday are simply different
from other Hindu-Muslim riots (Dunning), 2012) [/

Although this problem is a result of our design, so that we cannot rule it out per definition,
we find it unlikely that in our case the local average treatment effect differs significantly from

the (true/unbiased) average treatment effect. First, we find that riots that occur in a year

18Here we mean “different” in a way that is relevant for riots being self-perpetuating, or

not.
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with or without a Hindu festival on Friday do not differ in terms of riot deaths and duration
(Appendix C). Riots that do and do not co-occur with a major Hindu festival falling on a
Friday thus do not appear to differ in terms of their intensity. Second, [[yer and Shrivastava’s
(2018) results are based on the same design and they find a large effect of Hindu-Muslim
riots, induced by the coincidence of a major Hindu festival falling on Friday, on voting
for the Hindu nationalist BJP. The “type” of Hindu-Muslim riots our instrumental variable
estimates rely on are thus certainly not inconsequential in other important political-economic
domains. Last, we have read the notes of all Hindu-Muslim riots in Varshney and Wilkinson's
(2006)) original dataset and have found no clear difference between riots that appeared to
have been the result of public rituals/festivities, and Hindu-Muslim riots that were triggered
by other eventsEl

Having said the above we can naturally not know for sure that Hindu-Muslim riots that
are triggered by a Friday Hindu festival do not differ on relevant unobserved variables from
riots with other causes. What we ultimately can be more sure off is that at least the type
of riots that are Friday Hindu festival induced—which are an important and politically
consequential subset of Hindu-Muslim riots (lyer and Shrivastaval, 2018))—do not appear to

be self-perpetuating.

YNote that Varshney and Wilkinson| (2006)) specifically code when a riot appeared to be the
result of “public rituals/festivities.” Examples of other triggers that Varshney and Wilkinson
(2006) record are: “animal slaughter (cow),” “desecration of religious site/symbol,” and
“economic interest (land).” As expected, riots in a district-year with a Hindu festival on a
Friday are 1.3 times more likely (P-value: 0.000) to be coded by [Varshney and Wilkinson
(2006)) as being caused by public rituals/festivities. Note that the correlation with Varshney
and Wilkinson's (2006) public rituals/festivities coding is not perfect as riots sometimes

result from public rituals/festivities that don’t fall on a Friday (Allie, 2024)).
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Measurement Error

Clearly any data on Hindu-Muslim riots in virtually the whole of India over 56 years does
contain at least some measurement error. But can our results be explained away by mea-
surement error?

We believe that it is highly unlikely that measurement error is driving our results. First,
Varshney| (2002) has shown, using a number of robustness checks, that the Times Mumbai
does not tend to underreport deathly riots in parts of India further away from Mumbai. Most
importantly, Varshney| (2002)) shows that the ratio of small (one to three deaths) to major
riots (four deaths or more) is not correlated with an individual states” distance to Mumbai.
Assuming that major riots are highly likely to be picked up by any national newspaper, and
assuming that the ratio between major and small riots does not differ significantly across
states, this indicates that the Mumbai Times does not underreport riots further away from
its head office. Second, we find the results unchanged when using only district-years in the
state of Maharashtra (the state of Mumbai), when dropping all district-years in states not
directly bordering Maharashtra, and when excluding all riots with less than four reported
deaths. Third, systematic measurement error in the form of the Mumbai Times being less
informed or less interested in riots further away from Mumbai is likely to be (relatively) time
invariant and thus controlled for by district fixed effects. Last, any type of measurement
error is in any case unlikely to be systematically associated with whether Hindu festivals fall

on a Friday or not (which is fully determined by the lunar calendar).

Why Are Ethnic Riots Not Self-Perpetuating? Sugges-
tive Evidence from Treatment Heterogeneity

Our results naturally raise the question why Hindu-Muslim riots in India are on average not
self-perpetuating. Answering this question beyond a reasonable doubt is beyond the scope
of this article. Here we do, however, shortly address one potential hypothesis.

The seminal work of [Wilkinson| (2004) and Brass| (1996} [2011) suggests that where and
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when Hindu-Muslim violence breaks out in India is often the result of strategic organiza-
tion by politicians/political parties that benefit electorally from ethnic riots. Based on this
prior literature we hypothesize that Hindu-Muslim riots are more likely to become self-
perpetuating when those in power have an interest in such a development.

