
 

 
 
 
 
 
 
 
 
 
 
 
Some Behavioral Legacies of Exposure to 
Gangs, Riots, and War 

Krzysztof Krakowski  

Thesis submitted for assessment with a view to 
obtaining the degree of Doctor of Political and Social Sciences 
of the European University Institute 

Florence, 15 December 2018 



 ii 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 iii 

European University Institute 
Department of Political and Social Sciences 
 
 
 
 
 

Some Behavioral Legacies of Exposure to 
Gangs, Riots, and War 
 
 
Krzysztof Krakowski 
 
  
 
 
 
 
 
Thesis submitted for assessment with a view to 
obtaining the degree of Doctor of Political and Social Sciences 
of the European University Institute 

Examining Board 
Professor Diego Gambetta, European University Institute (Supervisor) 
Professor Fabrizio Bernardi, European University Institute 
Professor David Laitin, Stanford University 
Professor Jason Wittenberg, University of California, Berkeley 
 

  

© Krzysztof Krakowski, 2018 
No part of this thesis may be copied, reproduced or transmitted without prior 
permission of the author 



 iv 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  



 v 

Researcher declaration to accompany the submission of written work 
Department of Political and Social Sciences—Doctoral Programme 
 
I, Krzysztof Krakowski, certify that I am the author of the work “Some Behavioral Legacies of 
Exposure to Gangs, Riots, and War” I have presented for examination for the Ph.D. at the 
European University Institute. I also certify that this is solely my own original work, other than 
where I have clearly indicated, in this declaration and in the thesis, that it is the work of others. 
 
I warrant that I have obtained all the permissions required for using any material from other 
copyrighted publications. 
 
I certify that this work complies with the Code of Ethics in Academic Research issued by the 
European University Institute (IUE 332/2/10 (CA 297)). 
 
The copyright of this work rests with its author. Quotation from it is permitted, provided that 
full acknowledgement is made. This work may not be reproduced without my prior written 
consent. This authorisation does not, to the best of my knowledge, infringe the rights of any 
third party. 
 
I declare that this work consists of 64,297 words. 
 
I confirm that chapter “Ethnic Riots and Prosocial Behavior—Evidence from Kyrgyzstan” was 
co-authored with Anselm Rink and Max Schaub and I was responsible for conceiving and 
designing the project, collecting the data, and writing the manuscript, while the co-authors 
contributed to designing the project and writing the manuscript. 
 
This thesis has been corrected for linguistic and stylistic errors. I certify that I have checked 
and approved all language corrections, and that these have not affected the content of this work.   

 
Signature and date: 
 

 
 
Florence, 16 November 2018 
 
 
 
 
 
 
 
 
 



 vi 

 
 
 
 
 
 
 
 
 
 
 
 
 

  



 vii 

Abstract 

The dissertation is composed of three stand-alone chapters that examine whether exposure to 

violence has consequences for prosocial behaviors. The first chapter investigates interethnic 

cooperation after ethnic conflict in southern Kyrgyzstan. I study the aftermath of the 2010 Osh 

riots, which saw Kyrgyz from outside the city kill over 400 Uzbeks. I implement a pre-

registered representative survey including incentivized measures of prosocial behavior. My 

causal identification strategy exploits variation in the distance between Uzbek neighborhoods 

and the barracks where armored military vehicles were stored. These vehicles—seized by the 

Kyrgyz attackers during the riot—were instrumental in orchestrating the violence. The results 

demonstrate that residents of damaged neighborhoods show substantially lower levels of 

prosocial behavior. Importantly, using a within-subjects design, I show that the reduction is the 

same for prosocial behavior toward in and outgroup members (coethnics and non-coethnics, 

respectively). I discuss several potential mechanisms linking destruction to reduced 

prosociality, pointing to social disintegration as the most likely channel. 

The second chapter investigates the effect of civil war on community cohesion in rural 

Colombia. I compare communities exposed to military conflict between symmetric and 

asymmetric competitors. While symmetric war is fought with relatively conventional means 

between clearly defined camps, in asymmetric war a weaker side adopts guerrilla tactics and 

boundaries between camps become blurred. I compare community cohesion in settlements 

exposed to these two types of conflict using survey data from 224 Colombian villages. The 

results show that symmetric war increases community cohesion measured as participation in 

community organizations. By contrast, asymmetric war has a detrimental impact on trusting 

behaviors. These results are consistent with the conjecture that asymmetric war fuels 

denunciation-driven violence of civilians, which creates unobservable community fractures 

that make individuals more prudent in relations with their neighbors.  

The third chapter examines the effect of gang exposure at school on youth’s social 

behaviors and attitudes. To identify the effect of gang exposure, I exploit plausibly exogenous 

variation in exposure to gang-affiliated classmates across schools in rural Colombia. 

Specifically, I exploit the fact that schools in rural Colombia are relatively unsegregated with 

respect to students’ socioeconomic backgrounds. Moreover, the distribution of youth gangs 

across these schools is plausibly orthogonal to the studied outcomes. The analysis of survey 

data from rural Colombia—subsequently replicated on data from the United States—reveals 
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gender differences in behavioral adjustments to youth gangs. I find that girls react to male gang-

affiliated classmates by intensified involvement in prosocial organizations. Boys, by contrast, 

adjust to male youth gangs by adopting more antisocial attitudes. These patterns are reversed 

in the case of exposure to female youth gangs.
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Introduction 

In the summer of 1943, the Volhynia region (today’s western Ukraine) experienced a series of 

pogroms of Polish residents at the hands of Ukrainian nationalist militias. The Ukrainian 

nationalists wanted to cleanse the area of its Polish inhabitants. They considered the Poles to 

be unlawful occupants of Ukrainian territory. The chaos provoked by World War II created an 

opportunity for them to uproot Polish neighbors from what the latter considered as their 

ancestral territory. 

My grandmother Regina lived in Łuck, one of the Volhynian towns, at the time of the 

pogroms. The Ukrainian militiamen arrived in her town in July 1943 and killed almost all her 

family members. They were extremely brutal. Regina’s brother-in-law had his tongue chopped 

off. Another relative was cut in half with a saw. Regina survived the massacre only because 

she painted the walls of her house with animal blood, making the attackers believe that they 

had already completed the pogrom there. Once the militiamen left her property, she escaped 

from the town together with her two young children and hid in a nearby cabbage field. She 

stayed there for six days until she was certain that the attackers had left the town.  

 After the war, Regina was forced to leave Łuck, which had become part of postwar 

Ukraine. She settled in Malbork in northern Poland, where she worked as a cook, eventually 

becoming a manager of the biggest town canteen. Her new neighbors remembered her as a 

generous and extremely well-connected person. She donated money to the religious radio 

station and reportedly did favors for whomever asked her for help. Thanks to her contacts she 

was able to organize food supplies, job reallocations, and travel permits—a precious skill in 

communist Poland.  

 World War II reserved a different fate for Regina’s bother, Zygmunt. He was not in 

Łuck during the pogrom of 1943. A few years earlier, he was conscripted and sent to eastern 

Russia. When the war took a seriously bad turn for the Soviet Union, the Soviet government 

allowed Polish soldiers in its territory to organize an independent army under the command of 

general Anders. Zygmunt joined this army. They first grouped in Central Asia, from where 

they marched toward Europe passing through Uzbekistan, Turkmenistan, Middle East, and 

northern Africa. In 1944, Zygmunt finally reached Italy, where he participated in the battle of 

Monte Cassino. Many of his companions lost their lives during that battle.  

 After the war, Zygmunt changed his name to John and moved to England. He settled in 

a small town in the Midlands, where he got married and had three sons. In England, Zygmunt 
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worked as a gardener, living a rather quiet and uneventful life. He had no interest in politics, 

rarely took part in community events, and hardly knew any of his neighbors. His social life was 

reportedly restricted to a few English family members who remember him as a lovable and 

cheerful person. Until the mid-1990s, Zygmunt did not contact, nor inquire about, his Polish 

relatives from the massacred town of Łuck. He did not know whether Regina and her children 

had survived the pogrom. Regina and other family members, in turn, did not know what had 

become of Zygmunt during and after the war. They briefly reunited toward the end of their 

lives in Warsaw.  

The biographies of Regina and Zygmunt have inspired the present thesis. They 

triggered my interest in the legacies of violence and became early ‘case studies’ that helped me 

formulate initial research questions and hypotheses. They also drew my attention to some 

puzzles regarding behavioral consequence of violence. If exposure to violence affects behavior, 

why does it make some people socially withdrawn (which seems to have been the case with 

Zygmunt), while apparently increasing the sociability of other individuals (as seemingly in the 

case of Regina)? In the thesis, I have tried to answer this and related questions. To make this 

research manageable, I decided to focus on the consequences of violence for behaviors 

pertaining to the realm of what scholars call ‘prosociality’. Put differently, I investigated 

whether exposure to violence could affect people’s trust, generosity, cooperativeness, and other 

forms of social engagement.  

 

* * * 
This dissertation is rooted in the literature investigating how exposure to violence affects 

prosocial behaviors, such as altruism, cooperation, trustworthiness, and civic and political 

engagement (Bauer et al. 2016). Prior studies addressing this question have produced surprising 

evidence showing that individuals and communities affected by violence behave more 

prosocially than their unaffected counterparts. A study by Bellows and Miguel (2009) 

documented that Sierra Leone communities more strongly affected by violence saw higher 

contributions to schools from community members and higher levels of generalized trust. 

Similar findings have since been produced for contexts as diverse as Burundi (Voors et al. 

2012), Nepal (Gilligan, Pasquale and Samii 2014), Georgia (Bauer et al. 2014), and Uganda 

(Bauer, Fiala and Levely 2018).  

In their study from Burundi, Voors et al. (2012) showed that the experience of violence 

affects prosocial behaviors both at the community and the individual level. Villages targeted 

during that country’s civil war showed higher levels of community cooperation, and victimized 
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individuals within these villages behaved especially altruistically toward their co-villagers. 

Further research documented that exposure to violence is also associated with increased levels 

of political engagement. In Uganda, abducted child soldiers were more likely to become 

community leaders and vote in elections than their non-abducted peers (Blattman 2009; 

Grossman, Manekin, and Miodownik 2015). Using data from the Life in Transition survey 

(covering 35 countries), Grosjean (2014) found that individuals who had family members killed 

in World War II were more often involved in protests and signed more petitions. As a result of 

all these findings, an apparent consensus was reached in the literature that exposure to violence 

increases propensity for collective action.  

That said, subsequent studies have revised this early optimism showing that the 

relationship between exposure to violence and prosociality is far from settled (Barclay Child 

and Nikolova 2017; Cecchi and Duchoslav 2017; Dell and Querubin 2017). Two questions 

emerged from these newer studies. The first regards explanations of seemingly contradictory 

findings. The second concerns mechanisms that could link exposure to violence to changes in 

prosocial behaviors. I discuss both issues briefly below.  

Thus far, the literature on prosocial legacies of violence has not produced a satisfactory 

explanation of its seemingly contradictory findings. This contradiction is best illustrated by the 

review of the literature by Bauer et al. (2016). The authors of the review conclude that exposure 

to wartime violence leads to increased cooperation, measured as participation in groups and 

organizations, as well as contributions to the common resource pool in typical cooperation 

games (e.g. a Public Goods Game). At the same time, the review reports mixed results 

regarding the effect of violence on trust and voting behavior (see Figure 1 in Bauer et al. 2016, 

262). A puzzle arises from these findings. If wartime violence increases cooperative behavior, 

why does it have a negative impact on the typical correlates of cooperative behavior, such as 

trust and trustworthiness (see Vélez et al. 2016; Becchetti, Romeo, and Conzo 2014; Cassar, 

Grosjean, and Whitt 2013)?  

This and related puzzles raise a number of questions in the literature. Most importantly, 

they give us pause to think about the presence of patterns among the seemingly contradictory 

results and our ability to explain them. Can contradictory findings be explained with reference 

to different methodological approaches—for example, differences in design, measurement, or 

sampling strategies (see, for example, Barclay Child and Nikolova 2017)? Or, do we have a 

more theoretically-motivated explanation for these contradictory results—possibly related to 

the variation in types of violence, types of prosocial behaviors, and/or settings where 
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relationship between violence and prosociality is studied (for example, see Wang 2018)? The 

literature thus far has not provided exhaustive answers to these questions. 

The second issue that has not been exhaustively addressed in the literature concerns 

mechanisms linking exposure to violence to changes in prosocial behaviors. Two categories of 

mechanisms have been proposed thus far—cognition and coalition-level mechanisms.1 An 

example of cognition-level mechanism is a deep-seated psychological response or preference 

change that makes individuals more altruistically minded in the aftermath of violence (Voors 

et al. 2012; see also Tedeschi and Calhoun 2004). Investment in social capital as a means of 

garnering protection from the community is an example of coalition-level mechanism 

(Gilligan, Pasquale, and Samii 2014). These examples are by no means exhaustive. There is 

some evidence in support of both cognition and coalition-level mechanisms. However, most 

evidence comes from the post hoc explanations of the observed empirical patterns and thus 

remains speculative. More systematic tests on the mechanisms behind behavioral legacies of 

violence are needed.  

 

* * * 
In this thesis, I try to address some of these unanswered questions. In Chapter 1 (co-authored 

with Anselm Rink and Max Schaub),2 I investigate the legacies of ethnic riot in southern 

Kyrgyzstan. In June 2010, the Kyrgyz city of Osh saw an outburst of violence pitting Kyrgyz 

assailants against Uzbek residents. This violence marks a text-book case of an ethnic riot. 

During four days in June, Kyrgyz rioters killed over 400 Uzbeks and destroyed 2,843 

properties. The violence unfolded along clearly identifiable ethnic markers. And the state, for 

days, stayed out of the picture. 

Although the literature on the legacies of violence is mainly focused on wars3, riots—

like the one in Osh—are arguably more pertinent events to this type of study. Unlike wars, riots 

are akin to ‘violence in isolation’. In many cases, there is little to suggest beforehand that a riot 

may occur, and life often resumes to its normal ways shortly after.4 Moreover, unlike wars, 

                                                
1 I borrow these labels from Simpser, Slater, and Wittenberg (2018) who distinguish between cognition 
and coalition-related legacies of communism, imperialism, and authoritarianism. Following the authors, 
I use “cognitions” as an umbrella term for beliefs, attitudes, and preferences (p. 233). 
2 Regarding the relative contributions of the authors, I conceived and designed the project, collected the 
data, and wrote the manuscript. Anselm Rink and Max Schaub contributed to the design and writing of 
the manuscript. 
3 For exceptions, see Beber, Roessler, and Scacco (2014); Becchetti, Conzo, and Romeo (2014).  
4 Unlike riots, wars go along with overlapping social processes, such as the molding of fighters into 
cohesive combat units, the forceful extraction of resources by means of tight social control, and shifts 
in the gender division of labor, to name but a few. As a result, wars are deeply transformative of the 
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riots are usually confined to relatively small urban areas. As a consequence, the victims and 

perpetrators often continue to live close to each other after conflict. This makes their 

cooperative relations a crucial ingredient of future peace, and thus an important object of 

academic inquiry.  

This geographic confinement also makes it easier to research riots. It allowed me to 

collect my own survey data during a three-month fieldwork in Osh in summer 2017. Thanks to 

original data collection, I could test influential mechanisms proposed as links between exposure 

to violence and changes in prosocial behaviors. Moreover, the qualitative input from the 

fieldwork informed a quasi-experimental design of my study. Specifically, I found out that 

victimization during the Osh riot was largely determined by geography of the city. Some 

neighborhoods were affected because of their proximity to military barracks where arms used 

for the perpetration of violence were stored. In the absence of outcome measurement pre and 

posttreatment, this quasi-experimental design offered an alternative way of establishing 

causality between exposure to violence and prosocial outcomes (see Dunning 2012). 

 In Chapter 2, by contrast, I re-embrace the dominant approach to the study of the 

legacies of violence and focus on the civil war in rural Colombia. When I started my doctoral 

program, an apparent consensus was reached in the literature that exposure to wartime violence 

increases cohesion of the affected communities (see review by Bauer et al. 2016). I suspected 

that this conclusion may not be applicable to the Colombian context. Based on my previous 

work (Krakowski 2015), I knew that many Colombian communities affected by war were 

internally fractured. These fractures seemed particularly deep in the communities where 

civilians covertly collaborated with combatants (e.g. informing on their neighbors). Can 

exposure to conflict increase cohesion in the communities that experienced this kind of civilian-

combatant collaboration? In Chapter 2, I try to answer this question. 

 The difficulty in addressing this question comes from the fact that communities whose 

residents informed on each other during the war had probably been fractured even before the 

conflict. Any postwar differences between affected and unaffected communities may thus be 

reducible to unobserved prewar differences. To overcome this identification problem, I exploit 

variation in civilian-combatant collaboration generated by the asymmetry of armed conflict at 

the village level. Specifically, I leverage the fact that in some Colombian villages the rebels 

fought asymmetric civil war against professional state forces, while in other villages they 

fought symmetric conflict against state’s weaker ally—the paramilitary squads. According to 

                                                
social fabric (Wood 2008). These transformations, rather than violence as such, may thus explain 
changes in prosocial behaviors in the aftermath of war. 
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the civil war literature (Kalyvas 2006; Balcells and Kalyvas 2014), these two types of conflict 

could generate different levels of civilian-combatant collaboration.5 Could they also have 

different consequences for community cohesion? I explore this question in the chapter.  

Lastly, in Chapter 3, I expand the substantive interest of the present thesis, moving 

away from the legacies of political violence and focusing on the consequences of gang 

exposure for school-age youth. Despite obvious differences with respect to the previous two 

studies, the underlying logic of this chapter is the same. I examine whether exposure to violent 

peers—of whom gang-affiliated classmates are an example—affects youth’s social behaviors 

and attitudes. The idea for this chapter originates from the fieldwork that I conducted in a 

Colombian village in summer 2016. During this fieldwork, I was hosted by Ana and Miguel, a 

family of novice coffee growers who moved to Colombia from Buenos Aires after having 

inherited a coffee farm from Ana’s disabled parents. One thing troubled my hosts at the time 

of my fieldwork. Their 12 year-old son went to school with members of local youth gangs. 

According to Ana and Miguel, these gang members contributed to antisocial conduct of their 

son.  

One evening, we talked about this problem in the presence of Ana and Miguel’s 

neighbor, Sandra—a representative of the Federación Nacional de Cafeteros who helped me to 

organize meetings with residents of the village. The gang problem did not trouble Sandra. 

Sandra’s daughter was in the same class with Ana and Miguel’s son, but gang classmates did 

not seem to have influenced her. On the contrary, the girl attended church groups and 

participated in local music society. A puzzle emerges from these accounts: if gang exposure 

affects youth’s social behaviors, why does it make some youth behave antisocially, while it 

leads others to greater social engagement? In the last chapter of my thesis, I try to address this 

question using data from rural Colombia and the United States. 

A note on concepts 

Before we move onto the substantive chapters, I briefly define my key concepts. The 

dissertation investigates behavioral legacies of violence. Following Wittenberg (2015), I 

consider legacies as outcomes to be explained. These outcomes can qualify as legacies only if 

they cannot be fully explained except by reference to an antecedent cause or correlate (Ibid., 

                                                
5 Higher levels of civilian-combatant collaboration under asymmetric civil war may be related to rebels’ 
heavier reliance on civilian support (given their military inferiority with respect to the state). 
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369). In this thesis, the outcomes to be explained are prosocial behaviors, while the antecedent 

cause or correlate is hypothesized to be exposure to violence.  

I investigate two types of behavioral legacies of violence. In Chapters 1 and 2, I study 

what I call the realized legacies. These legacies are ‘realized’ insofar as violence happened 

before the outcomes of interests were measured and its impact was still detectable long time 

after exposure. In Chapter 3, by contrast, I study the potential legacies of violence. I consider 

these legacies as ‘potential’ insofar as violence was still affecting subjects when the outcomes 

of interest were measured. As a result, we cannot be sure whether behavioral changes attributed 

to the effect of violence would not be subsequently reversed once subjects are no longer 

exposed to violence (for an analogous distinction, see Wittenberg 2015, 371).  
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Chapter 1: Ethnic Riots and Prosocial Behavior—Evidence 
from Kyrgyzstan6 

Do ethnic riots affect prosocial behavior? A common view among scholars of ethnic violence 

is that riots increase cooperation within the warring groups, while cooperation across groups is 

reduced. We revisit this hypothesis by studying the aftermath of the 2010 Osh riot, which saw 

Kyrgyz from outside the city kill over 400 Uzbeks. We implement a pre-registered 

representative survey, which includes unobtrusive experimental measures of prosocial 

behavior. Our causal identification strategy exploits variation in the distance of neighborhoods 

to armored military vehicles, which were instrumental in orchestrating the riot. Our results 

demonstrate that damaged neighborhoods show substantially lower levels of prosocial 

behavior. Importantly, using a within-subjects design, we demonstrate that the reduction is 

isomorphic within and across groups. We discuss several potential mechanisms and point to 

social disintegration as the most likely channel. We confirm the robustness of our findings 

using a variety of permutation and falsification tests.  

Introduction 

Ethnic riots occur with grim regularity in many divided societies around the globe. They have 

cost tens of thousands of lives and billions of dollars in property loss (Gurr 2000). In Africa, 

for example, riots are the second most common form of violent conflict—second to non-state 

militia fighting, but more frequent than rebellions, military coups, and repression (Salehyan et 

al. 2012). Much existing scholarship discusses the causes of riots.7 Studies using riots as the 

independent variable, by contrast, remain relatively rare (e.g. Collins and Margo 2007; Aidt 

and Leon 2016). We have little evidence particularly regarding the effect of riots on prosocial 

behavior.  

At first glance, the effect of riots on prosocial behavior is Janus-faced. Riots seemingly 

lower cooperation across groups but increase cooperation within groups. Horowitz argues as 

                                                
6 This chapter is based on research co-authored with Anselm Rink, Assistant Professor at the University 
of Konstanz and Max Schaub, Postdoctoral researcher at the WZB Berlin Social Science Center. 
7 See, for example, Paige (1971); Olzak et al. (1996); Bergesen and Herman (1998); Varshney (2002); 
Wilkinson (2004); Field et al. (2008); Scacco (2010); Bohlken and Sergenti (2010); Berenschot (2011); 
Bhavnani et al. (2014); Mitra and Ray (2014); Kopstein and Wittenberg (2018). 
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much in his seminal book The Deadly Ethnic Riot (2001). Drawing on anecdotal evidence from 

over 250 riots, the author hypothesizes that riots widen intergroup cleavages, but narrow 

ingroup ones (Horowitz 2001, 445). This conjecture is consistent with recent work on the 

effects of wartime violence (for a review, see Bauer et al. 2016) and state repression (Rozenas, 

Schutte, and Zhukov 2017; Lupu and Peisakhin 2017).  

In the context of riots, however, Horowitz’s hypothesis is yet to be systematically 

tested.8 Riots may have a different effect on prosocial behavior than the previously studied 

types of violence. They rarely last long enough to bond affected communities to the same extent 

as experiences of war and repression seem to do (Gilligan, Pasquale, and Samii 2014; Lupu 

and Peisakhin 2017). Unlike wars and repression, riots break out spontaneously among 

neighbors. The perpetrators are seldom legally punished for committed violence and continue 

to live close to their victims (Horowitz 2001, 364–6). The ensuing sense of injustice and enmity 

creates obstacles to restore positive community relations.9 Thus, a potentially more deleterious 

impact of riots should not be underappreciated. 

We revisit the relation between ethnic riots and prosocial behavior drawing on micro-

level evidence from Kyrgyzstan. In June 2010, the city of Osh saw an outburst of violence 

pitting Kyrgyz assailants from surrounding villages against Uzbek residents. The riot lasted 

four days, left 427 dead and another 1,100 injured. Qualitative reports highlight that the riot 

deeply affected community relations (Ismailbekova 2013). The city of Osh thus marks a highly 

relevant case to study within and between-group cooperation in the aftermath of a particularly 

destructive riot. 

Using a random sampling strategy, we recruited a sample of 1,100 residents of Osh in 

the summer of 2017—seven years after the riot. Behavioral tasks served as a robust measure 

of intra and intergroup prosocial behavior. Comparing Uzbek respondents living in affected 

areas to those not immediately affected by the riot, we find a stark reduction in prosocial 

behavior. Specifically, affected individuals are less likely to cooperate in a Prisoner’s Dilemma 

game, and allocate less money in a Dictator Game. Our benchmark model estimates a 0.33 

standard deviation reduction on a comprehensive prosociality index. Importantly, and against 

the Horowitzian hypothesis, the reduction is virtually the same within and across groups. 

To explain the aggregate reduction in prosociality across in and outgroup members, we 

explore several mechanisms. In contrast to prior evidence, we do not find that the riot altered 

                                                
8 The only study that we know of that partly addresses the hypothesis (Becchetti, Conzo, and Romeo 
2014) regrettably fails to distinguish between prosociality within and between groups. 
9 Speaking of post-tyranny Athens in 403 B.C., Elster (2004, 23) argues that “a situation in which killers 
and relatives of their victims intermingled freely would be highly unstable.” 
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risk preferences (Voors et al. 2012), ethnicization (Horowitz 1985), expectations about future 

violence (Fearon 1998), or economic interdependence (Jha 2013). Instead, we provide evidence 

that the riot led to social disintegration within the victimized group. Our qualitative interviews 

suggest that Uzbeks were not only resentful toward Kyrgyz victimizers, but also felt abandoned 

by their coethnics. As a result, Uzbek victims were thrown back to rely on their core family 

and thus less willing to cooperate with both in and outgroup members.  

We buttress this argument with two pieces of quantitative evidence. First, we show that 

victimization—and not a more general destruction channel—reduced prosociality. 

Specifically, we demonstrate that non-victimized Kyrgyz respondents in affected areas did not 

become less prosocial. Second, to show that victimization reduced prosociality by causing 

social disintegration, we draw on evidence from a Prisoner’s Dilemma game. After playing the 

game, we administered survey items, which show that affected Uzbek respondents are more 

likely to expect their experimental partners to defect—no matter their ethnicity—and to be 

more likely to defect themselves even when expecting to play with a cooperator. Put 

differently, victimized Uzbeks are more likely to be categorical defectors. This points to a 

general break in communal cooperation norms (Frey and Meier 2004). Taken together, the 

evidence implies that the riot reduced prosocial behavior via victimization, which led to social 

disintegration. 

We support the causal nature of our findings in four ways. First, we use survey evidence 

to show that our finding is not driven by non-ignorable attrition after the riot. Migration out of 

affected territories is miniscule. Our results are also robust in estimating Manski bounds for 

the migrants in our sample. Second, we implement an instrumental variable strategy. We 

exploit variation in exposure of Uzbek neighborhoods to armored military carriers (APCs), 

which were instrumental in orchestrating the violence. Kyrgyz assailants were only able to 

enter the barricaded Uzbek neighborhoods where they had access to APCs. Given that the exact 

location where APCs were captured is plausibly exogenous, we use distance to the APCs as an 

instrument for neighborhood victimization. The resultant estimates firmly corroborate our 

cross-sectional finding. Third, we buttress the excludability of our instrument using a 

falsification test. This test shows that the instrument is entirely unrelated to prosocial behavior 

in a sample of 136 nearby villages. Fourth, to address potential spatial autocorrelation, we 

propose a randomization inference procedure, which demonstrates that randomly drawn 

‘pseudo-APC locations’ have no effect on prosocial behavior.  

The chapter makes three contributions to the study of ethnic violence. First, we add to 

a literature on ethnic riots (Brass 1997; Horowitz 2001; Varshney 2002; Wilkinson 2004). 
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While empirically and theoretically rich, many of the insights in this literature rely on 

qualitative findings. We contribute a rare large-N study with reliable measurement and 

stringent causal identification (see Beber, Roessler, and Scacco 2014). Second, we contribute 

to the debate on violence and prosociality. Recent work from wartime contexts tends to 

highlight surprisingly positive effects of violent conflict on communities (Miguel and Roland 

2011; Bauer et al. 2016). Our work leads us to a more sobering conclusion, highlighting the 

scarring consequences of a more intimate type of ethnic violence—riots—that exert clear 

negative effects even seven years after exposure. Third, we rule out several influential 

mechanisms which have been argued to link ethnic violence to prosocial behavior. Rather, we 

point to a new (and, at the same time, very old) mechanism—namely, social disintegration 

(Durkheim 2005; Merton 1938). 

Ethnic Riots and Prosocial Behavior 

Do ethnic riots affect prosocial behavior? And, if so, are there differences in cooperation within 

the victimized group as compared to cooperation between victims and perpetrators? In line 

with Horowitz (2001, 1), we define an ethnic riot as an “intense, sudden, though not necessarily 

wholly unplanned, lethal attack by civilian members of one ethnic group on civilian members 

of another ethnic group, the victims chosen because of their group membership.”10 Among the 

most common causes of riots, the literature mentions ethnically framed political competition 

(Wilkinson 2004; Kopstein and Wittenberg 2018) and economic grievances (Bohlken and 

Sergenti 2010; Mitra and Ray 2014). Other triggers include resentment related to status reversal 

(Petersen 2002) and deep-seated interethnic hostility (Horowitz 2001). 

There can be little doubt that riots have deleterious effects on lives and property. Their 

effect on community relations, however, is often seen as more ambiguous. Horowitz (2001) 

argues that riots will widen the gap between the conflicting groups but will increase 

cooperation within the victimized group. Several studies tested some implications of this 

hypothesis. In line with Horowitz, Beber, Roessler and Scacco (2014) find that the 2005 ethnic 

riot in Sudan hardened negative outgroup attitudes, increasing victims’ support for separation 

between the North and the South. Similar conclusions were reached from the studies of ethnic 

                                                
10 This definition is shared by other seminal studies of ethnic violence (see Varshney 2002; Wilkinson 
2004). 
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violence in Uganda (Rohner, Thoenig, and Zilibotti 2013b) and Ukraine (Rozenas, Schutte, 

and Zhukov 2017). 

Other studies, however, show little or no effect of ethnic violence on community 

relations. Dyrstad (2012) asserts that individual experiences of ethnic conflict in the Balkans 

did not polarize societies along ethnic lines. As much is documented in South Africa (Gibson 

and Gouws 2005) and Bosnia (Whitt and Wilson 2007) where cooperative norms cut across 

ethnic cleavages. In Kenya, victims of the 2007 postelection riot are more likely to 

“reciprocate” untrustworthy behavior in experimental games, irrespective of whether they are 

exploited by coethnic or non-coethnic players (Becchetti, Conzo, and Romeo 2014).  

Several factors help explain the muddled link from riots to prosociality. First, there is 

compelling evidence that the causal arrow runs into the opposite direction. That is to say, 

prosociality affects riots. Notably, Varshney (2002), in a detailed study of Hindu–Muslim riots 

in India, maintains that “[a]ssociations that would suffer losses from a communal split fight for 

their turf, making not only their members aware of the dangers of communal violence, but also 

the public at large” (p. 11). This argument is consistent with Kopstein and Wittenberg’s (2018) 

findings that underscore the importance of political assimilation and interethnic civic 

engagement as measures that prevent ethnic conflict. As such, any correlation between riots 

and prosocial behavior may simply be a product of reverse causality (see also Gupte, Justino, 

and Tranchant 2014).  

Second, the contradictory evidence concerns different types of ethnic violence—riots, 

wars, and repression—which may have distinct effects on prosocial behavior. Years of war and 

repression can stimulate ingroup solidarity (Gilligan, Pasquale, and Samii 2014) that is unlikely 

to emerge during a few days of rioting. Members of war-torn communities are motivated to 

help other each during wartime because they know that survivors of today (potential help 

givers) could become victims of tomorrow (potential help receivers). This logic hardly applies 

in one-shot outbursts of violence, such as riots. In contrast, riots can produce stronger outgroup 

hostility. While the perpetrators of wartime violence or repression are often anonymous, most 

rioters are known to their victims (Kopstein and Wittenberg 2018). When a riot ends, “[t]here 

are no conciliation ceremonies, no pleas for forgiveness, no gestures of humiliation” (Horowitz 

2001, 373). Compare this to the end of war or the toppling of a repressive regime—events 

typically followed by transitional justice and reconciliation (Hoddie and Hartzell 2003; Elster 

2004). 

Third and most problematic, there are conflicting theoretical channels. The study of 

ethnic violence has pointed to outcomes of victimization that are consistent with decreases and 
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increases in cooperation toward both in and outgroup members. Some scholars claim—in line 

with the Horowitzian hypothesis—that violence heightens ethnicization, which should increase 

prosocial behavior toward the ingroup at the expense of the outgroup (Bowles and Gintis 2004; 

Choi and Bowles 2007). Others, however, point out that victimization alters expectations about 

future conflict, which, in contrast, may lead victimized individuals to send peaceful signals to 

victimizers via prosocial behavior (Schaub 2017). To make headway on these conflicting 

predictions, we hone in on four mechanisms that potentially link riots to prosocial behavior. 

These include risk appetite, ethnicization, economic interdependence, and expectations about 

future conflict. We discuss each potential channel in turn.  

Risk preferences 

The first potential causal channel linking victimization to prosocial behavior are risk 

preferences. Conflict exposure has been shown to increase individuals’ appetite for risk. Risk 

preferences, in turn, are associated with cooperative behavior (Karlan 2005; Schechter 2007; 

Dohmen et al. 2011). Voors et al. (2012), for instance, find an increased willingness to take 

risks among victims of wartime violence in Burundi. They argue that this can be explained in 

terms of “personal growth” (Tedeschi and Calhoun 2004). According to this argument, 

exposure to violence may lead individuals to change how they scale relative risks. The risk of 

exploitation in cooperative exchange will appear small if weighted against the risk of losing 

one’s home or loved ones. Relatedly, experiencing large-scale violence may also enable 

individuals to better handle the relatively minor misfortunes of day-to-day cooperation. This 

may make them relatively less afraid of possible exploitation in cooperative exchange.11 Taken 

together, an increased appetite for risk should therefore increase prosocial behavior both toward 

the ingroup as well as the outgroup. 

Ethnicization 

The second potential channel linking victimization to prosocial behavior is a more ethnicized 

social landscape (Choi and Bowles 2007; Hale 2004). In reaction to ethnic violence, ethnic 

                                                
11 We should point out that the risk–cooperation link is disputed by an alternate set of studies, which 
find no relationship between risk preferences and cooperative/trusting behavior (Eckel and Wilson 
2004; Ashraf, Bohnet, and Piankov 2006). 
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identities get reinforced (Rohner, Thoenig, and Zilibotti 2013b; Horowitz 1985). After all, one 

hallmark of ethnic riots is that violence is highly targeted toward a specific ethnic group. 

Perpetrators carefully screen potential victims for ethnic markers in order to avoid assailing 

members of the ‘wrong’ group. In Osh, attackers showed no mercy toward Uzbeks, but 

systematically spared their Russian neighbors (Kyrgyzstan Inquiry Commission, later KIC, 

2011, 30). Indeed, during the riot non-Uzbek residents of apartment buildings marked their 

houses as “KG” (Kyrgyz) or “RUSSKIE” (Russian) to avoid assault. Potential victims had their 

ethnicity literally forced upon them, no matter the degree to which they self-identified as 

Uzbeks or Russians before the riot. Higher levels of ethnicization might thus lead to increased 

levels of prosocial behavior toward ingroup members (Yamagishi and Kiyonari 2000; see also 

Chakravarty et al. 2016). 

The reverse side of this identification process is a growing hostility toward members of 

the outgroup (Miguel, Saiegh, and Satyanath 2011; Cecchi, Leuveld, and Voors 2016). 

Psychologists show how the distress caused by experiencing violence and the fear of future 

aggression directly translate into negative outgroup attitudes (Canetti-Nisim et al. 2009). More 

broadly, riots sow seeds of distrust between ethnic groups (Horowitz 2001; Beber, Roessler, 

and Scacco 2014; Rohner, Thoenig, and Zilibotti 2013b). They also lead to increased 

residential segregation (Horowitz 2001; Menon 2012). In search of safety, members of the 

victimized group isolate themselves from members of the perpetrator group. This reduces the 

opportunity for positive interethnic contact that could otherwise soothe heightened 

ethnicization (Scacco and Warren 2018; Brewer and Campbell 1976; Enos and Gidron 2016). 

As a result, ethnicization should lead to reduced prosocial behavior toward the outgroup.  

Expectation of future conflict 

A third potential channel linking victimization to prosocial behavior are changed expectations 

about the likelihood of future conflict (Bhavnani and Backer 2000; Pearson 2001). Riots make 

visible the high costs and likelihood of intergroup conflict. This holds particularly true for those 

directly affected. In Osh, victims are constantly reminded about the possibility of renewed 

escalation. Some areas of the city still bear signs of destruction. For example, during our 

fieldwork, a monument dedicated to the victims of the riot was vandalized.  

Theoretically, the fear of future conflict may trigger different reactions. Realizing the 

necessity of good intergroup rapport may lead victims to invest in positive intergroup relations 

to signal benevolence (Schaub 2017). This type of prosociality is well known from classic 
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anthropology (Mauss 2011). Expectations about future conflict may thus spur prosocial 

behavior toward the outgroup. At the same time, a heightened expectation of future conflict 

may increase ingroup prosociality as individuals seek protection among members of their 

ethnic group. In light of widespread destruction of property, investment in social relations may 

be perceived as more secure than investment in physical capital (Bauer et al. 2016; see also 

Becker et al. 2018). One way of guaranteeing peer protection is to make obligations among 

neighbors through unilaterally cooperative behavior. This type of cooperation is associated 

with short-term losses incurred for the implicit promise of future reciprocation in terms of 

protection and help when in need. As a result, altered expectations about future conflict may 

increase ingroup cooperation (Vélez et al. 2016). 

Economic interdependence 

The fourth potential channel linking victimization to prosocial behavior is economic 

interdependence. Whether economic interdependence rises or falls as a result of riots, however, 

is unclear. On the one hand, the Osh riot led to a reshuffling of economic activity. Long-

standing ethnic networks were undercut. Members of the victimized group who lost their 

businesses were driven to seek employment with employers of the other ethnic group 

(Ismailbekova 2013). Perplexingly, then, the riot forced Uzbeks to cooperate more with 

Kyrgyz, and vice versa. On the other hand, riots destroy properties and livelihoods. Victimized 

families may therefore choose to send members of their households to work abroad, thus 

reducing economic interdependence (Adhikari 2013; Ismailbekova 2013). In our own 

interviews, residents reported that members of victimized households had migrated to Russia 

after the riot in order to raise funds for the reconstruction of destroyed houses. Thus, while 

there can be little doubt that economic interdependence should increase outgroup cooperation 

(Jha 2013), it remains unclear whether riots increase or decrease such interdependence. 

Taken together, the four channels demonstrate that the link between riots and prosocial 

behavior is muddled. Several conflicting hypotheses exist. While they mostly point to increases 

in prosocial behavior—particularly toward the ingroup—considerable uncertainty remains. 

There is thus a need to collect local-level evidence on prosocial behavior in the aftermath of 

riots. We do so in the context of the 2010 Osh riot. Our goal is to provide causally credible 

evidence about the effects of riots on prosociality within and across groups. We also measure 

the aforementioned mechanisms in order to unpack the complex causal process from riots to 

prosocial behavior. 
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Background 

Ethnic riots are not random events. They arise from political and economic ethnic competition 

(see Wilkinson 2004; Bohlken and Sergenti 2010; Kopstein and Wittenberg 2018), which 

plausibly correlates with patterns of in and outgroup prosociality. A fierce interethnic electoral 

rivalry may reflect preexisting group animosities (Wilkinson 2004, 4). An ethnic minority’s 

capacity to mount an electoral threat may reflect that group’s cohesion (Horowitz 2001, 168). 

Riot affected and unaffected localities could thus differ in ways that pose methodological 

challenges to a study of the consequences of riots. 

Although localities affected by riots are not randomly targeted, individuals within these 

localities may be (Horowitz 2001, 420). We therefore focus on a local variation in exposure to 

violence during a single riot event—the 2010 Osh riot (for a similar design, see Beber, 

Roessler, and Scacco 2014). The 2010 violence in Osh is a text-book case of an ethnic riot. 

During four days in June, Kyrgyz rioters killed over 400 Uzbeks and destroyed 2,843 

properties. The violence unfolded along clearly identifiable ethnic markers. And for days the 

state stayed out of the picture. Below we provide some background information on this riot. 

A brief history of the 2010 Osh riot 

Osh is the second largest and oldest city of Kyrgyzstan. The city is located in the Fergana 

Valley—a lush intermountain depression in Central Asia that is shared between Kyrgyzstan, 

Tajikistan, and Uzbekistan. After centuries of local rule by various clans and khanates, Osh 

was annexed by the Russian empire in 1876 and became part of Soviet Central Asia. In 1936, 

Osh was made a part of the new Kyrgyz Soviet Socialist Republic (Kyrgyz SSR), one of the 

constituent republics of the Soviet Union.  

For centuries, Osh was a predominantly Uzbek town (Horowitz 2001, 177). Its 

placement within the Kyrgyz SSR was thus a seeming anomaly. Commentators, however, 

largely agree that the borders within Central Asia were deliberately drawn to “divide and rule” 

(Allworth 2013). In the words of Megoran (2004, 733), borders acted as “disciplinary 

technologies”, whose purpose was to “inscript new geopolitical entities onto both the landscape 

of the Valley and the consciousness of its inhabitants.” 

It was not until the 1960s that ethnic Kyrgyz began to settle in Osh. Spurred by rapid 

industrialization, rural Kyrgyz dwellers sought new employment opportunities in the rising 

urban centers of the Soviet Union (Liu 2012, 22; Ismailbekova 2013, 110–1). In the following 
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years, the former Uzbek city slowly turned into a multiethnic economic center. The two 

dominant groups—Uzbeks and Kyrgyz—peacefully coexisted throughout the 1970s and 80s. 

Both groups cultivated their separate myths of common ancestry and cultural practices. 

However, tensions or outright hostilities were unheard of in Osh. 

Kyrgyzstan’s independence from the Soviet Union marked the beginning of increased 

ethnic tensions. Neither Kyrgyzstan nor Uzbekistan had a modern history of statehood. To 

develop a national identity, the new nations of Central Asia drew on ethnic narratives. As 

Rakhat Achylova writes “[w]hen Kyrgyzstan gained its independence, the Soviet-era 

management organizations collapsed and tribal communities once again became the 

fundamental institutions necessary for the survival of individuals and families” (cited in 

Huskey 2003, 34). Both states set up border posts, which cut through long-established trading 

routes. Uzbeks in Osh were thus separated from their “ethnic homeland.” 

As a consequence, in June 1990, Uzbeks in Osh and several surrounding villages 

attempted to break away from Kyrgyzstan. The ambitions of the Uzbek separatists triggered a 

counter-reaction in the form of a riot. The riot, at the time one of the largest and most violent 

conflicts on the territory of the former USSR (Tishkov 1995), left over 318 people dead and 

462 seriously injured. The extent of the violence shocked even the most cynical observer. 

Horowitz writes, “Uzbek babies were hung on meat-hooks, with labels asking ‘What price for 

Uzbek meat?’” (Horowitz 2001, 114).  

The conflict reemerged 20 years later. In April 2010, the toppling of Kyrgyz president 

Kurmanbek Bakiyev created a power vacuum. Fierce political competition ensued. Ethnic 

Kyrgyz in Kyrgyzstan’s south continued to support Bakiyev, who hailed from the region. 

Having suffered discrimination under Bakyiev, Osh’s Uzbek population was notably cooler. 

The interim government in Bishkek—hard-pressed on many sides—therefore drew on Uzbek 

supporters to increase political clout in the south of the country (Solvang et al. 2010, 21). 

Within weeks, Uzbeks thus turned into an important political actor. Local media and politicians 

reacted by reinforcing local Kyrgyz’s fears. Above all, they successfully mischaracterized the 

political instability as an attempt by Uzbeks to secede (KIC 2011, 22–2; Norwegian Helsinki 

Committee, later NHC, 2012, 21–2).  

By 10 June, the situation escalated into full-fledged violence. A gambling-related 

argument in Osh central casino provoked a violent confrontation between an Uzbek mob of 

1,500 people and 30 Kyrgyz police officers. Stones thrown during the clash inadvertently hit 

the local university’s female dormitory. Rumors spread that Uzbek residents had been raping 

Kyrgyz girls. Motivated by what interviewed perpetrators later would call a “patriotic impulse 
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to fend off Uzbek separatism”, and an “urge to defend their relatives”, several thousand Kyrgyz 

from neighboring villages started to make their way to Osh. Outside observers suspect that 

some of these rioters were driven by looting opportunities. By 11 June, the rioters started 

gathering at crossroads outside the city (KIC 2011, 27–9; International Crisis Group 2012, 2).  

Before reaching Osh, the Kyrgyz villagers had armed themselves heavily. Weapons 

were seized from poorly defended border posts near Osh in the Alai and Choi-Alai regions, as 

well as in Aravan and Yntymak (KIC 2011, 29). The perpetrators stole grenades, AK-47 

automatic weapons, sniper rifles, and bayonets (NHC 2012, 187–9). Once in Osh, the Kyrgyz 

perpetrators also managed to take over armored personnel carriers (APC). These happened to 

be located on two opposite sides of Osh—at the Podgornaya crossroad in western Osh, and 

near the Furkhat roundabout in the east of Osh—explaining a clear east–west pattern in the 

ensuing riot (see Figure 1.1). Supported by these vehicles, two Kyrgyz crowds subsequently 

marched toward the city center. Any Uzbek residents or property on their way came under 

attack.  

Neutral observers describe the violence as partly driven by rage, partly opportunistic 

crime, pointing out that Kyrgyz villagers plundered Uzbek shops and houses (see KIC 2011, 

30; Solvang et al. 2010, 4, 23, 33; NHC 2012, 67, 69). Rampant disagreement among the 

perpetrators and the presence of improvised weaponry meant that the assault was often chaotic, 

with assailants plundering at will and hurling Molotov cocktails at buildings that rioters 

believed to be inhabited by Uzbeks. Since the majority of violence was perpetrated by 

outsiders, elders of local Kyrgyz and Uzbek communities failed to stop the fighting despite 

considerable efforts.12 

The riot lasted for four days, during which virtually all Uzbeks of Osh had to fear for 

their lives. To defend themselves, Uzbeks set up barricades throughout the city. They were 

instrumental in blocking access to their neighborhoods (known as mahallas). There was, 

however, little defending against the APCs captured by the Kyrgyz rioters, which they used to 

break through the barricades. The violence was therefore particularly gruesome in areas where 

the mob had got a hold of APCs. We describe the precise process and the pivotal role of the 

APCs in greater detail below. Suffice it to say that they added a new dimension to an already 

brutal riot.  

When the riot came to an end on 13 June, approximately 427 people had been killed. 

Seventy-four percent of casualties were among ethnic Uzbeks. 2,843 properties were entirely 

                                                
12 Kutmanaliev (2015, 466–72) points to a notable exception to this pattern, citing a successful 
intervention of a local community leader who stopped the fighting in one Uzbek neighborhood of Osh. 
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destroyed (KIC 2011, 44). During and immediately after the riot, many Uzbek residents fled 

across the border to Uzbekistan. However, almost all of them returned to their former 

neighborhoods in the following weeks. After initially welcoming the refugees, authorities in 

Uzbekistan quickly urged them to return. Community leaders in Uzbekistan were told to report 

any encountered Uzbeks from Kyrgyzstan to the police. Shortly afterwards, the borders were 

closed, and a forced repatriation of the refugees ensued. The refugees themselves were 

concerned about losing their Kyrgyz citizenship and property. In the absence of safer 

destination, they hurried back to Osh (KIC 2011, 46). Thanks to a large-scale relief operation 

coordinated by the United Nations Office for the Coordination of Humanitarian Affairs (UN 

OCHA) most of destroyed houses in Osh were quickly rebuilt. By winter, almost all Uzbek 

victims found shelter in their own houses.  

Given the dramatic, chaotic nature of the riot, the pivotal role of APCs and the swift 

return of the victims, the 2010 Osh riot presents an ideal case to study the link between ethnic 

riots and prosocial behavior. The extent of the violence means that any effects on prosociality 

likely persisted for many years. The fact that violence was haphazard—spurred by the 

availability of APCs—allows us to construct a credible causal identification strategy. And, the 

fact that Uzbeks returned to Osh ameliorates concerns about selective attrition. However, how 

typical is Osh (2010) compared to other riots? Is whatever we gain in regard to internal validity 

paid for in the loss of external validity? We turn to this question next. 

The Osh riot in comparative perspective 

Riots vary on a number of dimensions. The target group can be a local minority (e.g. the 1990 

Baku riot) or a local majority (e.g. the 1957 Penang riot).13 It can be politically marginalized 

(e.g. the 1972 Ferozabad riot) or have its representatives in the government (e.g. the 1953 Kano 

riot). Wilkinson (2004) shows that the authorities’ reaction to unfolding violence also differs 

from riot to riot. The authorities can be quick to contain violence (e.g. the 1968 Baltimore riot) 

or can tolerate it (e.g. the 1920s Jerusalem riots). This typically determines the scale of 

destruction, which varies from moderate (e.g. the 1990 Tirgu Mures riot) to extreme (e.g. the 

1983 Nellie riot). Some riots are one-shot events (e.g. the 1989 Fergana riot), while others 

occur repeatedly in the same locations (e.g. the 1980s Karachi riots). 

                                                
13 All examples in this paragraph come from Horowitz (2001). 
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Where does Osh (2010) fit on this map of riots? And, how might its distinctive features 

affect the generalizability of our study? To address these questions, we listed all riots discussed 

in Horowitz (2001), trying to characterize them along five dimensions on which most variation 

was reported.14 Table 1.1 shows that Osh (2010) is fairly typical with regards to perpetrator 

elite support, scale of destruction, and conflict history. What distinguishes it from the majority 

of riots listed by Horowitz (2001) is the non-minority status of the victim group and its relative 

lack of political influence—features observed, respectively, in 36 and 42 percent of riots in the 

data. The closest comparisons to Osh (2010) are thus the anti-Chinese riots in Kuala Lumpur 

(1969), the anti-Luba riots in Luluabourg (1959), and the anti-Indian riots in Durban (1949–

53). 

Given the above features, one could consider Osh (2010) as a ‘critical’ test for the 

hypothesized increase in ingroup prosociality. Political exclusion and biased treatment by the 

authorities make non-state provision of services (e.g. dispute settlement or protection) 

fundamental for the well-being of Osh Uzbeks. Moreover, population size equips them with 

resources to provide these services internally (see Horowitz 2001, 496). If we observe no 

bonding among the victims of riots like Osh (2010), this outcome may be even less likely after 

other types of riots. On the other hand, the lack of political influence of Osh Uzbeks could also 

indicate the absence of prior cohesion within the group. According to this interpretation, riots 

like Osh (2010) might not trigger ingroup bonding insofar as the violence hits an already 

fractured community. Although plausible, I found no evidence that the lack of political 

influence of Osh Uzbeks is related to internal community fractures. Rather, it seems related to 

the biased electoral system, which favors ethnic Kyrgyz (see Horowitz 2001, 296–301).  

The same reasons for which Osh (2010) is a ‘critical’ test for our ingroup disintegration 

hypothesis makes it a relatively easy test for the hypothesized reduction in outgroup 

prosociality. Members of ethnic groups who do not see repeated aggression from ethnic rivals, 

or experience systematic discrimination from rival-dominated state may not withdraw from 

interethnic cooperation in response to the riot. Nevertheless, evidence from Sudan (Beber, 

Roessler, and Scacco 2014) and Kenya (Dercon and Gutiérrez-Romero 2012) shows that 

exposure to ethnic violence can exacerbate outgroup attitudes even among members of the 

privileged groups entrenched in the government. Our results should thus travel to the contexts 

                                                
14 We used the list of riots compiled and shared with us by David Laitin (2001a), adding new variables 
to the data. Section 1 in the Chapter Supplementary Information describes our coding protocol. 
Although there are more recent datasets on riots (e.g. Salehyan et al. 2012), we decided to rely on 
Horowitz’s data (2001) given its global coverage and unmet level of detail. 
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of less “institutionalized” intergroup animosities, such as, for example, the 1958 Nottingham 

riot.  

 

Table 1.1: The 2010 Osh riot in comparative perspective 

 Victim 
politically 
influent 

Victim  
local 

minority 

Destructive 
riot  

Repeated  
riot  

Perpetrator 
elite 

support 

Osh (2010) No No Yes Yes Yes 

% like Osh (2010) 42% 36% 75% 52% 76% 

N  128 132 146 265 115 

Notes: The table describes the indicated features of the 2010 Osh riot and reports the percentage of riots 
from Horowitz’s (2001) list sharing the same characteristics. The number of observations varies across 
columns due to incomplete information in our source. The data coding protocol is available in Section 
1 of the Supplementary Chapter Information. 

Figure 1.1: Areas of Osh damaged during the riot 

 
Notes: Red areas witnessed damages as a result of the riot. Source: UNITAR/UNOSAT (2010). 
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Figure 1.2: Ethnic composition 

 
Notes: The map characterizes the buildup in Osh. Multistory houses are predominantly inhabited by 
ethnic Kyrgyz, while single-story houses are predominantly inhabited by ethnic Uzbek. The exact ethnic 
competition is estimated in combination with data from the 2009 census. Source: authors’ elaboration. 

Design 

Population 

Our population of interest are the inhabitants of damaged neighborhoods in the city of Osh, 

which we compare to individuals in non-damaged neighborhoods. We identified damaged 

neighborhoods using satellite imagery produced for the United Nations Office for the 

Coordination of Humanitarian Affairs (UN OCHA) shortly after the riots (2010). The image, 

plotted in Figure 1.1, shows areas of the city destroyed or damaged during the riot.  

According to the 2009 census, Osh has 258,111 inhabitants, 44 percent of whom 

identify as Uzbek and 47 percent as Kyrgyz (see Figure 1.2). The remainder comprises a variety 

of ethnicities including Russians and Tajiks. Geographically, we focus on the historic city 

center, which we define as the 2.5km radius around Osh’s central bazaar. As in many Central 

Asian countries, the bazaar is the cultural, political and social center of the city, with a trading 



 24 

history stretching over 2,000 years (Welter, Smallbone, and Isakova 2006, 103). Most of the 

destruction during the riot occurred in this historic center. Zooming in on the center thus allows 

us to study the micro-level effects of the riots on its inhabitants.  

 

 
Figure 1.3: Sampling area 

 
Notes: The map plots the administrative districts of Osh. The dark circle indicates the historic center 
and sampling area. The area outlined in red, Kyzyl-Kyshtak, does not formally belong to Osh, but is 
historically and culturally part of the city. It is therefore included in our sampling frame. Source: 
authors’ elaboration. 

Sampling 

In order to gain a representative sample of Osh’s city center, we employed a multi-stage random 

sampling method. Our primary sampling units (PSUs) are 250m x 250m grid cells constructed 

from the GHS population grid (Freire and Pesaresi 2015). We superimposed these PSU unto a 
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map of our sampling area (see Figure 1.3). Given our interest in victimization during riot and 

given that most victims were ethnic Uzbeks (72 percent of identified victims; International 

Crisis Group 2010), we oversampled: a) Uzbek respondents and; b) damaged areas. 

Specifically, we decided to sample 880 Uzbek and 220 Kyrgyz15 and to draw 50 percent of 

PSUs from damaged areas. We estimated the share of Kyrgyz and Uzbek individuals in a given 

PSU using data from the Kyrgyz census which we combined with information on the prevalent 

housing type inhabited by members of each group.  

We marked as ‘damaged’ all PSUs that suffered from physical destruction during the 

riot according to the UN OCHA satellite imagery (N=64). In the analyses in the remainder of 

the chapter, respondents recruited from these PSUs are considered as victimized. Although we 

were not able to ask direct questions about victimization during the riot (the issue turned out to 

be too sensitive, as elaborated later), we validated our PSU-level victimization measure by 

administering a question about property losses in the ten years prior to the survey.16 In line with 

our expectations, respondents from damaged PSUs score significantly higher on the property-

loss index, compared to respondents recruited from ‘non-damaged’ PSUs (N=276)—i.e. areas 

that did not suffer from physical destruction during the riot according to the satellite imagery. 

This much is illustrated in Figure A1.1 in the Supplementary Chapter Information (SI). The 

figure bolsters our confidence in the aggregate treatment measurement. 

Given that our treatment is measured at the PSU level, we are unable to distinguish 

between victimization in the form of exposure to physical violence against oneself or one’s 

kin, and victimization as the destruction of personal property. We believe that both types are 

correlated but we lack systematic evidence to prove this point. However, the data collected on 

the property losses (some of which plausibly took place as a result of the riot, e.g. loss of a 

house) allows us to distinguish between individuals not directly victimized and their neighbors 

who were.  

Sample sizes for each PSU were determined by randomly drawing with replacement 

from the described pool of PSUs, weighted by the number of inhabitants within them. This 

procedure left us with 227 PSUs to recruit our sample from—57 ‘damaged’, and 170 ‘non-

damaged’. Samples sizes were determined independently for Uzbek and Kyrgyz subjects, 

                                                
15 This figure includes 100 observations from a pretest. The reason for surveying one-fifth of Kyrgyz 
individuals is two-fold. First, the survey firm was uneasy with the prospect of conducting an exclusively 
Uzbek survey. Second, we included Kyrgyz in order to assess whether potential treatment effects can 
also be seen among members of the perpetrator group. 
16 We measured property losses asking the following question: “During the past 10 years, did you lose 
any of the following things due to some misfortune etc.? Please mark all that apply.” Responses 
included the following options: car, TV, house, money, business, and other.  
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resulting in the two samples shown in Figures 1.4 and 1.5. Our enumerators selected 

households within PSUs following a random walk procedure. They started recruiting 

respondents in a location randomly chosen by our GIS software (QGIS). They then contacted 

ever third household along the road in the designated area until all interviews were completed.17 

Enumerators were allowed to interview only one person from each household. This person was 

randomly chosen from household members that were present in the house at the time of the 

interview.18 Recruited respondents were interviewed in their native language—Kyrgyz or 

Uzbek—by coethnic enumerators. All interviews took place between July and October 2017, 

a period coinciding with a temporary return of Osh labor migrants from Russia.19 The 

descriptive statistics of our sample are given in Section 2 in the SI. 

 
Figure 1.4: Uzbek sample 

 
Notes: The figure plots the randomly drawn PSUs for the Uzbek sample. The numbers indicate the 
sample size. Source: authors’ elaboration.

                                                
17 While recruiting respondents in multistory houses, enumerators were allowed to interview one 
household every third floor. This procedure applied mainly to Kyrgyz respondents. 
18 We varied the time of the interviews to ensure that individuals who work during the day had the same 
chance to be interviewed as non-working subjects.  
19 Scheduling all interviews during the summertime allowed us to reach out to those residents of Osh 
who do not permanently live in the city. This is important, given that some residents migrated after the 
riot, but continue visiting Osh in the summertime (see Ismailbekova 2013).  



 27 

Figure 1.5: Kyrgyz sample 

 
Notes: The figure plots the randomly drawn PSUs for the Kyrgyz sample. The numbers indicate the 
sample size. Source: authors’ elaboration. 

Outcome measurement 

Our main measure of prosocial behavior is a two-stage Prisoner’s Dilemma (PD) game. The 

PD is a widely used measure of cooperation (e.g. Camerer 2003). Respondents were asked to 

play a game with an anonymous partner in which they had to either choose ‘plus’ (cooperative 

choice) or ‘minus’ (noncooperative choice). The payoffs of the game are given in Figure 1.6. 

When both players choose minus, they obtain 60 Kyrgyz Som (KGS; 0.85 USD); when both 

choose plus, they obtain 80 KGS (1.15 USD); while when one chooses minus and the other 

plus, the former gains 100 (1.45 USD) and the latter gains 20 KGS (0.30 USD). The game is a 

dilemma because the collectively highest payoffs are realized when both players cooperate, but 

the unique equilibrium is to defect.20  

                                                
20 We note that we implemented a modified version of the classic PD whereby the simultaneous 
uncooperative choices of two players yield the same collective payoffs as the unilateral uncooperative 
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Figure 1.6: Choices and payoffs in the Prisoner’s Dilemma (PD) game 

 
Notes: The figure shows the game tree of the Prisoner’s Dilemma and the respective payoffs at the end 
of each node.  
 