To test this hypothesis we study whether our instrumental variable estimates change
depending on whether the BJP are in power at ¢, on the state—levelF_Ul The logic is as
follows: policing in India is mostly organized on the state level, so that state-level politicians
have significant control over riot control measures (Nellis, Weaver and Rosenzweig), 2016))
and the BJP tends to tailor to a Hindu nationalist constituency and tends to electorally
benefit from Hindu-Muslim riots (Lyer and Shrivastaval 2018). The BJP therefore arguably
has little incentive to lessen ethnic tensions, and may in fact actively benefit from politicizing
Hindu-Muslim cleavages Y]

In figure |2l we report the reduced form results when interacting the Friday Hindu festival
instrument with a dummy that takes the value 1 if the Chief Minister of a district-year’ state
is a member of the BJP, and 0 otherwise. As can be seen, and in line with the hypothesis
laid out above, we do find a statistically and economically significant positive effect of our

instrument among district-year’ which are ruled by a BJP state Chief Minister.

20T'his analysis thus estimates whether the effect of a Hindu festival falling on Friday in
the previous year on Hindu-Muslim riots in the current year differs depending on whether
the BJP is in power in the current year, or not (but regardless of whether the BJP was in
power in the previous year). Appendix D shows that the results remain substantively the

same when requiring the BJP to be in power in both years.
21 Although this is hard to proof beyond a reasonable doubt it is regularly alleged that

members of the BJP actively instigate Hindu-Muslim riots and that BJP politicians regularly
do less that they could to stop Hindu-Muslim riots after they have started (see, for example,
the BBC documentary “India: The Modi Question,” on the role of Narenda Modi in the

2002 Gujarat riots).
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Figure 2: Treatment heterogeneity with BJP in state executive power.
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Note: Plot of how the reduced form effect varies with whether the Chief Minister of a district-year’ state is a
member of the BJP, or not. Dots refer to point estimates. Lines refer to a 95% confidence interval. Confidence
intervals are robust to cross-sectional autocorrelation, serial autocorrelation, and heteroskedasticity, using

the [Driscoll and Kraay| (1998) estimator.
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We interpret this as suggestive evidence that Hindu-Muslim riots in India can be self-
perpetuating, but only if politicians that hold state executive power have an interest in it
being so. We are however hesitant in interpreting the estimates in figure [2| as causal because
whether the BJP is in state executive power, or not, is likely to be endogenousFﬂ

Combining the results in figure [2| with the findings of Iyer and Shrivastaval (2018]) does,
however, suggest the possibility of a troubling feedback loop: Hindu-Muslim riots may make
it more likely that the BJP wins elections and holds power, and once the BJP is in power,
Hindu-Muslim riots are more likely to reoccur, possibly further improving the BJP’s electoral

fortunes.

Conclusion

We are, to the best of our knowledge, the first to use a credible quasi-experimental design to
test whether ethnic riots are self-perpetuating. Focusing on the substantively important case
of Hindu-Muslim riots in India we find no evidence that ethnic riots are self-perpetuating,
lending support to the idea that the widely documented correlation between ethnic riots over
time is spurious.

Our findings raise several important questions for future research. First, how well do
our results travel to other countries, other times, and other types of conflict? The major
strength of our paper is that it is able to recover a plausible estimate of the causal effect of
ethnic riots on future riots in a substantively important case over a relatively long period

of time. Clearly, however, the self-perpetuating riots hypothesis is much more general than

22We are unable to address this endogeneity problem with a standard close election re-
gression discontinuity design because of a lack of statistical power (note that the BJP only
came into widespread power at the end of the 1990s and that such an analysis would be
“double local” in the sense that it would estimate the local average treatment effect of the

instrument among that small subset of cases that experienced a very close election involving

the BJP).
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the specific case of Hindu-Muslim riots in India alone. Future research is therefore required
to shed light on to what extent our findings are generalizable beyond Hindu-Muslim riots in
India over the 1950 to 2006 period. Equally important, Hindu-Muslim riots in India represent
only one type of ethnic violence. It remains unclear whether the absence of self-perpetuation
we observe in the case of Hindu-Muslim riots in India also applies to other forms of ethnic
violence, such as pogroms, ethnic warfare, or genocides. Advancing quasi-experimental or
otherwise well-identified research designs in these other domains is an important area for
future research.

Second, our preliminary evidence suggests that Hindu-Muslim riots are more likely to
become self-perpetuating when the Bharatiya Janata Party (BJP) holds state executive
power. This conditional finding points to the need for further investigation into the political
and institutional factors that shape the self-reinforcing dynamics of ethnic riots. Under
what conditions, and through which mechanisms, do ethnic riots become more or less likely
to generate subsequent riots? Understanding these contingencies may help explain both
spatial and temporal variation in riot recurrence.