Importantly, before participants made their choices, we informed them that they would 

play the game twice with two different residents of Osh: a Kyrgyz and an Uzbek resident.21 

We considered coethnic game partners as ingroup members, while non-coethnic partners were 

considered as outgroup members.22 To avoid ordering effects, we randomized the order of these 

conditions. To determine the payoffs, participants’ choices were randomly matched with the 

choices of other residents of Osh who had participated in a pretest.23 We informed participants 

that their choices would be communicated to their partners via text messages, guaranteeing 

                                                
choice of one of them. This modification is necessary to ensure that players do not ‘play against the 
experimenter’ (Zizzo 2010). 
21 We explicitly signaled the ethnicity of game partners, telling respondents whether they were playing 
with Kyrgyz or Uzbek residents of Osh. 
22 Whether Osh residents consider coethnics as ingroup members is an empirical question. We assume 
so, given that it was ethnicity that defined conflict parties during the riot (both in 2010 and in 1990). 
Moreover, ethnicity in Osh defines how people vote, where they live, which language they speak, what 
they eat, and how they dress, to name a few.  
23 We conducted a pretest with 50 participants (both Kyrgyz and Uzbeks) recruited in the Osh bazaar. 
They played a Prisoner’s Dilemma game without answering survey questions. We later matched these 
individuals with our respondents of doorstep survey as experimental game partners.  
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minimal visibility of their actions. Participants were then handed over the tablet-PC used for 

data collection and took their decisions in private. On average, Uzbek participants cooperated 

in 63 percent of cases when playing with coethnics, and in 56 percent of cases when playing 

with Kyrgyz partners (see Table 1.2). 

Our second measure of prosocial behavior is the degree to which individuals are willing 

to act altruistically. We measure altruism using a nonstrategic Dictator Game (DG; Kahneman, 

Knetsch, and Thaler 1986). Participants were given 50 KGS (0.70 USD) and were asked to 

decide how much, if any, of this amount they would share with another resident of Osh. To 

ease implementation, respondents were allowed to choose any share that is multipliable by five. 

Since there is no sanctioning mechanism in the nonstrategic DG, any positive amount shared 

with another person is interpreted as an indication of altruistic behavior. The DG was placed 

after the PD.  

Once again, before participants made their choices, they were informed that they would 

play the game twice: once with a coethnic and once with a non-coethnic partner (Kyrgyz or 

Uzbek). We randomized the order of these game conditions. Participants were told that money 

shared with other players would be transferred in mobile phone credit, but that no information 

about the sender would be revealed. All survey respondents who gave us their phone numbers 

were considered as potential recipients of DG transfers. As Table 1.2 shows, Uzbeks gave an 

average of 13.5 KGS (0.20 USD) to their coethnics, and 12 KGS (0.18 USD) to the outgroup. 

At the end of the survey, participants were shown aggregated payoffs from all PD and DG 

rounds and paid in cash.24  

 

                                                
24 Aggregating the payoffs served the purpose to keep the individual decisions confidential from the 
enumerators. 
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Table 1.2: Outcomes (Uzbek sample) 
 Uzbek sample Uzbeks 
  Affected Unaffected 

Outcomes    
PD ingroup 62.8 56.7 68.0 
PD outgroup 55.6 51.3 59.3 
DG ingroup 26.5 18.8 33.2 
DG outgroup 24.1 16.4 30.7 

Mechanisms    
Risk preferences (0–4) 1.6 1.7 1.4 
Ethnic identification 39.4 47.8 31.2 
Coethnic hero 34.5 34.7 34.4 
Future conflict (1–3) 2.8 2.8 2.8 
Cooperative signals (1–5) 3.2 3.0 3.3 
Remittances 14.1 10.8 16.9 
Interethnic employment 15.5 15.6 15.4 

Confounders (2009)    
Nighttime lights (0–61) 53.1 54.1 52.2 
Historic wealth (1–5) 3.7 3.8 3.6 
Police station (%) 20.5 25.7 16.0 
Hospital distance (km) 2.0 1.7 2.2 
Leadership (1–5) 3.2 3.3 3.0 
Floor area ratio (%) 85.1 84.8 85.3 
Street width (2–18) 5.2 5.6 4.9 
N 878 409 469 

Notes: The table shows the descriptive statistics of the outcome and mechanism measures as well as the 
potential pretreatment confounders. We report the sample size and the average for the full sample as 
well as for the affected and unaffected Uzbek samples. The sample sizes are slightly different for four 
variables with missing data: ethnic identification (N=799), coethnic hero (N=799), future conflict 
(N=800), and cooperative signals (N=877). All variables are in percentages, unless stated otherwise. 

Mechanism measurement 

In addition to estimating the reduced-form link between the riot and prosocial behavior, we 

also collected measures for the aforementioned four potential mechanisms. While we cannot 

make a causal argument about mediation, we can nonetheless explore whether the riot affected 

the potential causal channels. 

We measure risk preferences using a hypothetical lottery instrument (Eckel and Wilson 

2004). Respondents were provided with four scenarios in which they could receive a smaller 

amount of money with certainty or a larger amount with 50 percent probability. The question 
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reads as follows: “What would you prefer? A 50% chance of receiving 1000 Som and a 50% 

chance of receiving nothing, or a sure payment of [50/100/200/500] Som?” We scale these 

items to an additive risk index (Risk preferences; mean of 1.6).  

We measure ethnicization using two survey items. First, we asked respondents to 

choose two of their most important identities out of a list of five (Eifert, Miguel, and Posner 

2010). The listed identities included gender, language (Kyrgyz or Uzbek), class, religion, and 

the so-called intelligentsia (meaning, well-educated). We then recorded whenever respondents 

mentioned language, treating it as an indication of ethnic identification (Ethnic identification; 

mean of 39.4 percent). Second, we asked respondents to choose their two most significant 

historical or mythical heroes out of a list of five. The list included the following options: Amir 

Temur, Alisher Navoi, Manas, the Prophet Muhammad, and Jesus of Nazareth. We then 

recorded whenever Uzbek respondents mentioned Amir Temur, treating it as another indicator 

of ethnic identification (Coethnic hero; mean of 34.5 percent). We combine both variables to 

a standardized ethnicization index.25  

We measure the expectation of future conflict using two survey items. First, we asked 

respondents: “Thinking about the relations between citizens of different nationalities in Osh, 

how do you think the relationship will develop in the future?” The variable was scored on a 

three-point scale ranging from “May get better” to “May get worse” (Future conflict; mean of 

2.8). Second, to measure the extent of cooperative signaling so as to avoid conflict, we asked 

“When you interact with Uzbek / Kyrgyz citizens of Osh, do you try to use words in the 

Uzbek/Kyrgyz language?” (Laitin 2001b, 2000). Uzbek subjects were asked about their use of 

the Kyrgyz language when interacting with Kyrgyz, and vice versa. The variable, scored on a 

five-point scale, ranged from “Never” to “All the time” (Cooperative signals; mean of 3.2). 

We combine both variables to a standardized future conflict index.  

Lastly, we measure economic interdependence using two survey items. First, 

respondents were asked: “What percentage of your household income comes from money 

transfers from relatives who work abroad or in another Kyrgyz city?” (Remittances; mean of 

14.1 percent). The variable captures economic disengagement, which should reduce 

interdependence. Second, respondents were also asked: “What is the ethnicity of your 

employer?” We recorded whenever an Uzbek mentioned a Kyrgyz employer (Interethnic 

                                                
25 We acknowledge that the above measures of ethnicization are far from perfect. We were not able to 
implement more direct questions about ethnic identification because they turned out to be too sensitive. 
Moreover, we did not want to risk raising the salience of ethnic divisions in an already divided city (for 
more information, see Section 6 in the SI). 
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employment; mean of 15.5 percent). We combine both variables to a standardized 

interdependence index.  

Attrition 

Before laying out our results, we must address one inferential caveat. The data was collected 

seven years after the riot. A skeptic would rightly quibble that the riot may have caused non-

ignorable migration. Perhaps, the riot led cooperative people to leave affected areas. Any 

differences between affected and unaffected areas would then not be due to victimization, but 

due to selective migration patterns. Alternatively, the riot could have affected individuals’ 

propensity to participate in a scientific study. While such mechanisms, in and of themselves, 

would be interesting, we have little reason to believe that our study suffers from nonrandom 

migration or attrition. We developed three measures to bolster our confidence.  

First, we asked respondents: “Have you always lived in this house within this this 

mahalla/rayon26 or did you move between houses?” 96.0 percent of Uzbek respondents said 

they have never moved houses. This number is virtually similar, if not higher, in destroyed 

areas (97.6 percent). These high numbers confirm our own qualitative interviews. Despite 

witnessing traumatic destruction and violence, Uzbeks moved back into their old 

neighborhoods. They rebuilt their houses and put their lives back on track. Current satellite 

images also confirm that the destroyed houses have since been rebuilt. After all, the mahallas 

had been the home to them and their families for generations. We thus did not come across any 

evidence that would point to systematic migration.  

Second, we asked our respondents to estimate how many residents had migrated into 

or out of their neighborhood. Specifically, we asked: “Since 2009, how many people you know 

of have moved into or out of your apartment block / your street in your mahalla?” On average, 

Uzbek respondents estimated that 1.7 people had migrated into the neighborhood, while 3.0 

had migrated out of the neighborhood. Within affected neighborhoods, this number was even 

smaller. Here, Uzbek respondents stated that 1.4 individuals had moved into the neighborhood, 

while 3.0 had left it. The low number thus shows the absence of systematic migration. This 

evidence is in line with qualitative interviews with victims of the Osh riot conducted by other 

scholars. Ismailbekova (2013, 109), for instance, writes that “Uzbeks have proved reluctant to 

                                                
26 “Mahalla” is how Uzbeks refer to their neighborhoods, while “rayon” is how Kyrgyz refer to theirs.   
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leave the Osh area. Uzbeks have a long history of living in the region of Osh; strong emotional 

and historical sentiments bind them to the region and its graveyards and sacred sites.” 

Third, in order to assess the degree to which our evidence is sensitive to the inclusion 

of “outsiders” (i.e. the 2–3 percent of respondents not born in the sampled neighborhoods), we 

estimate our preferred model (elaborated below) using extreme value bounds (Horowitz and 

Manski 2000). Specifically, one may argue that prosocial individuals migrated to safer areas 

of Osh, while antisocial individuals migrated into the destroyed areas. We have no evidence 

whatsoever that this took place. Still, in Table A1.3 in the SI, we re-estimate our benchmark 

model (Table A1.2) assigning migrants in destroyed areas the highest possible outcome for the 

four cooperation items, and migrants in non-destroyed areas the lowest possible outcome. The 

results show that the below findings (see the next section) are robust to this, admittedly harsh 

and qualitatively unwarranted, imputation strategy. 

Results 

In this section, we estimate the effect of the riot on prosocial behavior. Our analysis proceeds 

in five pre-registered steps. Our goal is to gradually improve our causal identification strategy. 

We first report a basic correlation. We then control for potential confounders. Thereafter, we 

adjust for spatial autocorrelation. Fourth, we present a matching procedure. In the fifth step, 

we introduce an instrumental variable strategy, which we corroborate using falsification tests 

and randomization inference. To save space, the main body of the chapter only discusses the 

basic correlation, pretreatment confounders and the instrumental variable approach. Models 

addressing spatial autocorrelation as well as the matching analyses are reported in the SI. 

Basic correlation 

In a first step, we compare affected to unaffected PSUs in the Uzbek sample. We code 

respondents as affected if they currently live in a PSU, which witnessed destruction during the 

riot. We should note that we were unable to ask direct victimization questions due to safety 

considerations. Indeed, initial attempts during a pretest of the survey were met with hostility 

among respondents. Therefore, we excluded all victimization questions from the survey. We 

should point out that by focusing on damaged PSUs—not individual-level victimization—we 

use an empirical strategy less plagued by endogeneity. Put differently, individual-level, self-
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reported victimization is plausibly more endogenous than PSU-level victimization inferred 

from the satellite imagery (Barclay Child and Nikolova 2017). Having laid out this caveat, we 

proceed to estimate the following linear model: 

 

(1)		𝑌& = 𝛼& + 𝛽+Destruction& + ε& 
 

where Yi represents our outcome of interest for individual i. The variable Destruction takes on 

the value 1 if respondent i lives in a PSU that was damaged during the riot. We identified 

whether PSUs are affected ex ante when devising our sampling strategy (see Figure 1.1).  

 

Figure 1.7: Coefficient plot of the effect of treatment on prosocial behavior 

 
Notes: The figure plots point-estimates (dot) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated outcomes on the destruction dummy. All outcomes 
are standardized. The underlying regression table is available in Table A1.2 in the Supplementary 
Information. All models draw on 876 degrees of freedom. 
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In Figure 1.7, we plot the coefficient for the destruction dummy and its accompanying 

90 and 95 percent confidence intervals. The underlying regression table is available in the SI 

(Table A1.2). The figure demonstrates that Uzbek respondents residing in damaged 

neighborhoods show substantially lower levels of prosocial behavior. Our aggregate 

prosociality index is 0.33 standard deviations lower in affected areas. This is a sizable 

reduction. The finding implies that the ethnic riot had a lasting negative effect on cooperation 

within affected areas. The accompanying standard error is very low (0.05), which builds 

confidence in our finding that the riot reduced prosocial behavior.  

We confirm this picture when looking at the subcomponents of the index. Uzbek 

respondents in affected areas allocate 0.47 standard deviations (or 7 out of 50 KGS) less to 

Kyrgyz individuals in a DG. They also are 0.16 standard deviations (or 8 percentage points) 

less likely to cooperate with a Kyrgyz individual when playing a PD game. Both estimates are 

precisely estimated and reflect a substantively meaningful reduction in cooperative behavior 

with the outgroup. The evidence is thus in line with the first Horowitzian hypothesis that riots 

cause the deterioration of intercommunal relations. 

However, is the reduction in cooperation also visible within the Uzbek community? Or 

do we, by contrast, observe an increase in ingroup cooperation? The lower two lines in Figure 

1.7 reject the second Horowitzian hypothesis. They show that prosocial behavior is also lower 

within the Uzbek community. The effect sizes are remarkably similar to the ones distilled from 

games played with the Kyrgyz outgroup. Uzbek respondents in affected areas allocate 0.46 

standard deviations (or 7 out of 50 KGS) less to Uzbek recipients. In a similar vein, they are 

0.23 standard deviations (or 11 percentage points) less likely to cooperate with an Uzbek 

individual in a PD game.27 

Taken together, our basic cross-sectional analysis shows that cooperation is lower in 

riot-ridden areas of Osh—both toward the ingroup and the outgroup. This holds true for 

individuals who lost their house in damaged neighborhoods (presumably as a result of the riot) 

and other residents who did not incur substantial property losses (see Figure A1.2 in the SI). 

Given that the evidence was collected seven years after the riot took place, our finding points 

to a pronounced, long-lasting negative effect on prosociality.  

 

                                                
27 It is important to remind the reader that the order of the primed ethnicity was randomized across both 
experimental measures. Ordering effects can thus be ruled out. 
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Controlling for confounders 

Although there is evidence that the riot erupted unexpectedly, and that target selection was 

haphazard, some pretreatment variables could confound the causal relation between the 

destruction and prosocial behavior. Confounding takes place if a variable affects both 

destruction as well as prosocial behavior. Thus, to assess confounding, we must draw on 

historic data from before the riot. Otherwise, the confounders might themselves have been 

affected by the riot. This could lead to posttreatment bias. Based on a review of the qualitative 

literature on the riot, and drawing on interviews with local experts, we distilled four plausible 

confounders, which we discuss in turn. 

First, rioters may have chosen Uzbek neighborhoods that are wealthier, given that this 

increases rioters’ incentives to loot (McPhail and Wohlstein 1983; Rosenfeld 1997; Collier 

2000). At the same time, a neighborhoods’ level of wealth may positively affect its level of 

prosocial behavior (Cárdenas 2003; Stark 2004). To measure wealth before the riot, we use two 

variables, which we report in Table 1.2. First, we use nighttime lights, a relatively well-

established measure of wealth (Weidmann and Schutte 2017). The average PSU nighttime light 

density in 2009, scored on a scale from 0 to 61, was 53.1 (Nighttime lights). Second, we 

administered a retrospective survey item, asking respondents about their respective PSU’s 

wealth before the riot. The question was as follows: “How would you describe the economic 

situation of people from this neighborhood in 2009?” Answer choices, scored on a five-point 

scale, ranged from “Very badly off” to “Very well off” (Historic wealth; mean of 3.7). The 

question was prefaced with the following script in order to ensure an accurate historic 

recollection: “I’d like you to think back to the year 2009. In that year the last census was 

conducted, and we want to compare the situation then with the situation now.” We combine 

both variables to a standardized historic wealth index. 

Second, rioters may have chosen Uzbek neighborhoods with lower levels of state 

capacity, given that this lowers the risk of being apprehended by police (Kalyvas and Kocher 

2007; Richani 2010; Gennaioli and Voth 2015). At the same time, low state capacity may affect 

cooperation since the state is unable to effectively enforce contracts (Banerjee and Somanathan 

2007; Besley and Persson 2010). To measure state capacity before the riot, we use two 

variables. First, we administered a retrospective survey item that inquired about the presence 

of police stations in a given neighborhood before the riot. Specifically, we asked: “Which of 

the following places were present in your immediate neighborhood in 2009?” We then recorded 

what percentage of respondents mentioned a police station (Police station; mean of 20.5). 
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Second, we measure a given PSU’s distance to the nearest hospital (Hendrix, 2010). The 

assumption here is that hospitals are unlikely to move as a result of riots (Hospital distance; 

mean of 2.0 km). Both variables are combined to a standardized state capacity index. 

Third, rioters may have chosen neighborhoods with lower levels of community 

policing, given that this reduces the likelihood of effective local defense (Sampson and Groves 

1989; Sampson et al. 2005; Kutmanaliev 2017). At the same time, low community policing 

may also lower cooperation by making it impossible to punish defectors (Fearon and Laitin 

1996; Hipp and Perrin 2006). To measure community policing before the riot, we use a 

retrospective survey item. Specifically, we inquired about the power of local leaders before the 

riot: “How powerful were your local leaders then (in 2009)?” The answer choices, scored on a 

five-point scale, ranged from “Not powerful at all” to “Very powerful” (Leadership, mean of 

3.2).28 

Fourth and last, rioters may have chosen neighborhoods that are more easily accessible, 

so as to minimize the risk of an ambush (Adams 1972; Watts 2010; Schutte 2015). At the same 

time, accessibility may also spur prosocial behavior by making interactions more feasible. To 

measure accessibility before the riot, we use two variables based on 2009 satellite data. First, 

we calculate the density of houses within a PSU in terms of its floor area ratio (Floor area 

ratio; mean of 0.15). Second, we measure the width of roads in a given PSU (Street width; 

mean of 5.2). Both variables are combined to a standardized accessibility index. 

With these four possible confounders at hand, we estimate the following linear model: 

 

(2)		𝑌& = 𝛼& + 𝛽+Destruction& + 𝛽8Wealth& + 𝛽=State	Capacity& + 𝛽BCommunity	Policing&
+ 𝛽FAccessibility& + ε& 

 

We report results from the linear model controlling for confounders in Table 1.3. The table 

shows that the coefficients are virtually unchanged when including the four possible 

confounders. The destruction dummy continues to be significantly lower among Uzbek 

respondents living in damaged neighborhoods. The aggregate prosociality index (Model 5) is 

0.39 standard deviations lower with a small standard error of 0.05. The coefficients of the 

control variables yield an ambivalent picture. The wealth index is associated with an increase 

in cooperation by 0.60 standard deviations, while the state capacity index has a coefficient of 

                                                
28 For the construction of the indices, several missing values had to be imputed to avoid dropping 
outcome measures and thus compromising the representativeness of our sample. The imputation 
procedure is explained in Section 5 in the SI. We note that our results are fully robust to dropping 
observations for which variables are missing. 
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0.42 standard deviations. The community policing as well as the accessibility index, by 

contrast, are negative and insignificant predictors of prosocial behavior.  

 
Table 1.3: Regression of prosocial behavior on destruction controlling for confounders 
 PD 

ingroup 
DG 

ingroup 
PD 

outgroup 
DG 

outgroup 
Prosociality 

index 
 (1) (2) (3) (4) (5) 
Destruction -0.29*** -0.52*** -0.21** -0.53*** -0.39*** 
 (0.07) (0.07) (0.07) (0.07) (0.05) 
Wealth index 0.46 0.52 0.82* 0.59 0.60* 
 (0.33) (0.32) (0.33) (0.32) (0.23) 
State capacity index 0.17 0.68*** 0.14 0.68*** 0.42*** 
 (0.15) (0.14) (0.15) (0.14) (0.10) 
Community policing 0.08* -0.08* 0.05 -0.08* -0.01 
 (0.03) (0.03) (0.03) (0.03) (0.02) 
Accessibility index 0.29 -0.55 -0.17 -0.53 -0.24 
 (0.31) (0.30) (0.31) (0.30) (0.22) 
Constant -0.66* 0.01 -0.72* -0.05 -0.35 
 (0.28) (0.27) (0.28) (0.27) (0.20) 
Adjusted-R2 0.023 0.079 0.015 0.081 0.072 
N 878 878 878 878 878 

Notes: The table reports point-estimates and standard errors of linear regressions of the indicated 
prosocial behavior outcome on the destruction dummy, controlling for the four confounders. All 
outcomes are standardized. Models without imputing the community policing item are reported in 
Figure A1.3, which confirms the robustness of our finding. *** p<0.01, ** p<0.05, * p<0.1. 

When scrutinizing the prosociality subcomponents, we find similarly consistent effect 

sizes when controlling for possible confounders. Affected Uzbek respondents allocate 0.53 

standard deviations (or 8.5 out of 50 KGS) less to Kyrgyz individuals in the DG. They also are 

0.21 standard deviations (or 13 percentage points) less likely to cooperate with a Kyrgyz 

individual in the PD game. The standard errors for both estimates are very low (0.07). We thus 

confirm the substantive reduction in prosocial behavior among victimized Uzbek respondents 

toward the outgroup. 

 In Models 1 and 2, we report regressions for the within-group cooperation outcomes. 

Here we also find a substantively higher reduction among victimized Uzbeks as a result of the 

riot. The effect sizes are similar in size to the outgroup measures. Uzbek respondents in affected 

areas allocate 0.52 standard deviations (or 8.5 out of 50 KGS) less to Uzbek recipients. And, 

they are 0.29 standard deviations (or 17 percentage points) less likely to cooperate with an 
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Uzbek individual in a PD game. The reduction in community cohesion is thus also visible 

within the Uzbek community.  

Additionally, we can use the aforementioned confounders to provide a broader 

assessment of the extent to which the riot affected areas in a haphazard fashion. To do so, we 

estimate a model that associates the destruction dummy with the likely confounders, as well as 

other pretreatment control variables at our disposal that may help explain selection into 

treatment. These are the share of women in a PSU, the share of older people in a PSU, the 

average education level of the respondent’s father in a PSU, as well as a geographic indicator 

whether the PSU lies east of the main river (the traditional town center). All variables, 

conceivably, should increase the likelihood of an attack (though they do not necessarily 

confound the causal relationship).  

We report results from this model in Table 1.4. It demonstrates that the pretreatment 

variables do a poor job of predicting destruction during the riot. Indeed, a test of joint 

significance is insignificant (F-Stat of 1.7). The only variable that meaningfully predicts the 

‘treatment’ is distance to the nearest hospital. But, the presence of a police station has the 

opposite (insignificant) sign. In sum, the analysis shows that destruction during the riot cannot 

be meaningfully predicted on the basis of pretreatment covariates.  

To further bolster our confidence that the observed reduction in prosocial behavior is 

indeed a product of the riot, we make use of the Kyrgyz sample. Kyrgyz individuals also lived 

in areas affected by the riot. However, they were not victimized. Rather, they happened to live 

in neighborhoods with a strong Uzbek presence. Kyrgyz houses in these neighborhoods were 

spared by the attacking mob and their residents remained largely unscathed.29 As much is 

confirmed by the property-loss index which does not differ between Kyrgyz from affected and 

unaffected areas (see Figure A1.9 in the SI). Our Kyrgyz respondents from riot affected areas 

are thus a suitable comparison group to assess whether victimization, rather than unobserved 

locality characteristics, drives the reduction in prosocial behavior. (Table A1.4 in the SI 

provides descriptive statistics on the Kyrgyz sample.) In Figure A1.10 in the SI, we 

demonstrate that the prosociality index is essentially unaffected by the riot among Kyrgyz 

individuals. The index is roughly 0.05 standard deviations lower in affected neighborhoods. 

But, the accompanying standard error is large (0.11). The evidence thus points to victimization, 

rather than unobserved confounders, as a cause of reduced prosociality.  

                                                
29 In many mixed neighborhoods, e.g. in the Osh Rayon along Masalieva Road, Kyrgyz and Uzbeks 
live on the opposite sides of the street which facilitated discriminatory targeting. 
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Table 1.4: Regression of destruction dummy on pretreatment covariates 
 Destruction 
Nighttime lights 0.002 
 (0.006) 
Historic wealth 0.040 
 (0.053) 
Hospital distance -0.091* 
 (0.029) 
Police station 0.095 
 (0.103) 
Leadership 0.027 
 (0.053) 
Floor area ratio -0.381 
 (0.884) 
Street width 0.020 
 (0.027) 
Female -0.090 
 (0.103) 
Age -0.004 
 (0.003) 
Father’s education 0.020 
 (0.026) 
East of main (Ak-Buura) river 0.101 
 (0.05) 
Constant 0.091 
 (0.485) 
R2 0.117 
F Statistic 1.773 
N 157 

Notes: The table reports point-estimates and standard errors of a linear regression (OLS) of the 
destruction dummy on the indicated pretreatment covariates. *** p<0.01, ** p<0.05, * p<0.1. 

In the SI, we confirm the robustness of this finding in two other ways. First, we show 

that all estimates remain strongly significant when: a) aggregating the data at the PSU level; b) 

adjusting standard errors for spatial autocorrelation using three independent connectivity 

matrices and; c) estimating spatial lag models (Section 3). Second, we also show that the results 

are highly similar when matching individuals on pretreatment covariates using a rather strict 

caliper of 0.05 (Section 4). 
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Instrumental variable 

Even when controlling for confounders and spatial autocorrelation, one may worry that 

unobserved variables explain posttreatment differences in our outcome of interest across 

damaged and non-damaged PSUs. To address this concern, this section introduces a pre-

registered instrumental variable strategy. Specifically, we exploit the fact that the riot was 

inflicted by Kyrgyz villagers from outside of Osh who had to rely on APCs to break through 

the barricades set up by Uzbek residents. As much is documented in three independent reports 

by the Kyrgyzstan Inquiry Commission, the Norwegian Helsinki Committee, and Human 

Rights Watch.  

Most Uzbeks in Osh, as in other Central Asian cities, live in mahallas. These typically 

include 20–50 houses, which are clustered around a mosque or central square. Mahallas are 

tightly knit communities, “controlled and monitored by the local community [and] [...] 

accessible only to members of the community” (Kutmanaliev 2015, 457). Despite the 

construction of multistory apartment buildings during the Soviet Era, Osh Uzbeks have largely 

remained in the historic mahallas (Liu 2012). This is one reason for the ethnic segregation of 

the city. Crucially, the mahallas marked an effective hindrance to the Kyrgyz perpetrators. As 

was pointed out above, they allowed Uzbeks to set up barricades and road blocks, which 

“played an important role in saving some of the neighborhoods from violence” (Kutmanaliev 

2015, 453). Without the use of armored vehicles, Kyrgyz perpetrators could not have accessed 

the mahallas. The APCs were thus pivotal in orchestrating the attacks. As much is demonstrated 

in several qualitative accounts. Human Rights Watch, for example, writes: 

 [V]iolence began when a large crowd of ethnic Uzbeks gathered in the center 
of the city of Osh on the evening of June 10 in response to a fight between a 
few Kyrgyz and Uzbek men. [...]. Outraged by the violence [...], crowds of 
ethnic Kyrgyz from nearby and remote villages joined the local Kyrgyz gangs 
and descended on Uzbek neighborhoods in Osh [...]. The attacks on Osh 
Uzbek neighborhoods of Cheremushki, Shait-Tepe, Shark, and others, 
described to Human Rights Watch independently by dozens of witnesses, 
show a consistent pattern. In many accounts, individuals in camouflage 
uniforms on armored military vehicles entered the neighborhoods first, 
removing the makeshift barricades that Uzbek residents had erected. They 
were followed by armed men who shot and chased away any remaining 
residents, and cleared the way for the looters. The authorities claim that 
Kyrgyz mobs stole the military uniforms, weapons, and vehicles that were 
used in the attacks (Solvang et al. 2010, 4, italics added). 

The ability of the Kyrgyz perpetrators to enter and destroy Uzbek neighborhoods was 

thus largely a function of whether military vehicles were at their disposal. Indeed, on the night 
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of June 10, Kyrgyz rioters were unable to break into Uzbek mahallas. It was not until the rioters 

managed to capture military vehicles on June 11 that they broke into Uzbek mahallas. 

Crucially, areas where APCs were not available witnessed little or no destruction. The map in 

Figure 1.1 helps to explain this logic. It demonstrates that many neighborhoods of Osh were 

plausible targets for the rioters. Large parts of Osh are predominantly Uzbek. The few areas 

that did see destruction lie on the direct path to Osh from two major military barracks. APCs 

were sent from here to quell the riot, and rioters stole APCs directly from the barracks (in one 

case) or appropriated them while the APCs were on their way to the city center (in another 

case). Thus, the fact that Southern Kyzyl-Kyshtak was heavily attacked, while Northern Kyzyl-

Kyshtak was spared—despite both areas being highly comparable—is a product of the 

neighborhood’s distance to the military barracks. Put differently, had the military barracks been 

located up north, destruction would arguably have been reversed. 

To use location of the military barracks as an instrumental variable, we must invoke 

five assumptions. First, we must assume that the location of the barracks is independent of the 

unmeasured causes of the outcome. Above we have laid out four variables that jointly cause 

the treatment and outcome. We see no plausible reason to believe that: a) wealth; b) state 

incapacity; c) low levels of social capital or; d) the accessibility of houses should lead a 

government to prefer one military location over another. Rather, the location of military 

barracks (which, in this case, were set up by the USSR decades ago) likely followed logistical 

rationales, such as sufficient space and distance to internal borders between Soviet Republics. 

Second, we must assume that the barracks’ locations have no direct effect on the 

outcome other than through the channel of victimization. Again, we see no compelling 

theoretical reasons why closeness to military barracks should affect intra and interethnic 

prosociality. Both barracks are outside the city (on average 5 km away from the studied PSUs). 

By all accounts, the exchange between the barracks and the city is low. The military—as the 

riot showed—takes a distinctly passive role in the city of Osh. While this assumption is 

untestable, we try to buttress our reasoning below by constructing a falsification test. 

Specifically, we show that distance to the barracks does not predict prosocial behavior in a 

sample of 136 nearby villages and towns (Table 1.6). 

Third, we must assume that the location of barracks is, indeed, correlated with 

destruction. We test this assumption in Table 1.5. The first column reports the individual-level 

dataset, while the second column aggregates observations at the PSU level. Both regressions 

confirm a strong correlation between distance to the nearest barracks and the destruction 
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indicator. The F-Stat is 271.9 and 47.9, respectively. The instrument can thus reasonably be 

interpreted as strong. 

Fourth, we must assume that there are no defiers. Given that our “treatment” is violence, 

it is highly unlikely that neighborhoods are destroyed only if not assigned to be attacked. The 

treatment, in other words, is not available to those not assigned to be attacked. Fifth, we must 

assume that any given observation is unaffected by treatments assigned or received by other 

units. We have addressed this issue by estimating spatial error and spatial lag models (Section 

3 in the SI). Below, we will therefore corroborate the IV-estimates using a spatial error model. 

In addition, we provide evidence from a randomization inference test, which breaks spatial 

clustering by estimating 10,000 pseudo-distances and storing the estimates (more below).  

Having laid out these assumptions, we stipulate the following two-equation system: 

 

(3)		𝑌& = 𝛼& + 𝛽+X& + ε& 
 

(4)		𝑋& = 𝛼& + 𝛽+Z& + ε& 
 

where Yi are our prosociality outcomes for individual i, Xi depicts victimization, and Zi is 

individual i’s distance to the nearest location from where the perpetrators stole APCs. We 

estimate these equations using two-stage least squares as well as by simply instrumenting X 

with Z. 

 

Table 1.5: First stage regression of destruction on barracks distance 
 Destruction 
 Individual level PSU level 
Closeness to nearest barracks 0.19*** 0.152*** 
 (0.01) (0.02) 
Constant 1.24*** 0.90*** 
 (0.05) (0.10) 
Adjusted-R2 0.236 0.194 
F Statistic 271.86*** 47.89*** 
N 878 878 

Notes: The table reports point-estimates and standard errors of a linear regression (OLS) of the 
destruction dummy on the distance indicator to the nearest barracks. *** p<0.01, ** p<0.05, * p<0.1. 
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In Figure 1.8, we plot the coefficients and 90 / 95 percent confidence intervals (thin and 

thick lines, respectively) of three separate IV-models. The diamonds indicate coefficients from 

two-stage least-square regressions for the indicated outcomes. On average, we estimate a 0.55 

standard deviation reduction for the prosociality index as a result of the riot. This marks a 

sizable and plausibly causal reduction. The finding holds for both in and outgroup prosociality 

as well as for the PD and the DG. All estimates are statistically significant.  

 

Figure 1.8: Coefficient plot of the effect of treatment on prosocial behavior  
(Instrumental Variable) 

 
Notes: The figure plots point-estimates (diamonds, triangles, and reversed triangles) and 90 / 95 percent 
confidence intervals (thin and thick lines, respectively) of regressions of the indicated outcomes on the 
distance to the closest barracks measure (Instrument) or the destruction dummy instrumented with the 
distance measure (2SLS). Instrument (SAM) refers to a regression of the indicated outcomes on the 
distance to the closest barracks measure in which standard errors are adjusted for spatial autocorrelation 
using the travel time connectivity matrix (see equation 5 in the SI). All outcomes are standardized. All 
models draw on 876 degrees of freedom, except for the SAM models, which are aggregated at the PSU 
level (194 degrees of freedom). 
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The triangles report coefficients from a regression where we substitute the destruction 

dummy with the closeness instrument. Doing so reduces the estimate to roughly 0.15 standard 

deviations for the aggregate index. But, the estimate remains highly significant. The third 

regression (reversed triangle) estimates the same regression but adjusts standard errors for 

spatial autocorrelation (using our preferred travel time connectivity matrix) and aggregates the 

data at the PSU level. This most punishing IV-estimate also yields a sizable and statistically 

significant reduction in prosociality across all reported outcomes.  

Falsification tests 

Our IV-strategy rests on two pivotal assumptions. Namely, that victimization is the only 

channel through which distance to the nearest barracks affects prosociality (excludability). 

And, that no unobserved variables affect our instrument and our outcome (independence). 

These assumptions are untestable. Yet, one can construct falsification tests to bolster the 

assumptions empirically. We do this in two ways. 

First, in line with Nunn and Wantchekon (2011), we test whether the instrument 

predicts prosociality in a comparable sample outside of Osh. To our mind, the most plausible 

comparison group are the villages and towns nearby Osh that were unaffected by the riot. If 

distance to military barracks correlates with prosocial behavior—e.g., rowdy soldiers might 

deteriorate communal trust, or the military might drive up prices by being the local 

monopolist—such a correlation may also explain altered levels of prosocial behavior in nearby 

Osh. If, by contrast, we find no meaningful correlation, this corroborates the excludability 

assumption. 

To construct such a test, we gained access to data from the Social Cohesion Through 

Community-Based Development research project (Stockholm International Peace Research 

Institute; SIPRI), which administered an individual-level survey about community cooperation 

to a random sample of 136 villages in the surrounding areas of Osh.30 We use this dataset to 

test whether closeness to the two military barracks predicts prosocial behavior outside of Osh. 

Specifically, we measured the distance of each sampled village to the closest barracks (on 

                                                
30 Originally, we had pre-registered to implement a falsification test by collecting additional data in a 
nearby town called Aravan. However, since surveying in Osh already posed significant security 
challenges, including several interruptions by the secret police, we opted to drop this component. (For 
the same reason, we could not complete a survey in Nariman village.) We are therefore immensely 
thankful to the staff at SIPRI for providing access to their dataset on prosocial behavior in the region. 
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average 67 km).31 We then regressed two prosocial behavior items on the distance measure, 

clustering standard errors at the village level, and controlling for population size and elevation.  

 

Table 1.6: Falsification test 
 “To how many people 

did you give any financial 
help during the last 12 

months?” 

“If you were asked to 
cooperate with other people in 
your community/neighborhood 
for social purposes, how likely 

is it that you would 
cooperate?” 

Distance to nearest barracks 0.000 -0.000 
 (0.002) (0.001) 
Elevation (meters) 0.000 0.000 
 (0.000) (0.000) 
Population 0.000 0.000 
 (0.000) (0.000) 
Constant 0.357 2.367*** 
 (0.405) (0.165) 
R2 0.004 0.005 
F Statistic 1.26 1.05 
N 6,297 6,298 

Notes: The table reports point-estimates and standard errors of a linear regression (OLS) of the indicated 
prosocial behavior measures on the distance measure, controlling for population size and elevation. 
Standard errors are clustered at the village level (136).  

Our preferred survey measure from the SIPRI survey, akin to donation in the DG, is the 

following question: “To how many people did you give any financial help during the last 12 

months?” Our second preferred survey measure, akin to cooperation in the PD, is the following 

question: “If you were asked to cooperate with other people in your community / neighborhood 

for social purposes, e.g. charity or fundraising, how likely is it that you would cooperate?” The 

latter question was scored on a four-point scale ranging from “Very unlikely” to “Very likely”. 

The results from this test are given in Table 1.6. Put simply, we virtually estimate a 

null. Distance to the barracks, in a random sample of nearby villages and towns, does not 

                                                
31 The distance between the SIPRI villages and the closest barracks is significantly greater than the 
distance between our PSUs and the barracks. Only ten SIPRI villages lie within a distance to the 
barracks that is comparable to our PSUs (less than 10 km). This is problematic for our falsification test 
insofar as only a short distance could matter for the effect of living close to the barracks. Unfortunately, 
we could not conduct a more compelling falsification test due to law enforcement interference (see the 
footnote above). 
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predict prosocial behavior to any meaningful degree. The r2 for both models is below 0.01. The 

null finding thus bolsters the excludability assumption. 

Second, if the instrument, indeed, only affects our outcome through the treatment, it 

should not be correlated with alternative causes of our outcome. To test this assumption, we 

therefore assess whether the aforementioned pretreatment confounders correlate positively 

with our instrument. In essence, this test is similar in spirit to the selection model provided in 

Table 1.4. We provide the results from this model in the Chapter Supplementary Information. 

Table A1.5 shows that all but one estimate are insignificant. Moreover, the coefficients are not 

consistently in line with our theoretical considerations. This provides further evidence that the 

instrument affects prosocial behavior through the treatment, and not some unobserved rivaling 

channel. 

 

Figure 1.9: Randomization inference estimation—a map of pseudo-barracks locations 

 
Notes: The figure plots the location of the actual barracks (red stars) and 10,000 randomly drawn 
pseudo-barracks locations (black dots within the green band). The band from which we drew locations 
was centered around Osh’s bazar such that it included the two observed locations. Red shapes within 
Osh indicate the areas of destruction. 
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Randomization inference 

In a final step, we develop a randomization inference test to further probe the robustness of our 

finding. Our goal is to assess how likely it is to observe an effect of the size reported in Figure 

1.8 if the location of the barracks had been chosen randomly. Put differently, we want to gauge 

how likely it is that our result could arise ‘by chance’. To answer this question, we randomly 

draw 10,000 pseudo-locations of military barracks around the city of Osh. To do so, we map 

the two actual locations from which APCs were stolen (red stars), and then draw 10,000 

pseudo-street locations of hypothetical barracks within a band, which we laid around the city 

center, stretching from the closer barracks to the farther (see Figure 1.9). We then re-estimate 

the reduced-form instrumental variable regression of the prosociality index on each pseudo-

distance and store its estimate.  

 

Figure 1.10: Realized estimates from randomization inference estimation 

 
Notes: The distribution of estimated effect sizes of a regression of the prosociality index on the 10,000 
barracks pseudo-distance instruments. The gray dotted line plots the observed effect when using the 
actual barracks location. 
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The results from this procedure are given in Figure 1.10. The distribution of effect sizes 

shows that most pseudo-distances to hypothetical barracks do not yield a sizable negative 

correlation with the prosociality index. The distribution’s confidence interval ranges from 

(minus) -0.096 to 0.004. Compare this to our effect of (minus) -0.111 (Figure 1.10), which lies 

well outside the confidence interval. Our estimated effect is thus very unlikely to be a product 

of chance.  

 

Figure 1.11: The spatial distribution of prosociality in Osh (heat map) 

 
Notes: The figure plots the average of the standardized prosociality index for 300-meter buffer areas 
around each interview location. Darker brown shades indicate the areas of greater prosociality. Red 
shapes indicate the areas of destruction. 
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Interestingly, the analysis demonstrates that, on average, closeness to a hypothetical 

barracks is associated with a slight drop in prosocial behavior: the distribution’s mean is 

(minus) -0.026. Most likely, this is due to the fact that individuals residing closer to major roads 

(who are, hence, closer to the hypothetical barracks) show lower levels of prosocial behavior. 

This conjecture, however, is not confirmed when visually inspecting prosociality patterns in 

Osh. The heat map in Figure 1.11 shows that prosocial behavior does not cluster along major 

roads. Rather, there are no distinct geographic patterns. Moreover, the virtue of randomization 

inference is that it controls—or, rather, ‘breaks’—any geospatial clustering. It takes such data 

patterns into account by shifting the distribution against which the effect must survive to the 

left. Therefore, our observed effect of (minus) -0.111 stands out even in the face of a general 

pattern of negative prosociality along locations close to the barracks. And given that 

randomization inference makes no distributional assumptions (it is fully nonparametric), it is, 

to our minds, the most convincing piece of evidence that our finding is causal and not a product 

of chance.  

Discussion 

In the preceding section, we estimated a robust negative correlation between destruction during 

the riot and prosocial behavior. Surprisingly, and against the second Horowitzian hypothesis, 

the reduction is also found within the ingroup. In this section, we try to explain this unexpected 

finding. We first evaluate evidence in support of four mechanisms that, according to our 

original hypotheses, may link riots to prosocial behavior. These mechanisms, however, mostly 

predict increases in prosocial behavior toward the ingroups. It is thus unlikely that they fully 

account for our results. In a second step, we turn to qualitative insights from our fieldwork 

which point to social disintegration as a plausible, alternative mechanism. We then present 

three pieces of quantitative evidence that are consistent with this mechanism. Finally, we 

discuss three alternative explanations of our findings. 

Pre-registered mechanisms 

Following the literature on ethnic violence, we hypothesized that riots may affect prosocial 

behavior due to its impact on: a) risk preferences; b) salience of ethnic identities; c) 

expectations about future conflict and; d) economic interdependencies. While these 
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mechanisms are compatible with increases in ingroup and decreases in outgroup prosociality, 

it is not obvious how they could explain the reduction in prosocial behavior across the board. 

Could, for example, altered risk preferences or economic withdrawal account for the reduced 

inclination to cooperative behavior, be it with in or outgroup members? 

 

Figure 1.12: Coefficient plot of the effect of treatment on mechanism measures 

 
Notes: The figure plots point-estimates (diamonds, triangles, and reversed triangles) and 90 / 95 percent 
confidence intervals (thin and thick lines, respectively) of regressions of the indicated mechanism 
measures on the destruction dummy, adjusting standard errors using the indicated geographic 
connectedness matrix and controlling for all possible confounders. “Adjacency” indicates that spatial 
autocorrelations are accounted for using the connectivity matrix based on adjacency (sharing a common 
border) between PSUs. “Geodesic” indicates that the connectivity matrix is based on geodesic distance 
between PSUs in km. “Travel” indicates that connectivity matrix is based on average travel time in 
minutes between PSUs. All outcomes are standardized. The models draw on 190 degrees of freedom. 

To answer this question, we estimate a linear regression of our four mechanism 
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using three different spatial weight matrices. Figure 1.12 reports a coefficient plot of these 

regressions. The figure shows that the riot did not meaningfully affect the hypothesized 

mechanisms. Risk preferences are slightly higher in damaged areas, but the estimate is noisy. 

The same holds true for ethnicization. Expectations about future conflict also seem unaffected 

by the riot. Finally, economic interdependence is slightly higher in damaged neighborhoods. 

But the uncertainty around the estimates is too large to draw firm conclusions.  

In sum, we find no robust evidence that the effect of riot on prosocial behavior is 

mediated by changes in risk preferences, ethnic identities, perceived threats, and economic 

interdependencies. What is more, the effect sizes of respective estimates are small (see 

ethnicization) and do not consistently point into the expected direction (see economic 

interdependence). 

Social disintegration mechanism 

What channel, then, might explain the reduction in prosocial behavior? To answer this 

question, we draw on qualitative interviews conducted during three months of fieldwork by 

one of the authors (Krzysztof Krakowski). Our sources included local Uzbek and Kyrgyz 

residents and students, NGO workers, academics as well as representatives of the survey firm. 

Time and again, our interview partners argued that the riot led victims to a perceived sense of 

social disintegration, or ‘anomy’.  

In classic social theory, anomy is defined as a perceived state of society in which it is 

unable to exercise a ‘regulatory’, or moderating influence upon its members (see Durkheim 

2005; Merton 1938). Anomic society fails to constrain the drives and passions of individuals, 

the pursuit of which is not beneficent and is oftentimes harmful to the community (Teymoori 

et al. 2016). The syndromes of anomic society are usually observed in times of crises, such as 

outbreaks of violence or economic downturns. They are most strongly perceived among the 

people who are directly affected by the crises (Durkheim 2005, 213). The consequences of 

anomy vary from increases in homicide and suicide rates (Durkheim 2005) to a mere 

‘retreatism’ from social obligations (Merton 1938). The underlying mechanism is a perceived 

decline in the moral sentiment that characterizes well-integrated societies (Janoff-Bulman 

1992). This sentiment is well captured by the following quote:  

If the individual looms large in public estimation, we apply this social 
judgement to others as well as to ourselves; their persons, as well as our own, 
assume more value in our eyes, and we become more sensitive to whatever 
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concerns each of them individually as well as to what concerns us 
particularly. Their griefs, like our own, are more readily intolerable to us 
(Durkheim 2005, 326–7). 

At the first glance, the typical symptoms of social disintegration are consistent with 

what we observed in Osh. The riot let people to retreat from the wider society into their 

narrower family realm. This conjecture was relayed to us in our interviews. Interviewees 

repeatedly pointed out that Uzbek victims withdrew from public life after the riot. Many moved 

their businesses inside their houses, which allowed them to remain almost exclusively within 

the family circle. Some interviewees noted that Uzbeks from affected areas stopped attending 

public festivities, avoided shopping in the main bazaar, and even forbade their (adult) children 

to go out after 8pm. Qualitative accounts by Ismailbekova (2013) and Liu (2012) confirm this 

picture. The former, for instance, notes that “[t]he victims of the conflict all stay at relatives’ 

houses most of the time, sometimes with the bride’s family or with relatives related through 

the male line” (Ismailbekova 2013, 123). 

In line with the social disintegration hypothesis, several victims in Osh characterized 

the riot as a symbol of amorality. According to our interviewees, the riot tore apart social rules 

underlying intra and intercommunal relations. Uzbek victims, for example, lamented that other 

Uzbeks refused to provide them shelter during the riot. One of Kutmanaliev’s (2017) 

interviewees confessed that Uzbek leaders in Nariman (a village in northern Osh) instructed 

their community not to host Uzbek refugees. The leader is cited as follows: “We won’t let 

anyone enter our village. Don’t host refugees in your houses. Let them go and pass elsewhere, 

wherever they want to go” (Kutmanaliev 2017, 213). Uzbeks who refused to help coethnics 

justified their actions by the self-preservation instinct and misinformation surrounding the 

events. In many peaceful neighborhoods, the refugees were portrayed as provocateurs 

responsible for inciting the violence. The fact that the Uzbek government sent Uzbek refugees 

back to Kyrgyzstan was another popular example of apparent amorality. Our own finding that 

ethnicization did not increase as a result of the riot supports this narrative.  

Besides these qualitative accounts, our quantitative data allows us to test three 

implications of the reading that the reduction in prosociality is the result of social 

disintegration. First, if Osh Uzbeks experienced a sense of anomy after the riot, they should be 

equally prosocial toward in and outgroup members. Norms of solidarity—typically strong in 

relation to coethnics—should not apply in a society where social obligations are undermined. 

Therefore, we should observe no ingroup bias. To test this implication, we scrutinize within-

subject ethnic bias in the experimental games that our subjects played with coethnic and non-
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coethnic partners.32 In Figure 1.13, we show that there is almost no bias toward the ingroup 

among Uzbeks from damaged neighborhoods.33 A nonparametric LOESS smoother fits a near-

perfect 45-degree line. This means that a respondent who donates 30 percent of the endowment 

to a coethnic partner in the first round of the DG is predicted to donate the same 30 percent to 

a non-coethnic partner in the second round. Consistent with the social disintegration 

hypothesis, the figure shows a noteworthy absence of ethnicization.  

 

Figure 1.13: The absence of ingroup bias in the Dictator Game (Uzbek sample) 

 
Notes: The figure plots investment in the Dictator Game of Uzbek individuals toward in and outgroup 
members. The gray dots represent respondents in damaged neighborhoods, while black dots represent 
respondents from non-damaged neighborhoods. The gray and black lines represent LOESS smoothers 
that visualize average tendencies. Dots are jittered to ease interpretation. 

                                                
32 This is possible because we randomized the order in which the games were played. 
33 We focus on the Dictator Game, given that its measurement is continuous. 
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Second, if the riot undermined morality at large, we should observe a greater number 

of categorical defectors in the PD game among Uzbek victims. We test this implication using 

a belief elicitation task. After having played the PD game, we asked individuals what they 

thought their partner would do and how they would react. Doing so allows us to separate four 

types of players: conditional cooperators (who choose the cooperative option and expected 

their partner to do so), conditional noncooperators (who choose the noncooperative option and 

expected their partner to do the same), exploiters (who choose the noncooperative option while 

believing that their partner will cooperate), and altruists (who choose the cooperative option 

notwithstanding their belief that their partner will defect).  

We compare proportions of distinct types of players across affected and unaffected 

neighborhoods. The comparison documents a reduction in conditional cooperators from 54.8 

percent in non-damaged areas to 47.4 percent in damaged neighborhoods. By the same token, 

the share of exploiters increases from 17.9 to 24.2 percent. Consistent with the social 

disintegration hypothesis, this confirms that Uzbek victims are more likely to exploit game 

partners in the PD—irrespective of whether they play with in or outgroup members.  

Third, if the riot undermined prosociality as a result of social disintegration, it should 

have done so uniformly among individuals from different socioeconomic backgrounds. Rich 

and poor, as well as educated and uneducated Uzbeks should exhibit the same reduction in 

prosocial behavior as a result of the riot. We test this implication by estimating causal trees as 

proposed by Athey and Imbens (2016). Specifically, we estimate heterogeneity in our data by 

randomly splitting the sample in half. The first subsample is used to construct salient partitions 

(using decision trees), while the second is used to estimate treatment effects and confidence 

intervals. To perform partitioning, we rely on the covariates presented in Table A1.1.  

The result of the partitioning is presented in Figure A1.11 in the SI. The figure shows 

very little heterogeneity in the effect of treatment. There is little heterogeneity even with respect 

to the most meaningful partition—the income of respondents. Individuals with lower incomes 

see a starker reduction in prosocial behavior (0.42 standard deviations reduction) compared to 

our estimate for the whole sample (0.33 standard deviations reduction). However, this 

difference is insignificant. Overall, we find a relative absence of significant heterogeneity. This 

speaks to our interpretation of the riot as a cause of social disintegration—affecting individuals 

regardless of their socioeconomic background.  
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Alternative explanations 

There are three plausible alternative explanations of our findings. First, a successful collective 

defense of a neighborhood from the rioting crowd—be it thanks to the community effort or the 

inaccessibility of APCs among the attackers—could have increased prosociality among 

unaffected Uzbeks. According to this interpretation, the observed difference between damaged 

and non-damaged neighborhoods could be interpreted not as a reduction in prosociality among 

the former, but as an increase among the latter. Although plausible, there are some pieces of 

evidence inconsistent with this interpretation. First, in many cases, the Kyrgyz mob did not 

attack barricaded Uzbek neighborhoods if it had no access to APCs. This means that many 

unaffected Uzbeks never experienced a successful collective defense of their neighborhoods, 

given that no fighting took place there. Second, the overall levels of prosocial behavior among 

Uzbeks in our sample are relatively low. They are clearly lower than the prosocial behavior of 

Kyrgyz individuals (see Table A1.4 in the SI) and lower than typical donations in a standard 

DG (Camerer 2003, 56). To conclude that unaffected neighborhoods experienced an increase 

in prosociality, we would have to assume that the initial levels of prosociality among Osh 

Uzbeks were particularly low. This, however, goes against most ethnographic evidence (e.g. 

Liu 2012; Ismailbekova 2013).  

The second alternative explanation proposes that the observed general reduction of 

prosociality could be related to the fact that, on the one hand, the Uzbek victims blamed 

unnamed coethnics for provoking the violence (e.g. through alleged separatism), and, on the 

other hand, blamed unnamed Kyrgyz for punishing the wrong people. Although plausible, this 

interpretation is also not fully consistent with the data. All commentators agree that Uzbeks did 

not try to break away from Kyrgyzstan in the spring of 2010 (see KIC 2011; NHC 2012, 

Solvang et al. 2010). The Bakyiev government was overthrown by Kyrgyz protesters for 

reasons unrelated to Uzbek grievances. Although this might not have been obvious to all 

Uzbeks in Osh, we would expect that more educated individuals are more informed about the 

political context. Therefore, we would expect them to exhibit the lowest decrease in 

prosociality toward the ingroups, given that they knew that coethnics were not to blame for the 

riot. This prediction is not confirmed in the data. Figure A1.11 in the SI shows that there is 

very little heterogeneity in the effect of treatment with respect to education. Educated Uzbeks 

also reduced prosocial behavior toward their ingroups, which is not in accord with the above 

explanation. 
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Third and last, the reduction in ingroup prosociality in the Uzbek community could also 

be explained by increased inequality. The riot provoked serious property destruction in Osh. 

Many victimized households had to close their businesses and depleted their savings to pay for 

reconstruction of damaged properties (Ismailbekova 2013). This economic shock could have 

contributed to the widening of the income gap between affected and unaffected households, 

undermining cohesion of the increasingly unequal Uzbek community (Cárdenas 2003). One 

implication of this mechanism is that average household income should differ between 

damaged and non-damaged neighborhoods. Table A1.1 in the SI confirms this difference. 

However, the table shows that affected households have slightly higher monthly income than 

unaffected ones (317 USD, compared to 299 USD). This is contrary to what we expect under 

the widened inequality mechanism. Moreover, the income distribution does not seem to differ 

between damaged and non-damaged areas (see Figure A1.12 in the SI). Taken together, the 

data suggests that income inequality is unlikely to explain the reduction in ingroup prosociality 

among victimized Uzbeks. 

Conclusion 

In this study, we tested how the ethnic riot affected prosocial behavior in southern Kyrgyzstan. 

We find lowered rates of cooperation and lowered levels of altruism among the victimized 

ethnic group. Interestingly, members of the victimized Uzbek group not only cooperate less 

with the Kyrgyz perpetrators but also among themselves. We argue that a process of social 

disintegration can best explain this negative effect of the riot. Where do our findings leave us 

with regard to the literature, and with a view also to policy?  

With regard to the riot literature, our findings may help address two questions raised by 

Wilkinson (2009) in his review of this literature. On the one hand, they showcase the durable 

consequences of riots. Our results suggest that riots yield long-lasting effects, detectable even 

seven years after the violence took place. On the other hand, our findings may help clarify 

causal order in the relationship between riots and prosocial behavior. In discussing Varshney’s 

Ethnic Conflict and Civic Life (2002), Wilkinson asks whether peace is the cause or 

consequence of interethnic associational life. Our evidence points toward peace as a cause of 

interethnic cooperation, rather than its consequence.  

With regard to other writing on the topic, our finding of a negative impact of riots on 

the unity of victimized community is probably no surprise to historians, who described 

fragmentation of ethnic groups targeted by riots in Bosnia (Bergholz 2016) and Burma 
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(Mahajani 1960). However, our results stand in contrast to recent work in economics and 

political science, which have described a positive link between war and prosocial behavior 

(Bauer et al. 2016). While we cannot explain these contrasting findings entirely, we believe 

that a main explanatory factor is systematic differences between wars and riots. Wars and riots 

both involve the use of large-scale violence. However, in other dimensions, differences prevail. 

Wars often last years and affect vast swaths of land. Riots, by contrast, are much more 

compressed in time and space. They end after a few days of fighting and are confined to specific 

neighborhoods in individual cities. 

This accounts for the more intimate character of riots, whose victims and perpetrators 

often know and live close to each other. Compare this to war-torn localities in Sierra Leone, 

Burundi, and Nepal which experienced increases in postwar prosociality (Bellows and Miguel 

2009; Voors et al. 2012; Gilligan, Pasquale, and Samii 2014). In all these cases, the victims 

suffered from indiscriminate violence perpetrated by raiding groups of strangers. This much is 

illustrated by Gilligan, Pasquale, and Samii (2014), who argue that in Nepal “the violence 

endured by villagers [was] inflicted largely by state or Maoist forces who originated from 

outside the community” (p. 607, italics added). 

In a rare study from a wartime context that reports findings in line with ours, Cassar, 

Grosjean, and Whitt (2013) find a reduction in prosocial behavior after civil war in Tajikistan. 

The authors explain this result with community in-fighting (p. 307). They show that intermixed 

localities—which saw neighboring groups pitted against each other—experienced a sharp 

decline in trade and a collapse of within-village trust (extending to both in and outgroup 

members). These findings—resonating with our results from Osh—point to a tentative 

conclusion that wars akin to riots could also undermine prosociality within groups. 

What we find leaves little in the way of optimism. The effects of riots appear to have 

been nefarious throughout. Our findings can therefore resonate with earlier research on political 

and civil conflict, which generally highlighted the destructive effects of violence on physical, 

human, and social capital (Collier 2003). Partly in response to this line of research, the 

international community has started to focus more strongly on community building and 

reconciliation programs in the aftermath of violence. While there is some evidence that such 

programs can have a positive effect (Fearon, Humphreys, and Weinstein 2009), thus far they 

have had little success in Osh. Among other things, participants have criticized them for 

excessive emphasis on interethnic animosities (Megoran et al. 2014). Our finding suggests that 

reconciliation programs might perform better in Osh if they address social disintegration at a 

larger scale—both across and within groups. 
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Supplementary Chapter Information 

Section 1: Riots dataset—coding protocol 

The global dataset of ethnic riots presented in the main body of the chapter (see Table 1.1) 

refers to the list of riots discussed in Horowitz (2001) and compiled by Laitin (2001a). We 

coded five variables to describe in detail each riot in the data. We relied exclusively on 

information from Horowitz’s (2001) The Deadly Ethnic Riot. This ensured comparability 

across cases at the expense of some missing information. The variables were coded according 

to the following protocol: 

 

Variable 1: Victim politically influent: 

§ Coded as “Yes” if, at the time of the riot, the victim group was represented in the 

government and/or benefited from targeted government policies (e.g. recognition of 

victim’s language in administration or education). 

§ Coded as “No” if, at the time of the riot, the victim group was not represented in the 

government, nor benefited from targeted government policies. Note that this does not 

imply that the victim posed no political threat to the perpetrator. In many cases it did—

for example, through participation in strikes, demonstrations, or tight electoral 

competition.  

 

 Variable 2: Victim minority status: 

§ Coded as “Yes” if, at the time of the riot, the victim group was clearly inferior in 

numbers to the perpetrator group in the locality where the riot took place. Lamentably, 

given the lack of data on the exact ethnic composition, we cannot use an unambiguous 

cutoff point of, say, 20 or 30 percent. Instead, we use Horowitz’s (2001) statements 

such as “the victim group was outnumbered by the perpetrator group” as an indication 

of clear inferiority in numbers. 

§ Coded as “No” if, at the time of the riot, the victim group was not clearly inferior in 

numbers to the perpetrator group in the locality where the riot took place. In some cases, 

the perpetrator was even outnumbered by the victim.  
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Variable 3: Destructive riot:  

§ Coded as “Yes” if the riot provoked more than ten causalities and led to major property 

damage (e.g. shops and/or houses were burned).  

§ Coded as “No” if the riot provoked less than ten causalities and led to minor property 

damage (e.g. shops were plundered but not burned).  

 

Variable 4: Repeated riot: 

§ Coded as “Yes” if there were previous riots in a locality between the same ethnic 

groups.  

§ Coded as “No” if there were no previous riots in a locality between the same ethnic 

groups. Note that if other riots took place in a locality but along different ethnic 

cleavages, a subsequent riot is not considered as repeated. 

 

Variable 5: Perpetrator elite support: 

§ Coded as “Yes” if violence against the victim group was actively supported or passively 

tolerated by some political parties, religious leaders, the government, or law 

enforcement authorities.  