Finally, the observed interaction with BJP rule aligns with the broader insights of Wilkin-
son| (2004) and [Nellis, Weaver and Rosenzweig) (2016]), who argue that ethnic riots in India
are closely tied to elite political incentives. In particular, their work suggests that when
political leaders face strong electoral incentives to prevent ethnic violence riots are less likely
to (re)occur. Our findings reinforce this view and underscore the need for further research
on how political incentives can be structured to prevent the escalation of ethnic violence. If
the recurrence of ethnic riots is not inevitable, but conditional on the strategic behavior of
political actors, then designing institutions that align elite incentives with peace becomes all

the more urgent.
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A 6-month level analysis

In the main text we analyze our data on the year-to-year level. It is possible, however, that
while Hindu-Muslim riots in one year do not lead to a higher probability of Hindu-Muslim
riots in the next year, or the years thereafter (i.e., figure 1 in the main text), that the
relationship does exist on a shorter time scale.

To consider this possibility, we analyze the effect on the six-month level. While it is the-
oretically possible to examine effects at increasingly granular time scales—down to months,
weeks, days, hours, or even seconds—we focus on the six-month level for two practical rea-
sons.

First, Hindu-Muslim riots in India are a relatively rare occurrence, as 225 out of 338
districts in our data set have experienced at least one riot between 1950 and 2006, but
only 45 districts have ever experienced riots in consecutive calendar months, which includes
instances of a single riot spanning more than one calendar month (see next point). A
second, more fundamental issue is that many Hindu-Muslim riots in our data set occur over
the course of several days, weeks, or even months (the maximum length of a single discrete
riot in our dataset is 76 days, taking place over three distinct calendar months)ﬂ This
means that when collapsing the data to 1 or even 3-month level one may in fact code the
same riot in both periods and thus regress the same riot on itself (finding the autocorrelative
pattern hypothesized by the self-perpetuating riots hypothesis by definition). The six-month
level is in our view a reasonable compromise between a more disaggregated analysis and the
aforementioned concerns.

In table we report the results of running our main specifications on the six month

level. As can be seen, this leaves the null result essentially unchanged.

!'These are single riots in the sense that they take place in the same area, with a singular

trigger, over a single issue, but play out over a longer period of time.



Table Al:

Results when using 6 months lags (as opposed to annual lags).

(1)

(2)

3)

(4)

Baseline First stage Second stage Reduced form
(OLS) (2SLS) (2SLS) (OLS)
Riot 4_1 0.347%** -0.210
(0.068) (0.497)
Friday festival;_1 0.005** -0.001
(0.002) (0.003)
F statistic - 7.1 - —
District FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Districts 338 338 338 338
Observations 38194 38194 38194 38194

Notes: OLS and 2SLS regressions. Data is for Indian districts (1950-2006). The dependent variable in
columns (1), (3), and (4) is a dichotomous variable that takes the value 1 if a district has experienced at
least one Hindu-Muslim riot in the current year, and 0 otherwise. The dependent variable in column (2) is
a dichotomous variable that takes the value 1 if a district has experienced at least one Hindu-Muslim riot
in the previous year, and 0 otherwise. Friday festival t — 1 is a dichotomous variable that takes the value
1 if at least one major Hindu festival fell on a Friday in the previous year, and 0 otherwise. The reported
F statistic is the Kleibergen-Paap F statistic for the excluded instrument. Standard errors are reported
in parentheses. Standard errors and F statistic are robust against cross-sectional autocorrelation, serial

autocorrelation, and heteroskedasticity, using the |Driscoll and Kraay| (1998) estimator.
*p < 0.05, ** p < 0.01, *** p < 0.001



B Time fixed effects for exceptionally riot-prone years

In the main text we include 5-year time fixed effects in all specifications. These account
by design for all factors that affect all districts in the same 5-year period. Here we take a
different approach to the issue of common shocks by defining the time fixed effects based
on the years with the most Hindu-Muslim riots nationwide. In figure [1| we plot the total
number of Hindu-Muslim riots in each year across India from 1950 until 2006.

Figure 1: Number of riots per year (in India as a whole).
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To ensure that our results are not driven by a few years with unusual amounts of riots
we generate a dummy that takes the value 1 if more than 50 Hindu-Muslim riots occurred
in that year, and 0 otherwiseﬂ Table shows the results when using this dummy as the

time fixed effect. As can be seen we find the same null effect in this alternative specification.
2The years coded as 1 are: 1986, 1987, 1990, 1992, 2002, 2003, 2004, 2005, and 2006.




Table A2: Results with fixed effects for each year with more than 50 riots nationwide.