§ Coded as “No” if violence against the victim group was not actively supported, nor 

passively tolerated by any political parties, religious leaders, the government, nor law 

enforcement authorities. 
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Figure A1.1: The consistency between PSU and individual-level victimization measures 
(Uzbek sample) 

 
Notes: The figure plots mean scores and 95 percent confidence intervals of the property-loss index of 
Uzbek individuals from affected and unaffected PSUs. We measured property losses asking the 
following question: “During the past 10 years, did you lose any of the following things due to some 
misfortune etc.? Please mark all that apply.” Respondents could mark the following items: car, TV, 
house, money, business, and other. We created the loss index by assigning one point for each item from 
the list that was marked. The index ranges from 0 (no losses) to 5 (all possible losses).  

Section 2: Descriptive statistics 

The descriptive statistics of our sample are given in Table A1.1. The table splits the sample 

along the Uzbek and Kyrgyz subsamples for the damaged and non-damaged neighborhoods. 

Fifty-nine percent of the sample are women (Female) and the average age is 40 (Age). 

Respondents, on average, have three children (Children) and earn 304 USD per month 

(Income). Twenty-six percent of the sample have lived abroad or in another Kyrgyz city (Lived 

abroad), a result of significant migration to Russia. Respondents’ households have, on average, 

six members (HH size). Sixty-six percent of respondents live in apartments (Apartment), while 

the remaining 34 percent live in houses (House). Sixty-one percent of the sample own their 

dwelling (Owner). Respondents’ education level is as follows: 15 percent have completed 

primary education (Primary), 53 percent have completed secondary education (Secondary) and 
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the remaining 32 percent have completed tertiary education (Tertiary). Seventy-five percent of 

the sample are married (Married), 13 percent are in a relationship (Relationship), while 12 

percent have another marital status (Other)—being widowed, divorced or without a steady 

partner. Regarding employment, 24 percent of the sample are employees (Employee), 28 

percent consider themselves housewives (Housewife), 15 percent are retired (Retired) and 14 

percent are self-employed (Self-employed). 

The table also allows us to assess posttreatment differences across the two affected and 

unaffected samples. Interestingly, we find almost no noticeable differences. Within the Uzbek 

sample, the only variable with a noteworthy difference is respondents’ housing type. 

Respondents residing in affected areas are 7 percentage points more likely to live in apartments. 

All other variables, however, are near identically distributed. Within the Kyrgyz sample, there 

is a similar noteworthy imbalance in housing type as well as gender. Specifically, we sampled 

14 percentage points more women in affected areas. We should point out, however, that the 

sample size for the Kyrgyz sample is small—given that our prime focus is to study the 

victimized Uzbek group. Differences in this sample may thus stem from sampling variability. 

Moreover, all of these differences are posttreatment and must therefore be interpreted with 

caution. 

Finally, the table allows us to characterize the Kyrgyz and Uzbek groups in greater 

detail. Uzbeks, on average, are slightly richer and have larger households. They are also more 

likely to reside in apartments. Their education level, by contrast, is lower compared to the 

Kyrgyz sample. These differences corroborate our own qualitative evidence gathered in the 

field. Uzbeks in Osh are widely portrayed as active businesspeople, engaged in trade, 

construction and carpentry. They tend to have larger families and place less of an emphasis on 

education (also due to difficulties in obtaining education in Uzbek language). By contrast, 

Kyrgyz individuals live in smaller families and prize education to a greater degree. 
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Table A1.1: Descriptive statistics (full sample) 
 Full sample Uzbeks Kyrgyz 
  Affected Unaffected Affected Unaffected 
Female 59.4 57.9 60.3 68.7 54.7 
Age (#) 40.2 36.6 42.3 38.9 35.9 
Children (#) 2.7 2.7 2.8 2.9 2.1 
Income (USD) 304.3 317.3 299.3 291.3 290.4 
Lived abroad 26.1 26.3 25.0 26.7 28.4 
Migrants 1.2 0.4 0.6 3.4 3.9 

Household      
HH size (#) 5.9 6.2 6.2 5.3 4.5 
Apartment 66.0 79.5 72.5 44.6 17.3 
House 33.8 20.3 27.3 55.4 82.7 
Owner 61.2 58.9 56.9 72.3 75.5 

Education      
Primary 14.8 16.4 19.4 1.2 2.9 
Secondary 53.0 58.9 57.4 39.8 28.8 
Tertiary 32.2 24.7 23.2 59.0 68.3 

Marital status      
Married 75.0 76.0 75.9 74.7 69.1 
Single 13.1 12.2 10.4 15.7 23.0 
Other 11.9 11.7 13.6 9.6 7.9 

Employment      
Employee 24.0 22.7 19.8 36.1 34.5 
Self-employed 13.5 12.2 12.6 15.7 19.4 
Retired 15.3 13.9 19.0 10.8 9.4 
Housewife 28.4 32.8 29.0 25.3 15.1 
Student 5.5 3.2 5.5 4.8 12.9 
Unemployed 7.5 6.4 9.2 3.6 7.9 
Other 5.7 8.8 4.9 3.6 0.7 
N 1,100 409 469 83 139 

Notes: The table shows the descriptive statistics of the full sample as well as for the affected and 
unaffected Uzbek and Kyrgyz subsamples, respectively. We report the sample size and the average. All 
variables are in percentages, unless stated otherwise. 
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Table A1.2: Regression of prosociality outcomes on destruction dummy (no controls) 
 PD 

ingroup 
DG 

ingroup 
PD 

outgroup 
DG 

outgroup 
Prosociality 

index 
 (1) (2) (3) (4) (5) 
Destruction -0.23*** -0.46*** -0.16* -0.47*** -0.33*** 
 (0.07) (0.07) (0.07) (0.07) (0.05) 
Constant -0.11* 0.22*** -0.07 -0.22*** -0.15*** 
 (0.05) (0.05) (0.05) (0.05) (0.03) 
Adjusted-R2 0.012 0.052 0.005 0.054 0.051 
N 878 878 878 878 878 

Notes: The table reports point-estimates and standard errors for the indicated prosociality outcomes. All 
outcomes are standardized. *** p<0.01, ** p<0.05, * p<0.1. 
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Figure A1.2: Coefficient plot of the effect of treatment on the standardized prosociality index 
by individual-level victimization measure 

 
Notes: The figure plots point-estimates (black straight line) and 95 percent confidence intervals (black 
dotted lines) of the effect of PSU-level treatment on the standardized prosociality index by individual-
level victimization measure. The individual-level victimization indicates whether the respondent lost a 
house in the period in which the riot took place. All variables are standardized. The model draws on 
769 degrees of freedom. 
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Figure A1.3: Coefficient plot of the effect of treatment on prosocial behavior  
(controlling for confounders, but without imputation of missing values) 

 
Notes: The figure plots point-estimates (dot) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated outcomes on the destruction dummy, controlling for 
all confounders (historic wealth, state capacity, community policing, and accessibility) but without 
imputation of missing values for the community policing variable. All outcomes are standardized. The 
models draw on 769 degrees of freedom. 
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Table A1.3: Regression of prosocial behavior on destruction controlling for confounders 
(Manski bound imputation for migrants)  
 PD 

ingroup 
DG 

ingroup 
PD 

outgroup 
DG 

outgroup 
Prosociality 

index 
 (1) (2) (3) (4) (5) 
Destruction -0.20** -0.41*** -0.12 -0.41*** -0.28*** 
 (0.07) (0.07) (0.07) (0.07) (0.05) 
Wealth index 0.27 0.21 0.42 0.26 0.29* 
 (0.33) (0.32) (0.33) (0.32) (0.24) 
State capacity index 0.25 0.74*** 0.22 0.75*** 0.49*** 
 (0.15) (0.14) (0.15) (0.14) (0.11) 
Community policing 0.07* -0.08* 0.05 -0.08* -0.01 
 (0.03) (0.03) (0.03) (0.03) (0.02) 
Accessibility index 0.29 -0.55 -0.17 -0.53 -0.24 
 (0.31) (0.30) (0.31) (0.30) (0.22) 
Constant -0.45* -0.03 -0.53* -0.08 -0.27 
 (0.26) (0.26) (0.26) (0.26) (0.19) 
Adjusted-R2 0.013 0.059 0.005 0.059 0.043 
N 878 878 878 878 878 

Notes: The table reports point-estimates and standard errors of linear regressions of the indicated 
prosocial behavior outcome on the destruction dummy, controlling for the four confounders. All 
outcomes are standardized. Self-described migrants in affected areas are imputed with the highest 
possible cooperative outcome, while migrants in non-affected areas are imputed with the lowest 
possible cooperative outcome. *** p<0.01, ** p<0.05, * p<0.1. 

Section 3: Adjusting for spatial autocorrelation 

In another test, we address the fact that riots exhibit pronounced spatial clustering (Field et al., 

2008). In the statistical models estimated thus far, we have assumed that individuals or PSUs 

are independent. The map in Figure 1.1 in the main body of the chapter, however, demonstrates 

that victimization was spatially clustered. If spatial autocorrelation is present and not adjusted, 

it leads to incorrect estimates of coefficients and standard errors. There are several reasons why 

the chance of one Uzbek house being victimized depends on victimization of neighboring 

houses. Most visibly, rioters set houses on fire, which then spread to neighboring houses. More 

generally, a host of social variables that might have attracted rioters (as discussed in the body 

of the chapter) could be spatially clustered. This includes, among other things, individuals’ 

ethnic status, which is one key determinant of victimization.  
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Figure A1.4: Spatial autocorrelation 
                (a)                                                          (b)  

 
Notes: The figures plot spatial autocorrelation (dots) between neighboring PSUs for the prosociality 
index in the Uzbek sample for the indicated meter-bands. The smallest possible band is 150 meters for 
geodesic distance and 20 seconds for travel time. The largest possible band is 5.5 km for geodesic 
distance and 12 minutes for travel time. The gray line plots 95 percent confidence intervals estimated 
using Monte Carlo simulations. 

To formally estimate the degree of spatial autocorrelation in our sample, we draw on 

common practices in geo-statistics. In a first step, we estimate the degree of spatial correlation 

between neighboring units and prosocial behavior. To do this, we must define a spatial 

connectivity matrix for the PSUs. To ensure a robust measurement of connectedness, we rely 

on two connectivity measures. First, we use geodesic distance in kilometers. Second, we use 

the travel time between PSUs in minutes, estimated using Open Street Maps. Using these two 

measures, we can calculate the correlation of prosocial behavior between a given PSU and its 

spatially lagged neighbors. “Neighbors”, here, are defined as PSUs that lie in a specific meter 

or second-band. We vary these bands from the smallest computationally feasible band to the 

largest possible band (i.e. the entire city).34 Put differently, we use an iterative procedure to 

determine spatial autocorrelation.  

We assess spatial autocorrelation in Figure A1.4. The two figures show that spatial 

autocorrelation, across most bands, is low. The correlation between neighboring units typically 

hovers around 0. Yet, for small bands between 0 and 500 meters or 0 and 2 minutes, we detect 

noticeable positive autocorrelation. This, as was argued above, is not surprising. But, it 

                                                
34 Specifically, for the geodesic distance measure the bands range from 150 meters to 5.5 km. For the 
travel distance measure the bands range from 0.2 minutes to 12 minutes. 

●

●●

●

●

●
●
●●

●

●
●

●●●
●

●
●●

●

●
●

●●

●

●
●

●
●

●

●

●

●●
●

−1.0

−0.5

0.0

0.5

1.0

0 1 2 3 4 5
Kilometer

A
ut
oc
or
re
la
tio
n

●●

●

●
●

●

●
●

●

●

●

●

●
●●

●

●
●●

●

●

●

●●●

●●
●
●●

●●

●
●
●
●

●
●

●

●
●
●

●●

●
●

●
●

●

●

●
●

●
●●

●

●

●

●

−1.0

−0.5

0.0

0.5

1.0

0 3 6 9 12
Minutes

A
ut
oc
or
re
la
tio
n



 69 

underlines the need to adjust our models for interdependence between neighboring PSUs. 

Importantly, having uncovered a salient autocorrelation threshold, we are in a better position 

to choose the appropriate level at which to cluster standard errors (Conley 1999; Ward and 

Gleditsch 2002). 

To more formally estimate the degree of spatial autocorrelation in our sample, we use 

Moran’s I (Moran, 1950). It is defined as:  

 

(5)		𝐼 = 	
∑Q	∑R	𝑤Q𝑗(𝑦Q − 	µ)(𝑦R − 	𝜇)

∑Q(𝑦Q − 	𝜇)8
 

 

where y is the aggregate prosociality index and 𝜇 is the average of y in our sample. Estimating 

Moran’s I requires that we define a connectivity matrix w, which denotes the degree to which 

PSUs are connected. We use three connectivity measures. First, we use PSU adjacency. 

Specifically, we construct a matrix in which we code PSUs adjacent to a target PSU as 1, and 

others as 0. Second, we use the average travel time in minutes between the PSUs, which we 

calculated using Open Street Maps. This second measure more appropriately captures day-to-

day connectedness (Gilardi 2015). As a third additional measure, we use the aforementioned 

geodesic distance between PSUs in km.  

When estimating Moran’s I, we detect significant spatial autocorrelation for two of the 

three adjacency matrices. Geodesic distance is associated with an insignificant p-value of 

0.113. The travel distance matrix, by contrast, yields a p-value of 0.002. The rather simplistic 

adjacency matrix yields a p-value below 0.000. The latter result thus falls in line with the 

evidence presented in Figure A1.4. Our sample is spatially correlated within rather small 

clusters within the city of Osh.  

Having demonstrated that there is spatial autocorrelation, we proceed to estimate a 

widely used “spatial model error” model (see Anselin 1988). Specifically, we model prosocial 

behavior with the following linear equation: 

 

(6)		𝑌& = 𝛼& + 𝛽+Destruction& + 𝛽8Wealth& + 𝛽=State	Capacity& + 𝛽BCommunity	Policing&
+ 𝛽FAccessibility& + ε& + 𝜆𝑤&ε 

 

The variables are the same as in equation 2 (see “Controlling for confounders” subsection in 

the main body of the chapter), while w captures our three connectivity matrices. We must point 

out that the above model is very punishing. It aggregates all observations at the PSU level, 
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which reduces the N from 878 to 196.35 Additionally, we adjust standard errors for spatial 

autocorrelation using three separate measures of connectedness. 

We report the results from this model using a coefficient plot in Figure A1.5. The plot 

demonstrates that adjusting standard errors for spatial autocorrelation increases the variance 

considerably. Nevertheless, we continue to see a strong and statistically significant reduction 

in prosocial behavior. The aggregate index is roughly 0.4 standard deviations lower, with a 

standard error of 0.17. The effect is remarkably consistent regardless of the connectivity matrix 

used. The most punishing (and most crude) adjustment is the adjacency matching. The least 

punishing matrix is the geodesic distance matrix. As a whole, the spatially adjusted models 

confirm our headline finding that prosocial behavior is noticeably lower in riot-ridden 

neighborhoods. 

                                                
35 This number is based on imputing the community policing item. Without imputation, the number is 
reduced to 133. We show all results to be robust to non-imputation (see Figure A1.6). 
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Figure A1.5: Coefficient plot of the effect of treatment on prosocial behavior 
(autocorrelation adjusted) 

 
Notes: The figure plots point-estimates (diamonds, triangles, and reversed triangles) and 90 / 95 percent 
confidence intervals (thin and thick lines, respectively) of regressions of the indicated outcomes on the 
destruction dummy, adjusting standard errors using the indicated geographic connectedness matrix and 
aggregating individual-level outcomes at the PSU level. “Adjacency” indicates that spatial 
autocorrelations are accounted for using the connectivity matrix based on adjacency (sharing a common 
border) between PSUs. “Geodesic” indicates that the connectivity matrix is based on geodesic distance 
between PSUs in km. “Travel” indicates that connectivity matrix is based on average travel time in 
minutes between PSUs. All outcomes are standardized. All control variables are included. The models 
draw on 190 degrees of freedom. 
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Figure A1.6: Coefficient plot of the effect of treatment on prosocial behavior 
(autocorrelation adjusted, but without imputation of missing values) 

 
Notes: The figure plots point-estimates (diamonds, triangles, and reversed triangles) and 90 / 95 percent 
confidence intervals (thin and thick lines, respectively) of regressions of the indicated outcomes on the 
destruction dummy, adjusting standard errors using the indicated geographic connectedness matrix and 
aggregating individual-level outcomes at the PSU level. “Adjacency” indicates that spatial 
autocorrelations are accounted for using the connectivity matrix based on adjacency (sharing a common 
border) between PSUs. “Geodesic” indicates that the connectivity matrix is based on geodesic distance 
between PSUs in km. “Travel” indicates that connectivity matrix is based on average travel time in 
minutes between PSUs. All outcomes are standardized. All control variables are included but without 
imputation of missing values for the community policing variable. The models draw on 128 degrees of 
freedom. 

In an additional robustness check, we estimated equation 2 using spatial autocorrelation 

robust standard errors (Conley 1999). Specifically, we use a threshold of 1km—motivated by 

visible autocorrelation within the 1km band when using geodesic distance (see Figure A1.4)—

within which standard errors are assumed to be correlated. Using this estimation procedure 

increases the standard error of the destruction dummy from 0.049 to 0.141. Thus, while the 

variance increases, its estimates remain statistically significant. 
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In a final robustness check, we address spatial autocorrelation by modeling prosocial 

behavior as affected by nearby PSUs. Doing so addresses the critique that the spatial error 

model merely adjusts standard errors, but not point-estimates. Specifically, we use a “spatial 

autoregressive” model, which allows spatially connected units to affect the outcome of unit i 

(see Beck, Gleditsch, and Beardsley 2006). The model is as follows: 

 

(7)		𝑌& = 𝛼& + 𝛽+Destruction& + 𝛽8Wealth& + 𝛽=State	Capacity& + 𝛽BCommunity	Policing&
+ 𝛽FAccessibility& + ε& + 𝜅𝑤&y 

 

We report the results from this regression in Figure A1.7. It demonstrates that fitting a spatial 

lag model does not alter our substantive conclusions—regardless of the connectivity matrix 

used. We continue to see a statistically significant reduction in prosocial behavior with modest 

accompanying standard errors. 
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Figure A1.7: Coefficient plot of the effect of treatment on prosocial behavior  
(spatial lags models) 

 
Notes: The figure plots point-estimates (diamonds, triangles, and reversed triangles) and 90 / 95 percent 
confidence intervals (thin and thick lines, respectively) of regressions of the indicated outcomes on the 
destruction dummy, including spatial lags, using the indicated geographic connectedness matrix. 
“Adjacency” indicates that spatial autocorrelations are accounted for using the connectivity matrix 
based on adjacency (sharing a common border) between PSUs. “Geodesic” indicates that the 
connectivity matrix is based on geodesic distance between PSUs in km. “Travel” indicates that 
connectivity matrix is based on average travel time in minutes between PSUs. All outcomes are 
standardized. All control variables are included (imputing missing values for the community policing 
variable). The models draw on 128 degrees of freedom. 

Section 4: Matching 

In a final test, we improve the causal inferences we aim to draw using matching. To do so, we 

estimate a logistic regression of the binary destruction indicator on the four pretreatment 

confounders. We then use the estimates from the logit model as the probability of a given 
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statuses, but highly similar propensity scores. We then estimate the difference in means across 

the two samples using a simple linear regression.  

 
Figure A1.8: Coefficient plot of the effect of treatment on prosocial behavior (matching) 

 
Notes: The figure plots point-estimates (dot) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated outcomes on the destruction dummy with the 
propensity-score matched sample. All outcomes are standardized. All models draw on 620 degrees of 
freedom, using a caliper of 0.05. 

We report the results from matching in Figure A1.8. Our results discussed thus far are 

confirmed. Matching further reduces the variance surrounding our key estimates. The 

aggregate prosociality index is 0.36 standard deviations lower among individuals residing in 

damaged PSUs (standard error of 0.04). Cooperation in the PD and the investment in the DG 

are also significantly lower among victimized respondents.  
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Figure A1.9: The non-consistency between PSU and individual-level victimization measures 
(Kyrgyz sample) 

 
Notes: The figure plots mean scores and 95 percent confidence intervals of the property-loss index of 
Kyrgyz individuals from affected and unaffected PSUs. We measured property losses asking the 
following question: “During the past 10 years, did you lose any of the following things due to some 
misfortune etc.? Please mark all that apply.” Respondents could mark the following items: car, TV, 
house, money, business, and other. We created the loss index by assigning one point for each item from 
the list that was marked. The index ranges from 0 (no losses) to 5 (all possible losses).  
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Table A1.4: Outcomes (Kyrgyz sample) 
 Kyrgyz sample Kyrgyz 
  Affected Unaffected 

Outcomes    
PD ingroup 77.9 75.9 79.1 
PD outgroup 72.1 83.1 65.5 
DG ingroup 38.2 28.8 43.9 
DG outgroup 30.7 26.1 33.4 

Mechanisms    
Risk preferences (0–4) 1.0 1.0 1.0 
Ethnic identification 33.2 40.0 29.1 
Coethnic hero 78.7 84.0 75.6 
Future conflict (1–3) 2.8 2.8 2.7 
Cooperative signals (1–5) 2.2 2.3 2.1 
Remittances 11.1 11.6 10.8 
Interethnic employment 0.0 0.0 0.0 

Confounders (2009)    
Nighttime lights (0–61) 52.8 51.6 53.6 
Historic wealth (1–5) 3.6 3.7 3.6 
Police station (%) 40.1 44.6 37.4 
Hospital distance (km) 1.4 1.3 1.5 
Leadership (1–5) 3.9 3.9 3.8 
Floor area ratio (%) 15.3 15.6 15.1 
Street width (2–18) 5.6 5.7 5.6 
N 222 83 139 

Notes: The table shows the descriptive statistics of the outcome and mechanism measures as well as the 
potential pretreatment confounders. We report the sample size and the average for the full sample as 
well as for the affected and unaffected Kyrgyz samples. The sample sizes are slightly different for three 
variables with missing data: future conflict (N=207), historic wealth (N=218), and leadership (N=214). 
All variables are in percentages, unless stated otherwise.  
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Figure A1.10: Coefficient plot of the effect of treatment on the standardized prosociality 
index (Kyrgyz sample) 

 
Notes: The figure plots point-estimates (dot) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated outcomes on the destruction dummy, including spatial 
lags, using the indicated geographic connectedness matrix. “Adjacency” indicates that spatial 
autocorrelations are accounted for using the connectivity matrix based on adjacency (sharing a common 
border) between PSUs. “Geodesic” indicates that the connectivity matrix is based on geodesic distance 
between PSUs in km. “Travel” indicates that connectivity matrix is based on average travel time in 
minutes between PSUs. All outcomes are standardized. All control variables are included, imputing the 
community policing variable. The models draw on 84 degrees of freedom. 
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Table A1.5: Regression of the instrument on pretreatment covariates 
 Distance to nearest 

barracks 
Nighttime lights -0.001 
 (0.014) 
Historic wealth -0.208 
 (0.119) 
Hospital distance 0.829*** 
 (0.065) 
Police station 0.036 
 (0.234) 
Leadership 0.105 
 (0.121) 
Floor area ratio 0.771 
 (2.004) 
Street width 0.036 
 (0.061) 
Female 0.323 
 (0.234) 
Age 0.003 
 (0.007) 
Father’s education 0.016 
 (0.058) 
East of main (Ak-Buura) river -0.389 
 (0.216) 
Constant 3.551** 
 (1.099) 
R2 0.562 
F Statistic 16.9 
N 157 

Notes: The table reports point-estimates and standard errors of a linear regression (OLS) of the 
instrument on the indicated pretreatment covariates. *** p<0.01, ** p<0.05, * p<0.1. 
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Figure A1.11: The absence of heterogeneity in the effect to treatment (Uzbek sample) 

 
Notes: The figure plots the most salient partitions when estimating heterogeneity in the effect of 
treatment using Athey and Imbens’ (2016) method. The first node represents the average treatment 
effect for the full (Uzbek) sample. The other nodes represent estimates of the effect of treatment for 
subgroups identified by the indicated splits (monthly household income, education, and number of 
migrants from the household, respectively). Within nodes, the upper number indicates an estimated 
effect of treatment within the subgroups. A lower percentage indicates the size of a subgroup. 

Section 5: Imputation of missing values for indices 

Several of the variables that our indices are based on suffered from missing variables. A major 

source of missing-ness is the fact that some variables were added after we concluded the pilot 

study (N=99). Other missing values are due to non-responses. The variables that needed 

imputation, and the respective method used, are given in Table A1.6. 
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Table A1.6: Imputation of missing values 
Variable N missing 

values 
Imputation method 

Ethnic identification 99 Average value from non-missing values 
Coethnic hero 99 Average value from non-missing values 
Historic wealth 78 Linear regression model with non-missing 

values of the historic wealth variable as the 
dependent variable, and the nightlight index and 

distance to hospitals as independent variables 
Strength of neighborhood 

leader 
117 Linear regression model with non-missing 

values of the leadership variable as the 
dependent variable, and the nightlight index and 
indicators for the presence or absence of various 

state institutions as independent variables 
Future conflict 93 Average value from non-missing values 
Cooperative signal 1 Average value from non-missing values 

 

Section 6: Ethical concerns 

A survey on intergroup relations in an ethnically-divided city poses risks to subjects and 

enumerators. We took these risks seriously and devised five steps to mitigate them. First, before 

commencing the survey, we conducted qualitative interviews with over 30 residents of Osh, 

including local students, university lecturers, community leaders, and employees of survey 

firm. Following their feedback, we modified several survey items. For instance, we eliminated 

almost all ethnic references from the survey. We could not eliminate ethnic reference in 

behavioral games devised to measure cooperation. However, our subjects understood it as 

equal opportunity given to both groups’ members to earn money. Apart from the games, we 

kept ethnic references in unobtrusive questions about ethnicity of employer and use of non-

native languages.  

Second, we exclusively recruited local enumerators from Osh who had excellent 

knowledge of the area and experience in conducting surveys. Our enumerators included local 

school teachers, university lecturers and two students. They were esteemed members of their 

respective communities, and thus highly trusted by subjects. The recruited enumerators came 

from both Uzbek and Kyrgyz communities and were instructed to interview members of their 

own ethnic group only. This explains the very high response rate—78 percent.  
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Third, we invested a significant amount of time in the training of the enumerators, 

sensitizing them in particular to the security situation, the rights of research subjects, and 

protocol to follow in case of unexpected problems. All enumerators also obtained a certificate 

from the local firm authorized to conduct surveys in the area.  

Fourth, we put in place a number of security measures. We asked enumerators to 

conduct a maximum of five interviews per day, met them twice a week to allocate money for 

incentives, and established a constant-response system, asking enumerators to report back on 

an hourly basis.  

Fifth, we instructed enumerators to abort surveys as soon as the subject or enumerator 

was experiencing the slightest feeling of unease. Even so, there were seven instances in which 

enumerators were approached by people who were not meant to be interviewed but demanded 

to participate. We let enumerators interview these subjects but discarded the data later on.  

Overall, the security measures worked exceptionally well, allowing us to obtain 

realistic data on intergroup cooperation, while securing the safety of all involved subjects. That 

said, we were interrupted several times by the secret police who suspected us of being engaged 

in the campaign for the presidential election scheduled a few weeks after the end of the survey. 

These interruptions became increasingly obtrusive as election day approached. As a result, we 

were not able to complete two small surveys (N=100 each) in neighboring towns of Aravan 

and Nariman. 

 



 83 

Figure A1.12: The income distribution in affected and unaffected neighborhoods  
(Uzbek sample) 

 
Notes: The figure plots the distribution of household monthly income for the unaffected and affected 
Uzbek samples, respectively. The grey line represents a normal density. 
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Chapter 2: Pulled Together or Torn Asunder? Community 
Cohesion After Symmetric and Asymmetric Civil War 

 

Does exposure to war affect community cohesion? A common view in the literature is that war 

increases cohesion among people on the same side of a given conflict. At the same time, it 

exacerbates distance between people on opposite sides. However, conflict sides are not always 

observable during and after war. Two types of conflict may vary in this respect—symmetric 

and asymmetric war. While symmetric war is fought with relatively conventional means 

between clearly defined camps, in asymmetric war the weaker side adopts guerrilla tactics and 

boundaries between the camps become blurred. I compare community cohesion in settlements 

exposed to these two types of conflict using survey data from 224 Colombian villages. The 

results show that symmetric war increases community cohesion measured as participation in 

community organizations. By contrast, asymmetric war has a detrimental effect on trusting 

behavior. These results are consistent with the conjecture that asymmetric war generates 

denunciation-driven victimization of civilians, which creates unobservable community 

fractures that make individuals more prudent in relations with their neighbors.  

Introduction 

In the mid-1990s, rebels from the Fuerzas Armadas Revolucionarias de Colombia (FARC) 

attacked three neighboring towns of Quipile, Vianí and Bituima.36 This attack marked the 

beginning of over ten-year war in these small Colombian towns—involving rebel, government 

and paramilitary forces. In 2009, Oliver Kaplan (2017) visited the towns to study civilian 

collective action in response to armed conflict. To his own surprise, Kaplan discovered 

considerable differences in prosocial behavior between the towns. Quipile had very few 

community organizations characterized by low attendance at meetings. Residents of the town 

failed to create producers’ cooperatives and solved their disputes in machete fights. Theft of 

cattle, agricultural tools and coffee was frequent there as well. By contrast, Vianí and Bituima 

                                                
36 This paragraph draws on a chapter in Kaplan’s book (2017, 219–69).  
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hosted numerous community organizations, including a local NGO. Residents frequently 

participated in the meetings. Moreover, they managed to build a common crop warehouse and 

established local watch committees to prevent cattle theft. Machete fights were uncommon in 

these towns.  

What explains such striking differences between the “brother towns” studied by Kaplan 

(2017)? More generally, why did towns like Vianí and Bituima remain cohesive throughout 

the war, while towns like Quipile notoriously failed in this respect? The literature on war and 

prosociality suggests—consistently with Vianí and Bituima’s examples—that exposure to 

conflict increases community cohesion (see review by Bauer et al. 2016). Research from Nepal, 

Burundi, and Sierra Leone showed that residents of communities exposed to high levels of 

wartime violence cooperate at higher rates than members of less affected communities 

(Gilligan, Pasquale and Samii 2014; Voors et al. 2012; Bellows and Miguel 2009). However, 

other evidence from Eastern Europe, Uganda and Vietnam has challenged these findings, 

and—consistent with Quipile’s example—demonstrate that social cohesion declines in 

communities affected by conflict (Barclay Child and Nikolova 2017; Cecchi and Duchoslav 

2017; Dell and Querubin 2017; see also Chapter 1). What can explain these contradictory 

findings? 

In this chapter, I point to the role of symmetry of force in military competition as a 

potential source of heterogeneous conflict effect.37 Specifically, I hypothesize that exposure to 

war may have a different effect on community cohesion depending on whether a community 

was exposed to a symmetric or an asymmetric conflict. According to the civil war literature 

(Lyall 2009; Balcells and Kalyvas 2014), symmetric war, fought with comparatively 

conventional means, divides people into fairly unambiguous camps. It pits supporters of one 

warring party against supporters of another side. Individuals so divided by conflict may then 

increase support for the respective camps as a result of stronger ingroup identification (Lupu 

and Peisakhin 2017) and/or heightened investments in community protection (Gilligan, 

Pasquale, and Samii 2014).  

Neither of these prosociality-generating mechanisms can conceivably work in the 

absence of observable group boundaries—a well-known feature of asymmetric armed conflict 

(Kalyvas and Balcells 2010). Instead of sharpening in and outgroup boundaries, asymmetric 

conflict, typically fought as guerrilla war, creates unobservable community fractures. They 

                                                
37 Existing research has already ruled out some potential sources of heterogeneity, such as the severity 
and type of violence, difference between direct and indirect victimization, and age at conflict (Bauer et 
al. 2016, 250). 
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arise from the externalities of guerrilla warfare, such as covert collaboration between civilians 

and combatants, and victimization of some civilians as a result of denunciations by their 

neighbors (Kalyvas 2006). Residents of such fractured communities struggle to distinguish 

friends from foes among their neighbors. Rather than becoming more cooperative after war, 

they may withdraw from trust-based cooperation.  

To test these conjectures in the present chapter, I study community cohesion after 

exposure to different types of war in rural Colombia. Two features make Colombia a promising 

case for the present project. First, there is a considerable local-level variation in the symmetry 

of force between armed actors involved in the Colombian civil conflict. This variation comes 

from the fact that in some villages the Colombian rebels confronted the strong state, while 

elsewhere they fought against state’s weaker ally—the paramilitary squads (Granada and 

Sánchez Meertens 2009, 236). Another reason to focus on Colombia is the availability of 

survey data from the Encuesta Longitudinal Colombiana de la Universidad de los Andes 

(ELCA). This data is considered “the most comprehensive longitudinal survey ever conducted 

among conflict-affected populations” (Brück et al. 2015, 42). It covers 224 Colombian villages 

with different histories of war, allowing me to map relevant distinctions between different types 

of military conflict.  

Anticipating the results, the analysis of the ELCA data shows that villages exposed to 

symmetric war become more cohesive—exhibiting greater participation in community 

organizations. By contrast, community cohesion in the villages exposed to asymmetric war is 

reduced. Their residents trust each other less than residents of communities unaffected by 

conflict. The discussion on the war dynamics in Colombia and supporting statistical analyses 

show that these findings are unlikely to be an artifact of the selection into different types of 

conflict. Moreover, the results are robust to various model specifications and different 

estimation methods. They are also unlikely to be explained by the posttreatment measurement 

bias or the omitted variable bias.  

The chapter makes two contributions. To the best of my knowledge, this is the first 

study to compare the impact of qualitatively different types of conflict on community cohesion. 

This comparative setup captures a relevant distinction between wartime violence originating 

within the affected communities (asymmetric war) and violence coming from outside 

(symmetric war). Second, the chapter attempts to reconcile some contradictory findings in the 

literature. I document the role of the symmetry of force in armed competition as a source of 

heterogeneous conflict effect. Cassar, Grosjean and Whitt (2013, 307) argued that the 

heterogeneous effect of conflict can be explained by prewar cleavages. I show that prewar 



 88 

cleavages do not preclude a postwar increase in community cohesion, provided that these 

cleavages (or fractures) are observable to all community members. In short, the missing link 

between exposure to conflict and increased community cohesion is civilians’ ability to 

distinguish wartime friends from foes in the postconflict setting. 

Civil War and Community Cohesion 

Community cohesion reflects patterns of cooperative relations among its residents. These 

relations include participation in collective action, trust and solidarity, and are commonly 

labeled as ‘prosocial behaviors’. Does exposure to conflict affect these prosocial behaviors? 

And, if so, does it increase or reduce prosociality?  

The literature is divided. Existing studies have reported that conflict increases 

prosociality regardless of the type of violence or empirical strategies used to study this effect 

(Bauer et al. 2016, 250). To illustrate, communities exposed to high levels of wartime violence 

in Burundi, Israel and Nepal exhibit higher rates of cooperation and more egalitarian 

preferences than communities unaffected by war (Gilligan, Pasquale, and Samii 2014; Voors 

et al. 2012; Gneezy and Fessler 2012). In their review of the literature, Bauer et al. (2016) claim 

that: “The results appear to hold for men and women, as well as children and adults exposed to 

violence, and are remarkably similar for both the victims and perpetrators of violence” (p. 250).  

That said, an increasing number of studies challenge these findings. Recent evidence 

from diverse parts of the world shows a substantial decline in prosocial behaviors in 

communities affected by war (Barclay Child and Nikolova 2017; Cecchi and Duchoslav 2017; 

Dell and Querubin 2017; Vélez et al. 2016). Cecchi and Duchoslav (2017) explain these results 

with reference to psychological consequences of conflict, characterized by the symptoms of 

post-traumatic stress disorder. Dell and Querubin (2017) emphasize potentially lasting 

incapacitation effect—lower capacity for collective action among people whose livelihoods 

were destroyed by war. Barclay Child and Nikolova (2017) argue that the existing works in the 

field are plausibly affected by victimization reporting bias.38 They demonstrate that 

victimization captured by objective measures of conflict exposure (e.g. household destruction 

visible on satellite imagery) is associated with decline in prosocial behaviors. What explains 

these seemingly contradictory findings? 

                                                
38 This bias comes from the fact that prosocial traits and the willingness to report victimization may be 
correlated (see Barclay Child and Nikolova 2017). 
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Ingroup prosociality, outgroup hostility? 

The opposite findings need not be irreconcilable. The Janus-faced effect of conflict could be 

understood in terms of “parochial altruism” (Choi and Bowles 2007; Mironova and Whitt 2016; 

see also Horowitz 2001). Conflict divides people into competing groups—be it along ethnic, 

religious, ideological, or partisan lines. As a consequence, people divided by conflict may 

decrease prosocial behavior toward members of the competing group (the outgroups), while 

increasing it toward members of their own group (the ingroups). This conjecture is consistent 

with the fact that the mechanisms proposed as explanations of the negative effect of conflict 

tend to focus on intergroup relations, while the channels that have been argued to link conflict 

to increased prosociality are mainly applicable to interactions with ingroup members. This 

much is illustrated by the following examples. 

The arguments linking conflict to reduced prosociality typically apply to intergroup 

relations. Most straightforwardly, the experience of violence at the hands of competing group 

deepens intergroup animosities. Research shows that the distress caused by violence and the 

fear of future aggression translate into negative outgroup attitudes (Lupu and Peisakhin 2017; 

Canetti-Nisim et al. 2009). This effect can also arise from information updating. Members of 

the competing groups base their assessment of another group on the history of past interactions. 

This assessment inevitably incorporates the negative experience of violence, which possibly 

outweighs the positive feedback from previous routine interactions. Put differently, the 

outbreak of conflict signals the untrustworthiness of the outgroups, which undermines future 

intergroup cooperation (Beber, Roessler, and Scacco 2014; Rohner, Thoenig, and Zilibotti 

2013a). Once acquired, negative attitudes may harden as a result of segregation. In search of 

safety, members of competing groups tend to avoid each other. This reduces the opportunity 

for positive intergroup contact that could otherwise help improve attitudes (Scacco and Warren 

2018; Enos and Gidron 2016). 

By contrast, the explanations of increased prosociality in the aftermath of conflict 

typically refer to behaviors toward alleged ingroup members. The literature points to the fact 

that the divisions created by conflict may reinforce collective identities, leading to stronger 

identification with the ingroups (Lupu and Peisakhin 2017; Rohner, Thoenig, and Zilibotti 

2013b). Higher levels of identification in turn boost prosocial behaviors by enhancing 

expectations of reciprocity (Simpson 2006). This effect can also be explained by the presence 

of outgroup threat (Vélez et al. 2016). The perceived threat from outgroup members increases 

the strategic value of one’s own community—which offers the best protection from potential 
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aggression (Gilligan, Pasquale, and Samii 2014; Hugh-Jones and Zultan 2013). One way of 

guaranteeing community protection is to make obligations among the ingroups through 

unilaterally cooperative behavior. This type of prosociality is associated with short-term losses 

incurred for an implicit promise of future reciprocation in terms of help when in need.  

In sum, the arguments on both sides of the debate seem to speak to different types of 

prosocial behaviors—directed toward in and outgroup members. To clarify the muddled link 

between conflict and prosociality, some studies tried to distinguish between these behaviors. 

They found tentative support for the “parochial altruism” hypothesis, demonstrating that 

ingroup prosociality goes hand in hand with outgroup hostility in the aftermath of conflict 

(Mironova and Whitt 2016; Cecchi, Leuveld, and Voors 2015; Miguel, Saiegh, and Satyanath 

2011). Yet, “parochial altruism” alone cannot explain the contradictory results that have been 

reported from the studies which focused exclusively on within-group relations (e.g. Gilligan, 

Pasquale, and Samii 2014; Vélez et al. 2016). What thus explains the fact that conflict 

occasionally undermines ingroup prosociality? 

Group boundaries and armed conflict 

The seemingly contradictory evidence for the effect of conflict on ingroup prosociality can be 

related to the fact that distinctions between in and outgroups are intrinsically difficult to 

capture. Researchers usually assume that individuals affected by conflict know who their 

respective in and outgroups are. While intuitively plausible, this assumption may not hold 

across all kinds of conflicts. Wars can divide communities in invisible ways. As we have seen 

in Chapter 1, the experience of conflict can create unobservable fractures within homogeneous 

ethnic communities. Even more so, it can create fractures within more heterogeneous groups. 

This could happen, for example, when combatants recruit civilians to secretly inform on their 

neighbors. Such covert collaboration between combatants and civilians has been widely 

documented in the literature and seems to be clustered in certain types of conflict (Kalyvas 

2006). In this chapter, I consider two types of conflict which may present systematic variation 

in this respect. These are wars characterized by symmetric and asymmetric military 

competition.  

In a typical asymmetric war, lightly armed bands of rebels engage in guerrilla warfare 

against a militarily superior state (Fearon and Laitin 2003, 75). The rebels do not have the 

military capacity to confront the state on the battlefield and thus resort to ambush, while 

evading combat (Balcells and Kalyvas 2014). Such war is thus characterized by the lack of 
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clear frontlines and undefined boundaries between civilians and rebels in civilian disguise. By 

contrast, a typical symmetric war takes place between states. In the context of civil conflict, it 

is more commonly fought between rival militias, or between a weak state and comparably weak 

rebels (Kalyvas and Balcells 2010, 418). Combatants involved in symmetric civil war normally 

wear uniforms and establish rudimentary frontlines using barricades or roadblocks. They 

engage in combat more frequently than actors involved in asymmetric conflict (Balcells and 

Kalyvas 2014). 

How is the symmetry of military competition related to civilian collaboration during 

wartime? In asymmetric war, civilian collaboration tends to be covert and largely voluntary. 

Rebels are weak and rely heavily on civilian support. They often negotiate this support, 

exchanging promises of future rewards (e.g. greater social equality) for food, shelter, and 

recruits (Wood 2003; Wickham-Crowley 1992). Given the threat of state reprisal, civilians 

deliver their services clandestinely. Sooner or later, the state becomes aware of this exchange. 

In response, its officers recruit civilians to spy on their neighbors in search for active rebel 

supporters (Kalyvas 2006). As a result, communities become divided between two sides of the 

conflict without exactly knowing who belongs to which side.  

In symmetric war, by contrast, civilian ‘collaboration’ with combatants tends to be 

public and rather involuntary. The territorial separation between warring parties facilitates 

‘wholesale’, coercive extraction of civilian resources (Balcells and Kalyvas 2014). Moreover, 

given the difficulty in planting informers behind enemy lines, armed groups cannot use spies 

in the territories where civilian intelligence is most badly needed. They occasionally recruit 

informers in their rearguard—especially in the places where prewar voting patterns hint at 

popular support for their enemies (Balcells 2011). Overall, however, covert collaboration 

between civilians and combatants (including civilian spying) is rare in symmetric war (Kalyvas 

2006).  

Different patterns of collaboration have consequences for the dynamics of civilian 

victimization. Generally speaking, and regardless of the type of conflict, combatants have good 

reasons to refrain from indiscriminate violence against civilians. Indiscriminate victimization 

exacerbates popular grievances (Tishkov 2004, 142), contributes to unintended destruction of 

one’s own supporters (Kalyvas 2006, 156–7), and occasionally attracts unwanted attention of 

foreign actors (as in the case of 2018 US intervention in Syria). Given its negative 
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consequences, indiscriminate victimization tends to be counterproductive in the long run.39 As 

a consequence, armed groups have incentives to switch to more targeted victimization.40 

This is what typically happens during asymmetric war. After an initial wave of 

indiscriminate violence, combatants involved in such conflict begin to victimize civilians more 

selectively (Kalyvas 2006). They learn from civilian collaborators who sides with their 

opponents and punish defectors accordingly. In symmetric war, by contrast, the warring parties 

may lack both the capacity and incentives to switch from indiscriminate violence to more 

targeted victimization. In the absence of informers behind enemy lines, combatants may not be 

able to distinguish voluntary collaborators of their opponent from civilians who have been 

constrained to ‘collaborate’. At the same time, prolonged indiscriminate victimization behind 

enemy lines may even work to their advantage insofar as it destroys resources that would have 

otherwise benefited their rival (see Lyall 2009; Kalyvas 1999). As a result, civilian 

victimization in symmetric war tends to be less selective. Table 2.1 summarizes the differences 

between the discussed conflict types.  

 
Table 2.1: Conflict types 

 Type of conflict 
 Asymmetric war Symmetric war 

Warfare Guerrilla (ambush) Conventional (combat) 

Territorial division Mostly undefined Mostly defined 

Civilian collaboration Covert and voluntary Public and coerced 

Victimization 
More selective  

(denunciation-driven) Less selective 

 

Hypotheses 

In sum, the civil war literature concurs on the point that symmetric conflict tends to divide 

civilians into fairly well-defined camps (Balcells 2017). In the absence of better scrutiny 

criterions, combatants categorize civilians as their own or enemy supporters based on where 

the latter live with respect to the frontlines (Lyall 2009). Individuals so divided by conflict may 

                                                
39 For contrary evidence, see Lyall (2009). 
40 I consider violence as selective if it aims to punish individuals for their actual behavior (e.g. 
defection). By contrast, violence is considered indiscriminate if it selects targets randomly or based on 
collective identity markers (e.g. ethnicity, residential area, prewar voting pattern). 
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then increase support for the respective camps as a result of heightened within-group 

interdependences (Gilligan, Pasquale, and Samii 2014) and/or greater identification with the 

ingroups (Lupu and Peisakhin 2017).  

This is what apparently happens in war-torn Colombia. In her rich ethnographic work 

from western Colombia, Lemaitre (2016) repeatedly cites attachment to the norms of 

reciprocity as the only means of survival during symmetric war: “Collectivity is more than 

survival. It’s where you give me the plantain and I give you the rice, you give me the fish I 

give you the bread” (Lemaitre 2016, 557). Lemaitre’s interviewees are aware that their 

“capabilities and strength reside in [their] potential to respond to the needs of others” (Ibid., 

555–6). Moreover, they are “willing to take risks to care for others”, understanding that “young 

men at the verge of violence need caring for” (Ibid., 560). These insights lead me to the first 

hypothesis:  

 

H1: Prosocial behavior increases in the aftermath of symmetric war.41 

 

Asymmetric war, by contrast, does not demarcate camps in a clear-cut manner (Kalyvas 

2009). The weaker side of the conflict typically draws on clandestine support from civilians 

(Bueno de Mesquita 2013). This in turn triggers counter-mobilization of secret informers who 

work for the stronger party, trying to identify their opponent’s clandestine supporters (Kalyvas 

2006). Communities become internally fractured. Due to collective memories of civilian 

spying, and a common knowledge that some community members were victimized as a result 

of denunciations by their unnamed neighbors, these within-community fractures are likely to 

survive to the postwar period. In the absence of clear-cut group boundaries, and related 

uncertainty of neighbors’ in and outgroup status, asymmetric war is unlikely to encourage 

prosocial behaviors through interdependence or identification channels.  

On the contrary, it may discourage some forms of prosociality. This is particularly true 

for prosocial behaviors based on trust, in which cooperative individuals expose themselves to 

the risks of being cheated or taken advantage of by other community members. As Gambetta 

(1988, 234) points out, “[t]rust is a peculiar belief predicted not on the evidence, but on the 

lack of contrary evidence.” A knowledge that some community members collaborated with the 

victimizer during wartime arguably provides enough “contrary evidence” of this kind. 

Moreover, the fact that the responsible individuals cannot be identified with a dead certainty 

                                                
41 This increase is conceivably limited to ingroup members and accompanied by a simultaneous 
decrease in prosociality toward the outgroups. 
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casts doubt on the trustworthiness of many other community members. This makes residents 

of the affected communities adopt greater prudence in relations with their neighbors, which 

could be destructive to trust-based cooperation.  

As much is illustrated by Gáfaro, Ibáñez and Justino (2015) in their study of social 

cohesion in rural Colombia. The authors argue that “fear and the risk of aggressions if being 

perceived as collaborators of opponent groups generated mistrust among the populations. Many 

households retreated to private life and restricted social interactions to family and some close 

friends” (Gáfaro, Ibáñez, and Justino 2015, 8). This account is further confirmed in Lemaitre’s 

(2016) work. A typical testimony from a community exposed to asymmetric war in her study 

reads as follows: “[T]he worst part [of the war] was that the people fed the power of the armed 

señores; they loved to raise complaints, to accuse a neighbor” (Polo, cited in Lemaitre 2016, 

548). Based on these insights, I formulate the second hypothesis: 

 

H2: Prosocial behavior decreases in the aftermath of asymmetric war. 

 

Figure 2.1 summarizes the intuition behind the two hypotheses. 

 

Figure 2.1: Types of conflict and prosocial outcomes 
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A Brief History of Civil War in Colombia42 

Before we move to the empirical analysis, I present some background information on the civil 

war in Colombia. The war started in the mid-1960s. A group of peasants from the central part 

of the country created a guerrilla unit called the Fuerzas Armadas Revolucionarias de Colombia 

(FARC). The group’s main goal was to overthrow the state. The immediate objectives included 

agrarian reform and wider representation of peasants in politics. Shortly after the establishment 

of the FARC, other left-wing groups appeared on the war scene in Colombia—Ejército de 

Liberación Nacional (ELN) and Ejército Popular de Liberación (EPL). Operating mainly from 

the jungle, these groups fought guerrilla war against the state, using ambushes and kidnappings 

as core military tactics. By the mid-1980s, the FARC and ELN were present in the majority of 

rural areas in the country.  

  The war changed its course in the late 1980s when a new actor entered the scene—the 

paramilitaries. The first paramilitary groups were created by the Medellín drug cartel, which 

urgently needed an army to protect its business from the rebels increasingly interested in the 

booming drug economy. Further paramilitary groups were founded by cattle ranchers and rich 

agricultural entrepreneurs determined to free themselves from extortion payments to the rebels 

(Medina Gallego 1990). Initially, the paramilitaries operated in the territories with minimal 

state presence—substituting regular armed forces in war against the guerrillas (Avilés 2006). 

In 1997, they created an umbrella organization, Autodefensas Unidas de Colombia, which 

helped them to spread to other parts of the country. Their involvement in the conflict provoked 

lots of civilian massacres, forced displacements, and other types of collateral damage—a by-

product of combat between unprofessional military forces.  

Not the whole country was affected by the spread of ‘paramilitarism’, however. The 

election of Álvaro Uribe as the Colombian president in 2002 put a quick and largely unexpected 

end to the paramilitary expansion. Shortly after becoming the president, Uribe launched a 

voluntary demobilization program of all non-state armed groups in Colombia, targeting the 

paramilitaries as the main beneficiary of the program. Those combatants who refused to 

participate in the program faced a massive security operation (Granada, Restrepo, and Vargas 

2009). The results of this government strategy were immediately visible. The paramilitary 

groups that did not demobilize in the first two years of Uribe’s presidency were so hardly hit 

by the crackdown that they could no longer pay wages to their full-time soldiers (Garzón 2008, 

                                                
42 Unless indicated otherwise, the section draws on the report ¡Basta Ya! Colombia: Memorias de 
Guerra y Dignidad by Grupo de Memoria Histórica (2013). 
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41). The rebels of FARC and ELN, in turn, were forced to abandon the historical strongholds 

in Meta, Caquetá and Putumayo, retreating deep into the Amazon jungle. 

From 2002 on, all non-state armed groups in Colombia irreversibly switched to 

defensive activities. They began to progressively lose previously conquered positions and 

moved to more isolated and largely inaccessible areas. Some rebel and paramilitary factions 

kept control over the territories conquered after 2002 until very recently. Nevertheless, most of 

the country was fully pacified by 2012. The war with the FARC officially ended with peace 

agreement signed in September 2016. The peace negotiations with the ELN are still ongoing 

at the time of writing.  

Design 

Data 

In this chapter, I use micro-level data from the Encuesta Longitudinal Colombiana de la 

Universidad de los Andes (ELCA). The ELCA is panel survey of 8,718 adult respondents from 

224 rural communities located in 17 Colombian municipalities. According to Brück et al. 

(2015, 42), “[t]his is the most comprehensive longitudinal survey ever conducted among 

conflict-affected populations.” For the present project, I use the 2013 wave of the survey.43  

The map in Figure 2.2 shows the parts of the country that are covered by the data. These 

areas tend to be moderately affected by conflict, which has both advantages and disadvantages 

for the present project. On the one hand, municipalities moderately affected by war do not 

allow me to estimate the effect of conflict in the case of almost genocidal massacres (e.g. such 

as the 2002 massacre in Chocó, in which the FARC killed 119 civilians; see Arjona 2015, 197). 

I also lose the so-called “guerrilla republics”, where the rebels exercised dominant control, 

imposing order on local communities. On the other hand, the moderate levels of violence are 

representative for the experience of most Colombian villages affected by war. Due to the 

moderate rates of mortality and forced displacement, the surveyed villages are also less affected 

by attrition. 

                                                
43 I use the 2013 wave of the survey, instead of the earlier 2010 wave, because the latter has less items 
that measure prosocial behaviors. Given that exposure to conflict happened before 2010 in almost all 
villages, I cannot exploit longitudinal structure of the data in order to establish causality. However, in 
Section 7 in the Supplementary Chapter Information (see Figure A2.15), I replicate the analysis of the 
2013 sample—insofar as the measures permit—using the 2010 sample. The results remain unchanged. 
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Apart from the ELCA, I use two additional data sources. The first one is the Noche y 

Niebla archive. This archive collects daily reports on violence perpetrated by armed groups 

participating in the Colombian war. The reports cover the period from 2001 until present. The 

Noche y Nieble uses information from local and national newspapers, and interviews with 

NGO workers, local public ombudsmen, and Catholic priests. Another supplementary data 

source is a dataset compiled by the Centro de Recursos para el Análisis de Conflictos 

(CERAC). It reports year-by-year clashes between government, rebel and paramilitary forces 

for all Colombian municipalities from 1988 until 2009 (Restrepo, Spagat, and Vargas 2004, 

403–4). 

 

Figure 2.2: Surveyed municipalities 
 

 
Notes: The figure presents the map of Colombian municipalities. The areas highlighted in black indicate 
the municipalities from which the surveyed villages were sampled. 
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Exposure to conflict 

To study prosocial behavior after different types of war, I exploit subnational variation in the 

symmetry of armed competition during the Colombian civil war. Although the literature that 

distinguishes between different types of conflict typically focuses on cross-country 

comparisons (Balcells and Kalyvas 2014), a subnational variation has been widely observed, 

too (Granada and Sánchez Meertens 2009, 236). In Colombia, this variation comes from the 

fact that counterinsurgency offensive against the rebels of FARC and ELN had different 

protagonists in different communities. In some villages, the rebels fought asymmetric war 

against professional state forces. In other villages, they fought symmetric war against state’s 

weaker ally—the paramilitaries. The ELCA allows me to measure these differences at the 

village level. I use a survey item in which village leaders reported how many non-state armed 

groups were present in their communities for each single year between 2000 and 2013. This 

information allows me to classify ELCA villages into three categories: 

§ No war—if no non-state armed group was present in a village in any year between 2001 

and 2013;  

§ Asymmetric war—if at one time there was only one non-state armed group present in a 

village in some years between 2001 and 2013;  

§ Symmetric war—if at one time there were two or more non-state armed groups present 

in the area around a village in some years between 2001 and 2013.  

 
Table 2.2: ELCA villages by conflict types 
 Type of conflict 
 No war Asymmetric war Symmetric war 
Number of 
villages 

N=132 
(66%) 

N=39 
(20%) 

N=28 
(14%) 

Notes: The table shows the number of villages unaffected by war, affected by asymmetric war, and 
affected by symmetric war, respectively.  

Table 2.2 summarizes the results of this classification.44 Its validity hinges on three 

partially testable assumptions. First, I assume that the presence of non-state armed group in a 

village is equivalent to armed conflict. This may not be the case in three situations. There may 

                                                
44 Unfortunately, the ELCA data does not report community-level information for 25 villages. As a 
result, I was only able to assign treatment categories to 199 villages with non-missing data.  



 99 

be no war if a non-state armed group present in the village is not challenged by the state and 

exercises hegemonic control of the area. There may be no war if this group is an ally of the 

state (e.g. the paramilitaries). Finally, multiple non-state armed groups present in the village 

may coexist peacefully if, for instance, they manage drug trade together. Although plausible, I 

can exclude all these scenarios by looking at the incidence of conflict-related violence across 

treatment categories. Villages assigned to both asymmetric and symmetric war categories 

experienced three times higher incidence of conflict-related threats, kidnappings and 

extortions, evictions and expropriations, as well as massacres and combats than villages 

assigned to no war category (see Table A2.1 in the Supplementary Chapter Information, SI). 

 Second, I assume that armed conflict originating from the presence of a single non-state 

armed group is asymmetric, while conflict originating from the presence of multiple groups is 

symmetric. This may not be the case in two situations. Non-state armed groups may challenge 

the state at its weakest, resulting in a locally symmetric competition. Alternatively, the 

competition between multiple non-state armed groups may not be symmetric if one of them is 

actively supported by the state. To explore these possibilities, I reconstruct the identities of 

armed competitors in ELCA villages. I then estimate the local balance of power between these 

actors using indicators of territorial control from the CERAC data. The results of this analysis 

(presented at length in the Section 2 in the SI) support my classification. Villages with a single 

non-state armed group experienced armed conflict between the rebels and the state in all but 

four cases. These conflicts were characterized by territorial dominance of the state in all but 

two cases. By contrast, villages with multiple armed groups were all disputed between the 

rebels and the paramilitaries, none of whom established territorial dominance (implying parity 

of force).  

  Third and last, I assume that patterns of civilian collaboration and victimization differ 

across my treatment categories as predicted by the theory (see “Group boundaries and conflict” 

subsection). To test this assumption, I first compare the structure of civilian victimization 

between asymmetric and symmetric war villages (see Figure 2.3). In line with the expectations, 

I find that villages exposed to symmetric war experienced more coercive extraction of civilian 

resources—measured as money extortion and harvest and livestock theft. Although this type 

of property violence can be highly selective, it is unlikely to follow from denunciations by 

perpetrator’s collaborators.  
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Figure 2.3: Civilian victimization by conflict type 

 
Notes: The figure shows proportions and 95 percent confidence intervals of the indicated forms of 
civilian victimization by conflict type in the 2001–2010 period. Targeted personal violence is measured 
as homicides, threats, kidnappings and abductions. Extraction of resources is measured as money 
extortion and harvest and livestock theft. 

By contrast, villages exposed to asymmetric conflict exhibited higher levels of targeted 

personal violence (often accompanied by extraction of resources too). Homicides, threats, 

kidnappings and abductions were more likely under asymmetric war by almost 12 percentage 

points. Qualitative evidence suggests that at least some of this violence was perpetrated thanks 

to the information provided by civilian collaborators. For example, one Noche y Nieble report 

from a village affected by asymmetric war details that people were killed there after being 

“signaled” as rebel supporters (NN, 2004-9-24). Moreover, 95 residents of villages exposed to 

asymmetric war openly declared that they used armed groups’ help to solve personal disputes 

with their neighbors. In comparison, not a single resident of villages exposed to symmetric war 

admitted using similar help. 

The final concern regarding my classification is the possibility of overlapping treatment 

categories. Luckily, very few villages fit into conflicting categories in different years of the 
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analyzed period. Put differently, villages classified as exposed to asymmetric war in 2001 tend 

to fit into the same category during all other years with armed groups’ presence. Eight villages 

that shifted between categories account for only 3 percent of the data. I coded them as exposed 

to asymmetric war.45 The descriptive statistics of villages classified into different treatment 

categories are presented in Table A2.2 in the SI. 

One caveat needs to be stated. Despite the above efforts to validate my measurement, 

the treatment classification remains noisy. Looking at Figure 2.3, one notices that the treatment 

categories only to a certain extent capture the hypothesized differences between war types. 

Should not we expect more pronounced differences had the treatments been measured more 

precisely? Data limitations considered, there is little I can do to improve the measurement. 

Some villages are thus bound to remain misclassified. How does it affect the analysis and the 

interpretation of my results? Given the opposite predictions for the effects of two treatments, 

misclassifying a symmetric war as an asymmetric conflict (and vice versa) biases the analysis 

toward a null result. While far from perfect, this is arguably a more tolerable bias than an 

overestimation of potentially nonexistent effect.  