(1)

(2)

3)

(4)

Baseline First stage Second stage Reduced form
(OLS) (2SLS) (2SLS) (OLS)
Riot ¢—1 0.079*** 0.007
(0.015) (0.134)
Friday festival;_{ 0.015%** 0.000
(0.004) (0.002)
F statistic - 13.8 - -
District FE Yes Yes Yes Yes
Riot-prone year FE Yes Yes Yes Yes
Districts 339 339 339 339
Observations 18984 18984 18984 18984

Notes: OLS and 2SLS regressions. Data is for Indian districts (1950-2006). The dependent variable in
columns (1), (3), and (4) is a dichotomous variable that takes the value 1 if a district has experienced at
least one Hindu-Muslim riot in the current year, and 0 otherwise. The dependent variable in column (2) is
a dichotomous variable that takes the value 1 if a district has experienced at least one Hindu-Muslim riot
in the previous year, and 0 otherwise. Friday festival t — 1 is a dichotomous variable that takes the value
1 if at least one major Hindu festival fell on a Friday in the previous year, and 0 otherwise. The reported
F statistic is the Kleibergen-Paap F statistic for the excluded instrument. Standard errors are reported
in parentheses. Standard errors and F statistic are robust against cross-sectional autocorrelation, serial
autocorrelation, and heteroskedasticity, using the |Driscoll and Kraay| (1998) estimator.

*p < 0.05, ** p < 0.01, *** p < 0.001



C Intensity of riots in years with and without a Hindu
festival on Friday

In this section we examine whether Hindu-Muslim riots that occur in district-years with
and without a Hindu festival on Friday differ in terms of their intensity. To do so we regress
different measures of riot deaths and riot duration on the interaction between our riot dummy
(whether a Hindu-Muslim riot occurred, or not) and our Friday festival dummy (whether a
Hindu festival fell on a Friday, or not), in the same district-year. This regression captures
whether district-years with a riot and a Hindu festival on Friday had more/less riot deaths
and longer/shorter riots, as compared to district-years that also had a riot but without a
Hindu festival falling on a Friday.

Table reports the results. As can be seen by looking at the interaction term, we find
that Hindu-Muslim riots in district-years with and without a Hindu festival on Friday do not
differ economically or statistically significantly in terms of riot deaths and duration. This
is true regardless of whether one looks at the absolute number of riot deaths and riot days,
the natural log of riot deaths and riot days (41), and whether one looks at two dichotomous
variables that take the value 1 if a district-year had at least one riot death and at least one

riot lasting longer than 1 day, and 0 otherwise.



Table A3: Differences in riot deaths and duration in years with and without a Hindu festival

on Friday.
Riot deaths Riot duration
M @ @) @) ®) (©)

Absolute Natural log Dichotomous Absolute Natural log Dichotomous
Riot 9.606%** 0.999%** 0.229%** 3.393%** 1.097*** 0.302%**

(2.722) (0.106) (0.044) (0.741) (0.100) (0.071)
Friday festival 0.014 -0.007 -0.002 0.002 0.001 0.001

(0.104) (0.006) (0.001) (0.018) (0.003) (0.001)
Riot * -3.325 -0.018 0.023 -0.779 -0.023 0.034
Friday festival  (2.296) (2.296) (0.038) (0.622) (0.079) (0.042)
District FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Districts 339 339 339 339 339 339
Observations 8874 8874 8439 8475 8475 8475

Notes: OLS regressions. Data is for Indian districts (1950-2006). Dependent variables are described in
the column headings, and are measured in the current year. Riot is a dichotomous variable that takes the
value 1 if a district has experienced at least one Hindu-Muslim riot in the current year, and 0 otherwise.
Friday festival is a dichotomous variable that takes the value 1 if at least one major Hindu festival fell
on a Friday in the current year, and 0 otherwise. Standard errors are reported in parentheses. Standard
errors are robust against cross-sectional autocorrelation, serial autocorrelation, and heteroskedasticity,

using the [Driscoll and Kraay| (1998) estimator.
*p < 0.05, % p < 0.0, ** p < 0.001



D Alternative specification BJP interaction

In the main text we analyze treatment heterogeneity by interacting whether a Hindu festival
fell on a Friday in the previous year with whether the BJP holds state executive power in
the current year.

Figure[2] re-runs this analysis but now requiring that the BJP holds state executive power

in both the current and the previous year. As can be seen, this leaves the results substantively

unchanged.

Figure 2: Treatment heterogeneity with BJP in state executive power (in both current and

previous year).
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Note: Plot of how the reduced form effect varies with whether the Chief Minister of a district-year’ state is a
member of the BJP, or not. Dots refer to point estimates. Lines refer to a 95% confidence interval. Confidence
intervals are robust to cross-sectional autocorrelation, serial autocorrelation, and heteroskedasticity, using

the Driscoll and Kraay| (1998)) estimator.
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