Outcome measures 

Prosocial behavior is measured as participation in community organizations and trust in 

neighbors. Community organizations in rural Colombia range from agricultural cooperatives 

to leisure associations. Not all of them can thus be considered ‘prosocial’. In this study, I take 

into consideration two categories of organizations. The first category consists of organizations 

dedicated to the coordination of collective action. They include the juntas de acción communal, 

vereda organizations, and agricultural cooperatives.46 The second category comprises 

organizations dedicated to altruistic purposes, such as charity and religious groups.47 What all 

the above organizations have in common is a clear purpose of collective work for the benefit 

of the community and/or its members that particularly need help at some cost to the 

                                                
45 Asymmetric war can induce mistrust in the community that is unlikely to be redressed through the 
successive experience of symmetric war. However, community cohesion generated by exposure to 
symmetric war can be easily destroyed by the successive experience of asymmetric war. 
46 The juntas de acción communal and vereda (village) organizations are informal entities that represent 
grassroots authority. Agricultural cooperatives are more institutionalized entities, operating thanks to 
international subsidies rather than pooled farmers’ resources. 
47 I consider participation in religious organizations as altruistic behavior because it usually implies 
involvement in charity activities (for example, see Diócesis de Tumaco 2011). 
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participant.48 Participation in prosocial organizations is measured as a binary variable. The 

variable takes on the value 1 if respondent attended any of these organizations at least once 

during 12 months prior to the survey.  

To measure trusting behaviors, I use two questions asking respondents about: a) the 

number of neighbors from whom they could borrow 50,000 Colombian pesos (17.5 US dollars) 

if in need, and; b) the number of neighbors whose phone number they have.49 I interpret these 

items as indicators of prosocial behavior based on trust.50 Both variables are coded on a six-

point categorical scale, with higher numbers indicating greater trusting behavior. For some 

analysis, I combine all three indicators of prosocial behavior into a composite prosociality 

index by standardizing and averaging across individual items. 

Table A2.2 in the SI provides descriptive statistics of all outcome measures. It shows 

the non-negligible differences in prosocial behavior across villages with different histories of 

war. For example, participation in community organizations is 3 percent higher in villages 

exposed to symmetric war compared to villages affected by asymmetric war. This translates 

into about 16 more individuals participating in community meetings. Considering the small 

size of the villages (84 households, on average), this represents a considerable difference in 

community participation.  

Results 

In this section, I estimate the effect of different types of war on prosocial behavior. The analysis 

proceeds in four steps. First, I specify a model that predicts exposure to each type of conflict. 

Some predictors of conflict from this model may be simultaneously correlated with the 

outcomes. As a result—in the second step—I regress my outcomes of interest on two conflict 

dummies (indicating asymmetric and symmetric war), controlling for identified confounders. 

Third, I perform four robustness checks. I extend my control variables to indicators of the 

severity of conflict. I then replicate my analysis using a different rule of treatment 

                                                
48 There are undeniable differences between organizations coordinating collective action and charity. 
They may capture different types of prosociality. To acknowledge these differences, in some analyses 
that follow, I estimate the effect of war on participation for specific types of organizations separately. 
49 Another interpretation of these measures of trust is that they capture perception of respondent’s 
trustworthiness in the eyes of other community members. 
50 Giving your phone number to neighbors may be considered ‘risky’ because it facilitates requests of 
help or favors that are socially awkward to refuse. Moreover, a phone number is often associated with 
a WhatsApp account that contains personal information (including a photograph), which can be 
misused. 
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classification. I also restrict my analysis to a subsample of villages that are least likely to have 

been affected by attrition. Finally, I estimate the effect of each type of conflict within pairs of 

highly comparable villages using propensity-score matching. To save space, these robustness 

checks are only presented in the Supplementary Chapter Information (see Section 6 in the SI). 

In the fourth and last step, I address the remaining inference problems related to the 

measurement error and the omitted variable bias. 

Determinants of conflict 

The difficulty in establishing causality between exposure to conflict and prosocial behavior 

comes from the fact that armed groups do not attack villages randomly. Combatants target 

villages with specific characteristics, which in turn might be correlated with the capacity for 

collective action. This may confound the relationship between war and prosociality. To assess 

the problem, I reviewed the literature on the determinants of the Colombian civil war, 

identifying four potential confounders (see Figure 2.4).  

First, armed groups may have targeted villages that are rich in resources, given that this 

increases their incentives to control the area (Dube and Vargas 2013; see also Collier 2000; 

Azam and Hoeffler 2002; Miguel, Satyanath, and Sergenti 2004). At the same time, resources 

may affect village levels of prosocial behavior by making community members wealthier 

(Cárdenas 2003; Stark 2004). I measure village historical resources using indicators of gold 

and oil mining. Although both variables were measured posttreatment, they are unlikely to be 

endogenous to conflict insofar as the presence of gold and oil is strictly related to pretreatment 

geological conditions of the area. I combine both variables to a single index (Resources, mean 

of 0.19). 

Second, armed groups may have targeted isolated villages with lower levels of state 

capacity, so as to increase their chances of successful territorial conquest (Chernick 2003; see 

also Richani 2010; Gennaioli and Voth 2015; Schutte, 2015). At the same time, isolation may 

spur collective action, given that the state is unable to provide services and enforce order 

(Banerjee and Somanathan 2007; Besley and Persson 2010).51 I measure historic isolation using 

travel distance between a village and its municipal capital. As expected, the variable (Isolation, 

mean of 44.9) is strongly correlated with posttreatment measures of state capacity, such as the 

presence of paved roads and a public health center (see Figures A2.1 and A2.2 in the SI).  

                                                
51 For a contrary prediction, see Henrich et al. (2010). 
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Third, armed groups may have targeted villages with lower levels of community 

policing, given that this reduces the likelihood of effective local defense (Kaplan 2017; Arjona 

2017; see also Sampson and Groves 1989). At the same time, low community policing may 

also lower cooperation by making it impossible to punish defectors (Fearon and Laitin 1996; 

Hipp and Perrin 2006). To measure community policing before the war, I use the size of 

indigenous settlements that predate the conflict and are renowned for deterring military 

incursions (Kaplan 2013)—for example, by organizing self-defense groups (Verdad Abierta 

2012).52 As expected, the variable (Indigenous population, mean of 0.15) is associated with 

present-day order reflected in rare disputes among community members concerning the use of 

common land and water resources (see Figure A2.3 in the SI).53 

 

Figure 2.4: Potential confounders 

 
 

Fourth and last, (rebel) armed groups may have targeted villages whose residents 

nurture strong grievances against the state, given that this increases their expectation of civilian 

support (Medina Gallego 1990; Tobón 2001; see also Wickham-Crowley 1992). At the same 

time, grievances against the (conservative) state can be correlated with more egalitarian 

preferences associated with a radical–left ideology (Rooduijn et al. 2017). I measure historic 

rebel support using the proportion of village population with demographic characteristics of a 

typical rebel recruit—namely, incomplete primary education (see Gutiérrez 2008). To capture 

                                                
52 Present-day indigenous groups in Colombia live in ancestral settlements established before the 
Spaniards’ arrival on the continent (Barreto Henriques 2009). Their settlements are remarkably stable. 
Since 1991 they have also been protected by collective property rights. This means that they are 
excluded from market exchange and cannot be easily appropriated, for example in the aftermath of 
forced displacement (Jaramillo 2014).  
53 Note that even if local community policing does not deter attacks from rebel groups, it may still be 
associated with the formation of paramilitary squads and thus higher incidence of symmetric conflict. 
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village demographics before the conflict, I look at education of respondent’s father. As 

expected, the variable (Rebel support base, mean of 0.28) correlates with the contemporary left 

ideology (see Figure A2.4 in the SI). 

To assess confounding, I regress my conflict variable on four potential confounders 

using a multinomial logistic regression (see Table 2.3). The results demonstrate moderate 

levels of selection into conflict (Pseudo-R2 of 0.08). Villages affected by asymmetric and 

symmetric war are significantly more distant to their municipal capitals than villages 

unaffected by war. One standard deviation increase in distance to the municipal capital 

increases risks of asymmetric and symmetric war by 8.4 and 4.1 percentage points, 

respectively. This result is consistent with the discussion on the history of war in Colombia, 

where isolated communities seem to have been more likely to experience armed conflict. 

Surprisingly, risks of asymmetric conflict appear to be lower in resourceful communities. 

However, resourcefulness is unrelated to the incidence of symmetric conflict. Regression 

coefficients for all other variables have predicted sign but the uncertainty around the estimates 

is too large to draw firm conclusions. 

 

Table 2.3: Multinomial logistic regressions of conflict type on potential confounders 
 Asymmetric war  

(relative risk ratio) 
Symmetric war  

(relative risk ratio) 
Resources 0.260* 0.999 
 (0.209) (0.678) 
Isolation 1.019*** 1.014** 
 (0.005) (0.007) 
Indigenous population 0.653 0.110 
 (0.569) (0.175) 
Rebel support base 2.245 0.218 
 (1.446) (0.217) 
Constant 0.128*** 0.213*** 
 (0.055) (0.091) 
Observations 184 184 

Notes: The table reports relative risk ratios and robust standard errors of multinomial logistic regression 
of the treatment variable on the indicated pretreatment covariates. No war is treated as the reference 
category. *** p<0.01, ** p<0.05, * p<0.1.  
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Conflict types and prosocial behavior 

With the four possible confounders at hand, I examine the relationship between prosocial 

behavior and exposure to different types of conflict. I estimate the following linear model: 

 

𝑌&] = 𝛼&] + 𝛽+Asymmetric	War] + 𝛽8Symmetric	War] + 𝛽=Resources] + 𝛽BIsolation] +

𝛽FIndigenous	population] + 𝛽aRebel	support	base] + 𝜑&] + ε&]  

 

where Yi represents my outcome of interest for individual i who lives in a village j. The variable 

Asymmetric War takes on the value 1 if the respondent i lives in a village that was affected by 

war between the state and a single non-state armed group. The variable Symmetric War takes 

on the value 1 if the respondent i lives in a village that was affected by war between multiple 

non-state armed groups. The absence of war is treated as the reference category.  

Apart from potential confounders discussed above, the model controls for 

demographics at the individual and village levels (which do not necessarily confound the 

relationship of interest). At the level of the individual, I control for the respondent’s age, 

ethnicity and educational attainment. At the village level, I control for settlement size measured 

as a number of households in respondent’s community54, and the total number of years with 

armed groups’ presence since 2001. 

Figure 2.5 presents the results of the regression analysis. The figure plots the 

coefficients for the asymmetric and symmetric war dummies and the corresponding 90 and 95 

percent confidence intervals. The underlying regression table is available in the Supplementary 

Chapter Information (Table A2.3 in the SI). The right panel of Figure 2.5 shows that exposure 

to symmetric war is associated with higher scores on the composite prosociality index. The 

model estimates a 0.07 standard deviation increase in villages exposed to symmetric war. This 

result is in line with Hypothesis 1.  

Looking at the subcomponents of the prosociality index, we can see that this effect is 

driven by participation in prosocial organizations. The regression estimates a 0.19 standard 

deviation higher participation in prosocial organizations in the villages exposed to symmetric 

war, compared to the villages unaffected by war. Put differently, the model predicts that 34 

percent of the residents of the villages affected by symmetric war participates in prosocial 

                                                
54 One could argue that I should not control for settlement size insofar as it is measured posttreatment. 
Table A2.5 in the SI shows that my results are robust to the exclusion of this variable.  
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organizations, compared to 26 percent of the residents of the villages unaffected by conflict. 

Trusting behaviors thus do not appear to be affected by exposure to symmetric war. 

 

Figure 2.5: War exposure and prosocial outcomes: Asymmetric and symmetric war vs. No war 

 
Notes: The figure plots point-estimates (dots) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated prosocial outcomes on the treatment dummies. No 
war is treated as the reference category. All outcomes are standardized. 

The left panel of Figure 2.5 also shows that exposure to asymmetric war is associated 

with decreased general prosociality. The model estimated a 0.06 decrease on the composite 

prosociality index. This result is consistent with Hypothesis 2. Again, the effect is not uniform 

across different subcomponents of the prosociality index. Participation in community 

organizations is unaffected by asymmetric conflict. Although people exposed to asymmetric 

war seem to be marginally more likely to participate in prosocial organizations (1.5 percentage 

point difference), the uncertainty around this estimate is large. At the same time, they appear 

to trust each other less than people unaffected by war. Specifically, they are less likely to be 

able to borrow money from their neighbors and have fewer phone numbers from other 

community members. The regressions estimate, respectively, a 0.08 and 0.15 standard 

deviation reduction on both trust measures. 
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The above results seem to support my two hypotheses. However, the analysis also 

reveals a puzzling heterogeneity in the effect of different types of conflict with respect to 

different prosociality indicators. Why does symmetric war increase participation in community 

organizations without affecting trust? Why is the opposite pattern observed in regard to the 

effect of asymmetric conflict? Before I provide answers to these questions, the robustness of 

my results needs to be probed.  

Assessing potential biases 

The analysis presented in the SI (see Section 6) shows that the above results are robust to 

various model specifications and different estimation methods. With the exception of some 

estimates of Neighbor credit, most results survive additional tests. However, they can still be 

biased in (at least) three conceivable ways.  

The first potential bias could be related to the measurement error. Village leaders might 

have underreported the presence of armed groups in their communities. Their propensity to do 

so can also be correlated with prosocial traits (Barclay Child and Nikolova 2017). Interestingly, 

researchers close to the ELCA ruled out this type of misreporting, finding that village leaders 

in fact over-reported the presence of armed groups (Arjona, personal communication). Over-

reporting in this case has two sources. Some leaders reported that armed groups operated in 

their villages after 2001, while in reality this happened in the previous period (not covered by 

the survey). This is not a problem for my analysis. Other leaders mistook criminal groups for 

armed actors. This is not a problem either.55 The real problem for my analysis could come from 

the over-reporting that systematically varied across treatments. To investigate such a 

possibility, I approximate the quality of reporting in the data using information about the 

number of leaders reporting the presence of armed groups, their average age, education, and 

time spent in the village.56 Table A2.4 shows that none of these proxies for reporting quality 

systematically differs across treatments. In sum, the misreporting is unlikely to explain the 

observed differences. 

                                                
55 Many present-day criminal groups in Colombia are led by former paramilitary commanders, employ 
demobilized combatants, and use the same methods of civilian control as their military predecessors. 
They often fight against the rebel groups (Human Rights Watch 2010; Granada, Restrepo, and Tobón 
2009). 
56 More leaders are less likely to misreport the presence of armed groups than fewer leaders. Older 
leaders and those who spent more time in their villages may provide more reliable reports. More 
educated leaders may be more trained to distinguish armed actors from organized criminals.  
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The second bias that could affect my analysis is the posttreatment measurement of 

confounders (see Figure 2.4). Although I try to measure confounders using variables that reflect 

historic village characteristics, some of my proxies can still be endogenous to conflict. To 

illustrate, the size of indigenous settlements might have changed as a result of war if lots of 

indigenous people were killed or displaced for resisting armed actors. Could it have overturned 

my results had all confounders been measured prior to the treatment? To answer this question, 

I regress my prosocial outcomes on the identified confounders in the subsample of villages 

unaffected by war (see Table 2.4). This allows me to establish correlations between the 

confounders and prosocial outcomes in the absence of war—and therefore prior to the 

hypothetical treatment.  

The analysis shows that, in the absence of war, distance to the municipal capital is 

positively correlated with one measure of community cohesion (Neighbor phone). However, 

the estimate is very small and only marginally statistically significant.57 The analysis also 

reveals a positive correlation between the size of indigenous population and two measures of 

community cohesion (Prosocial organization and Neighbor credit). Specifically, the 

regression estimates that a 10 percentage point increase in indigenous population is associated 

with a 1.4 percentage point greater participation in prosocial organizations. Again, the effect is 

substantially small and only marginally statistically significant. The size of the indigenous 

population is also correlated with the availability of neighbor credit. The regression estimates 

that 10 percentage point increase in indigenous population is associated with a 0.23 standard 

deviation greater availability of neighbor credit. This difference is sizable and casts partial 

doubt on the evidence in support of Hypothesis 3. However, this bias could only affect my 

results in the very improbable scenario in which the indigenous population increased as a result 

of war.58 In sum, the posttreatment measurement of confounders bias is unlikely to overturn 

my findings. 

The third threat to inference that I aim to draw comes from the fact that there may be 

unobservable variables simultaneously correlated with exposure to conflict and prosocial 

outcomes (e.g. colonization history; see Tobón 2001). This could lead to omitted variable bias. 

To address the problem, I apply Altonji, Elder, and Taber’s (2005) method to assess the 

selection of unobservable variables. Altonji and colleagues argue that the observable control 

                                                
57 Travel distance is unlikely to be endogenous to conflict due to the posttreatment measurement. Simply 
put, villages do not change location as a result of war. 
58 This could happen if, for example, armed actors systematically killed and displaced nonindigenous 
people. The data does not support such a story. The (posttreatment) size of the indigenous population 
is virtually unrelated to the incidence of conflict-related homicides and forced displacement (see Figures 
A2.12–A2.13 in the SI). 
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variables may be treated as a sample from a larger population of controls. The reduction in 

coefficients of interest due to inclusion of these variables thus provides a reference point to 

reason about the plausibility of further reduction in coefficients had we been able to control for 

unobserved confounders.  

 To apply this method to my analysis, I compare the regression results from the models 

with no control variables to the results from the fully specified regressions (see Table A2.3 and 

A2.5 in the SI). The inclusion of control variables does not attenuate the effect of symmetric 

war on participation in community organizations. On the contrary, it strengthens it by 0.007 

points. This means that the selection of unobservable variables is unlikely to cancel the 

observed effect. However, the inclusion of control variables reduces the effect of asymmetric 

war on the first trust proxy (Neighbor credit) by 0.12 points. The is roughly equivalent to the 

realized estimate. The reduction is much smaller for the second trust proxy (Neighbor phone)—

only 0.022 points. This means that the selection on unobservable variables would have to be 

8.9 times greater than the selection on the observable variables to cancel the effect of 

asymmetric war on trust measured as the availability of neighbor phone numbers. This is an 

unlikely scenario given the intrinsic limits of targeting on unobservable characteristics (which, 

to a certain extent, are also unobservable to armed groups). 

 
Table 2.4: Regression of prosocial outcomes on potential confounders in the absence of war 

 
Prosocial 

organization 
Neighbor  

credit 
Neighbor  

phone 
Resources -0.035 -0.004 0.118 
 (0.081) (0.081) (0.084) 
Isolation 0.052 0.132 0.200* 
 (0.115) (0.115) (0.120) 
Indigenous population 0.153* 0.474*** 0.045 
 (0.087) (0.088) (0.091) 
Rebel support base -0.067 -0.146 -0.150 
 (0.090) (0.091) (0.094) 
Constant -0.135 0.293*** 0.178* 
 (0.091) (0.091) (0.095) 
R2 0.036 0.233 0.062 
Observations 120 120 120 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the indicated 
outcomes on the indicated pretreatment covariate. The sample only includes villages unaffected by war. 
*** p<0.01, ** p<0.05, * p<0.1.  
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Discussion 

The analysis is largely supportive of my two hypotheses. Prosociality measured as participation 

in community organizations appears to increase with exposure to symmetric war (H1). By 

contrast, asymmetric war seems to have a negative impact on prosocial behaviors based on 

trust—such as lending money or sharing phone numbers with neighbors (H2). However, the 

analysis also reveals a puzzling heterogeneity in the effects of treatments with respect to 

different prosociality measures.  

First, it is puzzling why symmetric war increases participation in community 

organizations without having an analogous effect on trusting behaviors. The answer may lie in 

the measurement. While my trust proxies measure prosocial behavior toward both in and 

outgroup members, the indicators of community participation mostly capture ingroup 

prosociality. During the two-month fieldwork, I observed that people in rural Colombia sort 

themselves into organizations that mainly gather their assumed ingroup members. For example, 

coffee growers from one of the visited villages participate in different organizations than 

residents dedicated to sugarcane or fruit cultivations. These differences often overlap with 

wartime loyalties. By contrast, survey items measuring money loans and phone number sharing 

make references to the whole village population. Recall that outgroup prosociality is not 

expected to increase as a result of symmetric conflict, but to decrease (see Figure 2.1). 

Therefore, symmetric war may have no overall effect on trust in (all) community members 

simply because a positive effect on trust in the ingroups is cancelled by an opposite effect on 

trust in the outgroups.59  

Second, it is also puzzling why the negative effect of asymmetric war is reported for 

the trust proxies but not for community participation. If people cannot identify wartime 

collaborators among their neighbors, should not they be unwilling to participate in community 

organizations that gather individuals whom they cannot trust? There are at least two reasons 

why this might not be the case. a) Postwar hardships make local collective action a matter of 

survival in affected villages. Individuals exposed to asymmetric war may thus be unable to 

withdraw from community organizations (e.g. agricultural cooperatives), insofar as it would 

have threatened their wellbeing. b) Participation in public gatherings—such as community 

organizations’ meetings—also allows residents to closely observe what their neighbors do and 

say. Individuals exposed to asymmetric war may thus not withdraw from community 

organizations in order to be able to monitor neighbors whom they cannot trust. 

                                                
59 Given the lack of a direct measure of outgroup prosociality, this explanation cannot be fully tested. 
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To assess these explanations, I re-estimate the regression of community participation, 

exploiting distinction between organizations coordinating collective action and charity. Charity 

organizations do not deal with matters of political importance in the villages. Moreover, their 

participants cannot benefit from material help that the organizations provide. Unlike collective 

action, participation in charity hardly alleviates one’s economic hardships, nor allows to 

monitor politically relevant behaviors of one’s neighbors. Charity is more clearly driven by 

other-regarding motives, and, as such, should not increase after asymmetric war. The 

regression results confirm this prediction. Figure 2.6 shows that asymmetric war reduces 

participation in charity. (The coefficient, however, is marginally insignificant.) At the same 

time, it increases participation in organizations that—to a certain degree—could be motivated 

by economic survival and/or desire to monitor neighbors. This possibly explains the higher 

than expected community participation in villages affected by asymmetric war. 

 

Figure 2.6: War exposure and participation in different types of community organizations: 

Asymmetric and Symmetric War Vs No war 

 

Notes: The figure plots point-estimates (dots) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated prosocial outcomes on the treatment dummies. No 
war is treated as the reference category. All outcomes are standardized. 
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Third and last, it is puzzling why asymmetric war has a more detrimental effect on 

exchanging phone numbers than lending money. This is counterintuitive, given that the risk of 

exploitation by neighbors seems much greater when it comes to lending money than sharing a 

phone number. This result, however, could be an artifact of outcome scaling. Owning a 

cellphone in rural Colombia is much more common than being in the possession of 50,000 

Colombian pesos to loan to someone. Note that this amount is equivalent to 15 to 20 meals, 

two to three round trips to the closest major city (e.g. Bogotá or Medellín), or a pair of ruana 

(poncho)—an important clothing investment. Therefore, the benchmark rate of money loans 

among neighbors could be so low as to make almost no room for its further reduction.60 The 

inability to borrow money from neighbors may thus conflate mistrust in neighbors with 

insufficient resources to afford a loan. 

Mechanisms 

What mechanism might then explain the above results? In the theory section, I hypothesized 

that different reactions to asymmetric and symmetric wars can be explained with reference to 

distinct patterns of civilian collaboration. I proposed that decreased trust after asymmetric war 

can be explained with unobservable community fractures. These fractures arise from 

denunciation-driven victimization of civilians at the hands of armed actors covertly 

collaborating with their neighbors. Such collaboration generates suspicion among community 

members, undermining trust-based cooperation. The above evidence is largely consistent with 

this explanation.  

The supplementary analysis in Section 6 in the SI provides further insight into this 

mechanism. It shows that community participation, generally higher after symmetric conflict, 

is not higher in those villages exposed to symmetric war in which civilian victimization exhibits 

high levels of targeted personal violence (see Figure A2.6). Although targeted personal 

violence in this case is not necessarily perpetrated with the complicity of civilian collaborators, 

it may still generate suspicion among community members. As such, it may cancel the effect 

of cohesion-generating mechanisms otherwise activated by symmetric conflict. In sum, 

villages exposed to symmetric war but characterized by victimization patterns typical to 

asymmetric war do not become more cohesive after conflict. 

 

                                                
60 This is confirmed in descriptive statistics in Table A2.2 in the SI. 
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Figure 2.7: The differences in a number of items owned by a household across treatments: 

Asymmetric war Vs Symmetric war 

 

Notes: The figure plots point-estimates (dots) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of a number of the indicated items owned by a household on the 
asymmetric war dummy. The symmetric war is treated as the reference category. The accompanying 
results with reference to ‘No war’ as a baseline category are available in Figure A.14 in the SI. All 
outcomes are standardized. 

One could think of alternative explanations as well. For example, heterogeneous 

property losses could explain different legacies of asymmetric and symmetric wars. In the 

“Design” section, I showed that the dynamics of violence and the resultant property losses 

differ across these two types of conflict. As much is illustrated in Figure 2.3. Maybe greater 

local violence in asymmetric war makes people poorer and thus less likely to own a cellphone 

and to be able to lend money to neighbors? Maybe greater local violence also deprives people 

of the means of transportation, which reduces their mobility and thus opportunities to 

participate in community meetings?61  

                                                
61 Note that Colombian villages are very spread out. They rarely have an adequate public space where 
people can meet. For this reason, the meetings of community organizations usually take place in the 
fincas of individual farmers. The selection of these spots take place on a rotating basis. For a meeting 
that I organized in a Cundinamarca village, some community members had to walk for more than one 

# cellphones owned

# domestic appliances owned

# means of transportation owned

-.2 -.1 0 .1

Asymmetric war Vs Symmetric war
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To explore this possibility, I plotted the differences in the number of cellphones and 

means of transportation owned, comparing households exposed to asymmetric and symmetric 

war. I also plotted the analogous difference in the ownership of domestic appliances—

representing a more general estimate of household resources.62 Figure 2.7 shows that 

households exposed to asymmetric war are predicted to own, on average, 0.7 cellphone less 

than households exposed to symmetric war. However, they are not predicted to own fewer 

domestic appliances, or less means of transportation. Rather than being a product of war-

induced poverty, the reduced ownership of cellphones may thus represent an attempt of these 

households to isolate themselves from their communities. As such, it may indicate a growing 

mistrust in neighbors and support my preferred interpretation of the findings.  

Conclusion 

In this chapter, I have analyzed the effect of conflict on community cohesion in rural Colombia. 

I showed that different types of conflict differently affect the cornerstone of community 

cohesion—namely, prosocial behaviors. The results of the statistical analysis reveal that 

prosociality measured as participation in community organizations is increased after symmetric 

war, but not after asymmetric conflict. By contrast, asymmetric war provokes a reduction in 

prosocial behaviors based on trust, such as lending money or sharing phone numbers with 

neighbors. 

The chapter has demonstrated that the heterogeneous effect of conflict is plausibly 

related to the nature of civilian victimization that varies across different types of war. Armed 

groups involved in asymmetric war tend to victimize civilians more selectively. Combatants 

encourage community members to denounce their peers who clandestinely support their 

opponents. The consequent spread of denunciation-driven violence combined with the secrecy 

of civilian collaboration create unobservable community fractures. These fractures prevent the 

affected communities from improving cooperative skills, making residents more prudent in 

their interactions with neighbors. Trust-based cooperation is reduced in such communities.  

                                                
hour and a half. This example illustrates how the lack of access to means of transportation can greatly 
reduce opportunities to participate in community meetings. 
62 I constructed an index that measures ownership of all domestic appliances asked about in the survey—
namely, TV set, radio, computer, video / audio player, air-conditioning / heating system, fridge, oven, 
microwave, kitchen blender, washing machine, and shower facilities. 
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The present findings may help reconcile the two opposed arguments in the ongoing 

debate in the war and prosociality literature. These arguments propose, respectively, increases 

and decreases in prosocial behavior after conflict. I showed that both reactions to conflict are 

possible under specific conditions determined by the type of war. More generally, my results 

stress the role of wartime information in shaping postwar patterns of prosociality. I argued that 

this information, which enables community members to distinguish wartime friends from foes, 

may be more important for postwar prosociality than prewar community cleavages, as 

suggested by Cassar, Grosjean and Whitt (2013). 

I began the chapter with the example of three communities affected by armed conflict 

in Colombia. Two of them (Vianí and Bituima) reached impressive levels of postconflict 

cohesion. In the third town (Quipile), community members failed to organize even the most 

rudimentary forms of collective action (Kaplan 2017, ch. 8). A closer look at conflict dynamics 

in these communities reveals that they perfectly fit my findings. Kaplan notes that in Quipile 

“guerrillas inserted themselves into residents’ daily lives, […] people would go to them to solve 

their problems. Gossip (“chisme”) invented stories, and denunciations among neighbors were 

commonplace” (Kaplan 2017, 243). The same did not happen in Vianí and Bituima, whose 

residents were constrained to openly support both sides of the war (Ibid., 245). Put differently, 

it seems that Vianí and Bituima were exposed to symmetric war, while in Quipile armed actors 

fought asymmetric conflict. If my argument is correct, the divergent histories of conflict in 

these communities could explain their different levels of postwar prosociality. 
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Supplementary Chapter Information  

Section 1. Descriptive statistics 

Table A2.1: The incidence of (alleged) conflict-related violence 
 No war  

(N=132) 
Asymmetric war 

(N=39) 
Symmetric war 

(N=28) 
 Mean Standard 

deviation 
Mean Standard 

deviation 
Mean Standard 

deviation 
Threats 0.01 0.01 0.05 0.04 0.04 0.04 
Extortion / kidnappings 0.03 0.02 0.08 0.04 0.04 0.04 
Evictions / expropriations 0 0 0.03 0.03 0 0 
Massacres / combat 
incidents 

0 0 0.02 0.03 0.04 0.04 

Total 0.04 0.01 0.13 0.05 0.11 0.06 

Notes: The table shows the descriptive statistics on the incidence of violence in villages unaffected by 
war, affected by asymmetric war, and affected by symmetric war, respectively. The table reports the 
average and the standard deviation. All variables are in percentages. 

Table A2.2: Descriptive statistics  
 No war Asymmetric war Symmetric war 
 Mean Standard 

deviation 
Mean Standard 

deviation 
Mean Standard 

deviation 
Village level       

Resources 0.18 0.38 0.05 0.23 0.15 0.36 
Isolation (in km) 35.70 27.81 54.87 36.75 51.64 43.74 
Indigenous population 0.13 0.19 0.13 0.15 0.08 0.12 
Rebel support base 0.27 0.29 0.30 0.34 0.17 0.24 
Number of households (#) 101.2 106.90 73.20 46.66 96.07 92.14 
Yrs with armed groups (#) – – 3.59 2.82 1.75 1.17 

Individual level       
Age (#) 32.03 4.14 31.50 3.87 33.63 4.26 
No education 0.11 0.07 0.10 0.07 0.10 0.07 
Primary education 0.55 0.12 0.60 0.12 0.58 0.13 
Secondary education 0.30 0.09 0.27 0.09 0.28 0.09 
Tertiary education 0.05 0.05 0.03 0.04 0.03 0.05 

Outcomes       
Prosocial organization 0.26 0.16 0.31 0.15 0.34 0.20 
Neighbor credit (1–6) 2.59 0.60 2.16 0.47 2.44 0.55 
Neighbor phone (1–6) 2.42 0.47 2.18 0.37 2.44 0.58 
N 132  39  28  

Notes: The table shows the descriptive statistics of villages unaffected by war, affected by asymmetric 
war, and affected by symmetric war, respectively. The table reports the sample size, the average, and 
the standard deviation. All variables are in percentages, unless stated otherwise.
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Section 2. Types of war in ELCA villages 

This section expands on the differences between ELCA villages exposed to symmetric and 

asymmetric war briefly sketched in the main body of the chapter (see “Exposure to conflict” 

section).  

To investigate the identities of armed competitors involved in different types of war, 

I combine the ELCA data with municipal-level data. The ELCA questionnaire does not ask 

about the identity of armed groups operating in particular villages. However, these identities 

can be inferred by cross-referencing the ELCA data with the CERAC dataset. The latter dataset 

contains information on disputes between different types of armed actors for all Colombian 

municipalities from 2001 until 2009. This information reveals that almost all ELCA villages 

exposed to asymmetric war were characterized by disputes between the state and the rebels. 

Only in four municipality–year observations were there disputes between the state and the 

paramilitaries. Three of these cases happened after 2005 when the paramilitaries adopted 

guerrilla tactics and became involved almost exclusively in drug-trafficking. All villages 

affected by symmetric war experienced disputes between the rebels and the paramilitaries.  

The balance of power between armed competitors in the analyzed villages is another 

form of information that can be inferred by combining the ELCA data with municipal-level 

data from CERAC dataset. There is a variable in the latter dataset which estimates the annual 

balance of power between armed actors competing in given municipalities. The variable goes 

from 0 to 1, with extreme values indicating complete hegemony of one actor over another. The 

indicator is constructed as the number of unilateral attacks by one actor divided by the sum of 

all unilateral attacks registered in a municipality in a year. I treat values between 0.4 and 0.6 

as proxies for the parity of force. Instead, values between 0 and 0.4 and between 0.6 and 1 are 

treated as indicators of dominance of one group over another (see Kalyvas 2006). In line with 

theoretical expectations, I find that armed competitors are usually matched on strength in 

villages affected by symmetric war (with an exception of two municipality–year observations 

in which the rebels were clearly superior to the paramilitaries). In villages affected by 

asymmetric war, in turn, state forces are clearly superior to either the rebels, or the 

paramilitaries (with the exception of two municipality–year observations in which the state and 

the rebels were matched on strength). 
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Section 3. Confounders  

Figure A2.1: Correlation between isolation and paved road access (N=224) 

 
Notes: The figure plots the correlation between the presence of paved road access and travel distance 
from a village to its municipal capital. The gray line represents a linear regression that visualizes average 
tendency.  
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Figure A2.2: Correlation between isolation and the presence of public health center (N=224)

 
Notes: The figure plots the correlation between the presence of a public health center and travel distance 
from a village to its municipal capital. The gray line represents a linear regression that visualizes average 
tendency. 
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Figure A2.3: Correlation between indigenous population and the frequency of local disputes 
(N=224) 

 
Notes: The figure plots the correlation between the frequency of disputes concerning common resources 
use in a village and the share of its indigenous population. The gray line represents a linear regression 
that visualizes average tendency. 
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Figure A2.4: Correlation between historic education and left-wing vote (N=224) 

 
Notes: The figure plots the correlation between the percentage of consistent left-wing voters in a village 
and the proportion of its older residents who have not completed primary education. The gray line 
represents a linear regression that visualizes average tendency. 
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Section 4. Main regression table  

 
Table A2.3: Regression of prosocial outcomes on the conflict dummies 
 Prosocial 

organization 
Neighbor 

credit 
Neighbor  

phone 
Asymmetric war 0.015 -0.109* -0.196*** 
 (0.022) (0.063) (0.058) 
Symmetric war 0.087*** -0.006 0.036 
 (0.018) (0.055) (0.052) 
Resources -0.056*** 0.058 0.160*** 
 (0.014) (0.052) (0.047) 
Isolation 0.001*** 0.001** 0.003*** 
 (0.000) (0.000) (0.000) 
Indigenous population 0.142*** 1.179*** 0.080 
 (0.037) (0.125) (0.113) 
Rebel support base 0.019 -0.210*** -0.123** 
 (0.019) (0.060) (0.055) 
Constant -0.027 -4.693*** -4.747*** 
 (0.036) (0.124) (0.104) 
R2 0.044 0.045 0.044 
Observations 7,074 7,066 7,066 

Notes: The table reports point-estimates and robust standard errors of linear probability regressions of 
the indicated outcome on the conflict dummies. No war is treated as the reference category. 
Demographic controls are not reported. Robust standard errors clustered at villages.  
*** p<0.01, ** p<0.05, * p<0.1.  
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Section 5. Reporting quality 

 
Table A2.4: Reporting quality across treatments  

 No war 
(N=132) 

Asymmetric war 
(N=39) 

Symmetric war 
(N=28) 

 Mean Standard 
deviation 

Mean Standard 
deviation 

Mean Standard 
deviation 

Number of interviewed 
leaders 

3.09 0.03 3.13 0.05 3.14 0.07 

Leaders’ average age 44.30 1.47 47.21 2.21 46.19 2.54 
Leaders’ average time in 

village (in years) 
30.69 1.95 28.82 3.03 36.67 2.98 

% leaders with completed 
mandatory education 

0.55 0.06 0.45 0.11 0.38 0.12 

Notes: The table shows the descriptive statistics on the reporting quality proxies in villages unaffected 
by war, affected by asymmetric war, and affected by symmetric war, respectively. The table reports the 
average and the standard deviation. 

Section 6. Robustness checks  

Severity of conflict 

Villages affected by symmetric and asymmetric war may differ in terms of the severity of 

wartime violence. For example, villages disputed between nonprofessional rebel and 

paramilitary armies in symmetric war may be exposed to a more intense fighting than villages 

affected by asymmetric conflict (characterized by occasional combat incidences).63 More 

intense fighting in turn can be associated with larger gains in prosociality (see Voors et al. 

2012). Also, greater loss of property in symmetric conflict could make people poorer, and thus 

limit their capacity to lend money to neighbors. By contrast, highly targeted violence in the 

villages exposed to asymmetric war might make owning a cell phone more difficult, and thus 

explain why community members there have fewer phone numbers of neighbors. To correct 

potential imbalances in wartime violence across treatments, I control for indicators of targeted 

personal violence and coercive extraction of resources (see Figure 2.3). Targeted personal 

                                                
63 Interestingly, Balcells and Kalyvas (2014) find the contrary to be true. 
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violence is measured as the incidence of conflict-related homicides, kidnappings, and threats. 

Coercive extraction of resources is measured as money extortion and harvest and livestock 

theft. The inclusion of these variables in the regression does not change my findings (Figure 

A2.5).  

 One could argue that targeted personal violence provides a cue for community members 

that some of their neighbors covertly collaborated with combatants. Although such violence is 

more frequent under asymmetric war, it is also occasionally observed under symmetric conflict 

(see Figure 2.3). Does targeted personal violence generate suspicion and lead to unobservable 

community fractures irrespective of the type of conflict? To investigate this possibility, I rerun 

the regression interacting my treatment variable with a binary indicator of targeted 

victimization. The results reveal that targeted personal violence cancels the increase in 

prosocial behavior in the villages affected by symmetric war (Figure A2.6). This provides an 

indirect evidence in support of my theoretical mechanism. 

 

Figure A2.5: War exposure and prosocial outcomes: Asymmetric and Symmetric war  
Vs No war (victimization controls) 

 
Notes: The figure plots point-estimates (dots) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated prosocial outcomes on the treatment dummies. No 
war is treated as the reference category. All outcomes are standardized. 
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Figure A2.6: War exposure and participation in prosocial organization:  
Interaction effect between conflict type and targeted victimization 

 
Notes: The figure shows linear predictions and 95 percent confidence intervals of the indicated outcome 
by treatment categories and the targeted victimization dummy.  

Reclassified treatment categories 

During the analyzed period, eight villages in my sample ‘switched’ between symmetric and 

asymmetric war categories (or vice versa). By assigning all these villages to the asymmetric 

war category I might have mischaracterized armed conflict there. To test whether this potential 

miscoding may affect my findings, I reclassified all these villages as affected by symmetric 

war. I then re-ran the original analysis using the reclassified treatment variable.  

The results of this test are in line with the previous findings (Figure A2.7). The 

coefficients for the symmetric war dummy and their level of statistical significance remain 

virtually unchanged. On the contrary, we observe a slight reduction in the estimated effect of 

asymmetric war on the first indicator of trust. The correlation between exposure to asymmetric 

war and the number of community members willing to lend money to their neighbors is no 

longer statistically significant at the 90 percent level. That said, the negative effect of 

asymmetric war remains statistically significant for the second indicator of trust—the extent to 

which community members exchange their phone numbers. Taken together, this evidence 
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suggests that the bias related to potential miscoding of the treatment variable is unlikely to 

affect the findings. 

 

Figure A2.7: War exposure and prosocial outcomes: Asymmetric and Symmetric war  
Vs No war (reclassified treatments) 

 
Notes: The figure plots point-estimates (dots) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated prosocial outcomes on the treatment dummies. No 
war is treated as the reference category. All outcomes are standardized. 

Attrition 

In the case of most ELCA villages, the data was collected many years after the war. It is 

therefore legitimate to suspect that war may have changed the composition of the population 

in the affected communities (through forced migration or conflict-related casualties). Perhaps 

the war led uncooperative people to leave affected areas (Gilligan, Pasquale, and Samii 2014). 

Any differences between affected and unaffected areas today could then be a product of 

selective attrition rather than changes in prosocial behavior. Although I cannot conclusively 

exclude such a possibility, few pieces of evidence speak against such an interpretation of my 

results.  
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According to the official data from the victims register, the municipalities covered by 

the ELCA have experienced moderate levels of forced displacement since 2001. On average, 

they have had 162 victims of displacement per municipality a year, compared to 447 victims 

elsewhere in Colombia (Registro Único de Víctimas 2015). Moreover, the relationship between 

conflict and prosocial behavior does not seem to vary between villages with different intensities 

of forced displacement. There is an item in the ELCA which asks respondents about incidences 

of forced displacement in their villages during the 10 years prior to the survey. Using this 

information, I identified all the villages that were affected by forced displacement after 2003. 

Arguably, these villages are more likely to have been affected by attrition than villages whose 

residents did not report forced displacement. Figure A2.8 shows that the results do not change 

even if I exclude these partially displaced communities from the analysis. This suggests that 

my findings are not biased due to attrition.  
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Figure A2.8: War exposure and prosocial outcomes: Asymmetric and Symmetric war  
Vs No war (only nondisplaced villages) 

 
Notes: The figure plots point-estimates (dots) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated prosocial outcomes on the treatment dummies. No 
war is treated as the reference category. All outcomes are standardized. 

Matching 

Finally, I confirm the robustness of the findings using matching. To do so, I estimate two 

logistic regressions of the binary indicators of asymmetric and symmetric war on the identified 

pretreatment confounders—historical resources, isolation, indigenous population, and rebel 

support base (discussed in detail in the “Determinants of conflict” section; see Figure 2.4). I 

use the estimates from these models as the probability of a given village of being exposed to 

the specific treatment. I then match observations with different treatment statuses, but highly 

similar propensity scores, and compare their prosocial outcomes using linear regressions. 

Figure A2.9 reports the results of the matching. The findings discussed thus far are confirmed. 

Interestingly, in the propensity-score matched sample, we observe a modest (but marginally 

insignificant) reduction in trust also in the villages exposed to symmetric war. Figures A2.10–

A2.11 show an improved balance of covariates in the propensity matched sample.  
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Figure 2.9: War exposure and prosocial outcomes: Asymmetric and Symmetric war  

Vs No war (matching) 

 

Notes: The figure plots point-estimates (dots) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated outcomes on the conflict dummies with the 
propensity-score matched sample. All outcomes are standardized. All models use a caliper of 0.05.  
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Figure 2.10: Balance check before and after matching: Asymmetric war Vs No war 

 
Notes: The figure shows the reduction of covariate imbalance between ‘Asymmetric war’ and ‘No war’ 
treatment categories as a result of matching. The dots and crosses represent standardized percent bias 
before and after matching, respectively. The dots / crosses closer to the vertical gray line show that the 
indicated covariates are less unbalanced.  
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Figure 2.11: Balance check before and after matching: Symmetric war Vs No war 

 
Notes: The figure shows the reduction of covariate imbalance between ‘Symmetric war’ and ‘No war’ 
treatment categories as a result of matching. The dots and crosses represent standardized percent bias 
before and after matching, respectively. The dots / crosses closer to the vertical gray line show that the 
indicated covariates are less unbalanced.   
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Section 7. Additional figures and tables 

Figure A2.12: Correlation between indigenous population and conflict-related homicides 
(N=224) 

 
Notes: The figure plots the correlation between the incidence of conflict-related homicides in a village 
and the share of its indigenous population. The gray line represents a linear regression that visualizes 
average tendency.  
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Figure A2.13: Correlation between indigenous population and conflict-related displacement 
(N=224) 

 
Notes: The figure plots the correlation between the incidence of forced displacement in a village and 
the share of its indigenous population. The gray line represents a linear regression that visualizes 
average tendency. 

 
Table A2.5: Regression of prosocial outcomes on the conflict dummies (no controls) 
 Prosocial 

organization 
Neighbor 

credit 
Neighbor  

phone 
Asymmetric war 0.025 -0.228*** -0.218*** 
 (0.020) (0.058) (0.055) 
Symmetric war 0.080*** -0.043 0.040 
 (0.018) (0.052) (0.051) 
Constant 0.249*** -4.373*** -4.555*** 
 (0.006) (0.021) (0.019) 
R2 0.007 0.018 0.007 
Observations 7,074 7,066 7,066 

Notes: The table reports point-estimates and robust standard errors of linear probability regressions of 
the indicated outcome on the conflict dummies. No war is treated as the reference category. Robust 
standard errors clustered at villages. *** p<0.01, ** p<0.05, * p<0.1. 
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Figure A.14: The differences in a number of items owned by a household across treatments: 
Asymmetric and Symmetric War Vs No war 

 
Notes: The figure plots point-estimates (dots) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of a number of the indicated items owned by a household on the 
treatment dummies. No war is treated as the reference category. All outcomes are standardized. 
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Figure A2.15: War exposure and prosocial outcomes: Asymmetric and Symmetric war  
Vs No war (2010 sample) 

 
Notes: The figure plots point-estimates (dots) and 90 / 95 percent confidence intervals (thin and thick 
lines, respectively) of regressions of the indicated prosocial outcomes on the treatment dummies. No 
war is treated as the reference category. All outcomes are standardized. In this analysis, I use the 2010 
wave of the survey. 
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Chapter 3: Youth Adjustments to Gang Exposure 

 

Does exposure to gang-affiliated peers affect social behaviors and attitudes of school-age 

youth? And if so, does it make affected youth more prosocial or more antisocial? Anecdotal 

evidence suggests that exposure to youth gangs can generate either of the two outcomes. The 

present chapter assesses this evidence using quantitative data. I also try to establish conditions 

under which one reaction is more likely than another. To do so, I compare youth who are and 

are not in the school class with members of youth gangs. I focus on variation across schools in 

rural Colombia, exploiting the fact that these schools are relatively unsegregated with respect 

to students’ socioeconomic backgrounds. The analysis of survey data from rural Colombia—

subsequently replicated with data from the United States—reveals gender differences in 

behavioral adjustments to youth gangs. I find that girls react to male gang-affiliated classmates 

by intensified involvement in prosocial organizations. By contrast, boys adjust to male youth 

gangs by expressing more antisocial attitudes. These patterns are reversed in the case of 

exposure to female youth gangs.  

Introduction 

 

Gangs affect the lives even of those people not involved in delinquent activities. Gangsters take 

part in the same activities as other members of their communities, which creates tensions 

between themselves and citizens not involved in crime (Papachristos and Hughes 2015, 145). 

The impact of gangs on noncriminal citizens seems to be particularly strong in the case of 

youth. They are exposed to youth gang members within their socialization spaces, such as 

neighborhoods and schools, and thus have little discretion to avoid delinquent company (Kim 

and Fletcher 2018). As Papachristos et al. (2015, 627) observe, “nongang youth are caught in 

the ‘drama’ of the street simply because they go to school, live next to, hang out with, or are 

related to gang-involved youth.”  

In the present chapter, I investigate how these youths adapt to exposure to gang-

affiliated peers. Specifically, I examine how daily contact with members of youth gangs at 

school affects their social behaviors and attitudes. Youth exposed to gangs have been shown to 



 138 

commit more crime (Kim and Fletcher 2018; Papachristos et al. 2015; Warr 2002), engage in 

riskier sexual behavior and drug abuse (Harper and Robinson 1999), and perform worse at 

school (Chung-Hall and Chen 2010). Most commonly, they adopt antisocial conduct in reaction 

to gangs as a protection strategy (Tack and Small 2017; Jones 2004). Yet, many youths find 

alternative means of protection. They band together with other youth not involved in crime, 

seeking to mutually protect each other (Cobbina, Miller, and Brunson 2008; Harding 2010). 

This leads to increased solidarity in many gang neighborhoods (Baird 2015; see also Garofalo 

1981).  

While there is substantial quantitative evidence showing that youth exposed to gangs 

develop antisocial behaviors and attitudes, ‘prosocial’ adjustments have only been documented 

in a few ethnographic studies. The first goal of this chapter is thus to provide quantitative 

evidence of the latter adjustments. This will allow me to move onto the second goal of the 

study, which is to compare the ‘prosocial’ effect of youth gangs with the widely documented 

‘antisocial’ effect. In so doing, I aim to answer the following question: are pro and antisocial 

adjustments to gangs alternative or complementary hypotheses? Intuitively, these hypotheses 

should be alternative, given that pro and antisocial behaviors are considered as opposites 

(Bateson and Powell 2003). However, at the population level, both adjustments could be 

complementary if different subgroups of youth respond to gang exposure by engaging in 

different adjustments. Perhaps women are more likely to respond to gangs by engaging in 

prosocial adjustments (Cobbina, Miller, and Brunson 2008), while men are more likely to 

imitate gangster codes (Taylor et al. 2000)? Maybe these adjustments are moderated by family 

background (Warr 2005)? The third goal of the paper is thus to uncover the moderating factors 

that may lead youth to engage in one type of adjustment rather than another.  

To pursue these goals, I study the social behaviors and attitudes of youth exposed to 

gang-affiliated classmates at school. The difficulty in identifying the effect of gang exposure 

in this case comes from the fact that youth gangs may be concentrated in schools that gather 

students with lower socioeconomic status (see Papachristos and Hughes 2015, 152). Given that 

socioeconomic status correlates with patterns of pro and antisocial behaviors irrespective of 

gang exposure (Cárdenas 2003; Sharkey 2006), the comparisons between youth exposed and 

unexposed to gang classmates may be biased. To minimize the impact of this bias, I focus on 

youth exposed to youth gangs in rural Colombia. Due to the atypical history of youth gang 

formation and the relative dearth of school segregation, the Colombian case allows me to 

compare youth who are almost identical with respect to socioeconomic characteristics, while 
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still different in terms of exposure to gang-affiliated peers. I know of no other setting (data 

availability considered) where such comparisons are possible.  

The design-related advantages of the Colombian case come at the cost of certain 

limitations. The first of them is that youth gangs are comparatively rare in rural Colombia. As 

a result, a relatively small number of school-age youth reports exposure to gang classmates. 

This means that the treatment group will inevitably be small, casting doubt on the validity of 

results. The second limitation of the Colombian case is the likelihood—given the gender-skew 

in the underlying population of gangsters—that all, or almost all, sampled gang members will 

be male. Consequently, the results may not generalize to those (rare but extant) contexts where 

gang-affiliated peers are, in fact, female. To overcome the above limitations, I replicate the 

Colombian analysis using data from a representative survey of youth conducted in the United 

States. 

The chapter makes three contributions. First, I provide quantitative evidence for the 

hypothesis of prosocial adjustments to youth gang exposure (Cobbina, Miller, and Brunson 

2008; Harding 2010). To the best of my knowledge, this hypothesis has not been previously 

tested in survey data. Second, I try to reconcile some of the contradictory findings from the 

sociological literature on gangs (Kim and Fletcher 2018; Jain and Cohen 2012). I show that 

gang exposure can provoke both pro and antisocial adjustments, demonstrating the population-

level complementarity of these reactions. Third, I contribute to a more general discussion on 

the consequences of violence among youth during a critical period of developmental window. 

I know of only three other studies which investigated the effect of violence on the evolution of 

social behaviors among this age group (Cecchi, Leuveld, and Voors 2016; Bauer et al. 2014; 

Jain and Cohen 2012). Yet, two of these studies focus on a comparatively unusual wartime 

context. My results, by contrast, provide evidence from exposure to a common type of gang 

violence.  

Youth Adjustments to Gang Exposure 

Does exposure to gang-affiliated peers affect youth’s social behaviors and attitudes? And if so, 

does it make affected youth more prosocial or more antisocial? The literature is divided. 

Anecdotal evidence suggests that exposure to youth gangs can generate either of the two 

outcomes. The present section discusses this evidence. It outlines the logic of different 

adjustments to gang exposure and identifies potential sources of heterogeneous responses. 
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Antisocial adjustments 

There is considerable evidence that youth exposed to gang-affiliated peers engage in antisocial 

behaviors at higher rates. Research shows that exposure to delinquent peers—of whom gang 

members are an example—results in poorer educational outcomes among exposed youth 

(Chung-Hall and Chen 2010). It also increases involvement in risky sexual behavior and drug 

abuse (Harper and Robinson 1999; Suh, Brashears, and Genkin 2016). Experience of violence 

in general is associated with worse impulse control (Sharkey et al. 2012), while exposure to 

gangs in particular increases the likelihood of committing a crime and being the victim of a 

gunshot (Papachristos et al. 2015; Warr 2002).  

Why should youth exposed to gang-affiliated peers engage at higher rates in antisocial 

behaviors? Most straightforwardly, young gangsters become role models in the affected 

communities, imprinting antisocial norms of behavior among their peers. Membership in youth 

gangs confers status, power, excitement, control, and guidance (Harper and Robinson 1999, 

385; Perea 2007, 6 14). As a result, nongang youth may perceive gangster-like conduct as 

highly rewarding, and thus try to imitate it (Kreager, Rulison, and Moody 2011).  

While some youths inspired by gangsters eventually become gang members themselves 

(Gallupe and Gravel 2018), others increase antisocial behavior even without joining gangs 

(Battin et al. 1998). Many do so to improve their safety (Sharkey 2006). Harding (2010, 77) 

finds that failure to participate in the system of gang norms and repertoires in a gang 

neighborhood in Boston “would result not just in loneliness or isolation but would mean a loss 

of respect on the street and a greater risk to […] safety.” Put differently, youth in the gang 

neighborhoods are sometimes compelled to behave like gangsters (Barnes, Beaver, and Miller 

2010). As much is illustrated by Pattillo (1998, 755) who shows that noncriminal citizens in 

low-income neighborhood in Chicago have to compromise some norms of the conventional 

society (e.g. scorn for drug dealing) for the purpose of keeping their neighborhood “quiet”. All 

these insights lead me to the first hypothesis: 

 

H1: Exposure to gang-affiliated peers leads youth to antisocial adjustments (i.e. increased 

engagement in antisocial behaviors and embracement of antisocial attitudes).  
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Prosocial adjustments 

Although some youths in the gang neighborhoods seek security by staying close to youth gang 

members, others design alternative means of protection. Most commonly, they band together 

with other youth not involved in crime, seeking to mutually protect each other (Tack and Small 

2017, 234). Harding argues that in a typical gang neighborhood in Boston: 

[W]alking away from a fight is not an option. One should get beat up along 
with one’s friends rather than be punked. Shared experiences with violence 
lead many [...] boys to think of the neighborhood as more than just a 
collection of homes, but rather as a community or a family (Harding 2010, 
76). 

Interestingly, this collective coping with the threat of gang violence tends to ‘spill over’ 

to other forms of local collective action (see Garofalo 1981, 852). Harding (2010, 85–7) 

observes that—at least among adults—peer support stimulated by the common threat of gang 

violence extends to such forms of cooperative behavior as swapping services of child care, 

providing money for small purchases, or instructing neighbors on how to avoid discriminatory 

and abusive use of authority by local police. Baird (2012) illustrates this spillover effect with 

yet another example from Colombia. He shows how youth from a gang neighborhood in 

Medellín become involved in local collective action after seeking refuge from youth gangs in 

a local community organization, CoVida. One organization leader recounts experience of these 

youths with the following words:  

I think they are not conscious that they want to take part [at CoVida]. They 
don’t say ‘oh, I want to participate, and I want to do that’. […] Someone gets 
involved in youth group because they can meet friend there, because they 
want to share, to find a socialization space with peers, to hang out and have 
fun. But [then they meet] also with ideas about supporting the community, to 
take care of kids, clean the streets, celebrate Easter, things like that. 
Supporting the community themselves. This begins to develop another type 
of attitude and other types of public action by these youths (Baird 2012, 35).  

The evidence of increased prosociality in response to the gang threat is also consistent 

with correlational, quasi-experimental and experimental studies showing that shared 

adversity—such as victimization or exposure to violence—bonds people (Whitehouse et al. 

2017). In sum, these considerations lead to the second hypothesis:  

 

H2: Exposure to gang-affiliated peers leads youth to prosocial adjustments (i.e. increased 

engagement in prosocial behaviors and embrace of prosocial attitudes).  
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Complements or alternatives? 

The above hypotheses need not be alternatives. Pro and antisocial adjustments to youth gangs 

could complement each other at the individual or population level. A common, and arguably 

the most powerful, motive that makes youth engage in behavioral adjustments to gangs is the 

need for protection (Harding 2010; Sharkey 2006). However, different types of adjustments 

provide protection of different kinds. While antisocial adjustments provide protection from the 

very source of threat (youth gang members), prosocial adjustments provide protection from 

other people not involved in crime. Given that neither form of protection guarantees full 

security, youth may want to secure them both through engagement in complementary pro and 

antisocial adjustments. This leads me to the third hypothesis:  

 

H3: Exposure to gang-affiliated peers leads youth to a complementary engagement in 

pro and antisocial adjustments. 

 

This complementarity is possible at the individual level if youth exposed to gang-

affiliated peers simultaneously increase pro and antisocial behaviors but exhibit these behaviors 

selectively. For example, they may keep the company of gang-affiliated peers in some 

situations, while seeking refuge from gangs in prosocial organizations in other contexts (as 

illustrated by Baird 2015; Harding 2010). Such Janus-faced conduct should not be surprising, 

especially with regards to friendship choices. As Flashman and Gambetta (2014, 6) observe, 

“[w]hile in peaceful, law-abiding communities people can afford to switch off their ability to 

think strategically about friendship and simply follow their tastes, in certain environments and 

under certain circumstances these concerns become central and even dominate friendship 

choices.” 

That said, there is a number of reasons why adjustments to youth gangs may not be 

complementary individually. For example, gang-affiliated youth may be unwilling to befriend 

peers who attend church groups and other types of community organizations. Analogously, 

individuals who lead and participate in prosocial organizations may not accept among their 

ranks youth who befriend gangsters and exhibit antisocial behaviors (even if they only exhibit 

these behaviors in other settings). Moreover, as discussed in more detail below, pro and 

antisocial adjustments to gangs imply costs. While engagement in both adjustments possibly 

doubles these costs, it may guarantee only a marginal increase in security. If it is protection-
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seeking that triggers these adjustments, youth may find it cost–benefit efficient to choose only 

one of them.  

More straightforwardly, the non-complementarity of different reactions to gangs at the 

individual level could be related to unobservable character traits (Gordon et al. 2004). Consider 

a trait which we could call ‘gang-proneness’. Youth characterized by high gang-proneness 

would be unlikely to adjust to youth gangs through engagement in prosocial behaviors. The 

reverse applies to youth characterized by low gang-proneness. They would likely be unwilling 

to adopt antisocial conduct in reaction to gang members. Figure 3.1(a) illustrates this logic. It 

shows that different adjustments to gangs (captured by the curves) are pursued by youth with 

different levels of gang-proneness (illustrated by the straight horizontal line). If this conjecture 

is correct, pro and antisocial adjustments will not be complementary at the individual level, but 

will turn out to be complementary at the population level. 

A perspicacious reader would notice a questionable simplification in Figure 3.1(a). The 

figure suggests that youth in the middle of the gang-proneness continuum do not engage in 

either pro or antisocial adjustments. They probably do adjust to youth gangs, but we cannot a 

priori determine whether this implies greater pro or antisociality. While reading Figure 3.1(a), 

we should thus be aware that the point in which the black curve crosses the gray one is only 

approximate—with the actual intersection lying either to the left or to the right of the indicated 

point. Put differently, youth with mild preference to behave unlike gangsters could still adjust 

to youth gangs by developing antisocial behaviors. Conversely, youth with mild preference to 

behave like gangsters could still respond to gang exposure by engaging in prosocial behaviors. 

How do they choose between these options?  
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Figure 3.1(a): Predictions of social outcomes by exposure to youth gangs and unobserved 
character trait 

 
Notes: ‘Gang-proneness’ (horizontal axis) indicates youth propensity to behave un/like a gangster. 
Youth on the left end of the continuum are the opposite of gangsters, while youth on the right end are 
akin to gangsters. Vertical axis indicates the intensity of pro and antisocial behaviors. These behaviors 
are conceptualized as opposites. Curves indicate predicted outcomes—both in presence and absence of 
gang exposure. I choose a logistic function to represent these predictions, given that, intuitively 
speaking, pro / antisocial adjustments should be most pronounced among youth with prior strong 
preferences for pro / antisocial behaviors.  

Heterogeneous responses 

Pro and antisocial adjustments to gangs imply certain costs. In the case of antisocial 

adjustments, youth face the costs of scorn and disapproval from their parents and teachers 

(Chung-Hall and Chen 2010). They also face the potential costs of new security threats, related 

to the fact that befriending young gangsters increases their risks of a fatal gunshot, either from 

law enforcement or rival gangs (Papachristos et al. 2015; see also Perea 2004, 18 24). In the 

case of prosocial adjustments, youth face different costs. Engagement in prosocial behaviors 

by definition implies forfeiting individual resources—such as effort, time, and money—for the 

sake of gains to the collective and/or community members who particularly need help. To 

illustrate, participation in prosocial groups and organizations requires commitment and regular 

effort (e.g. volunteering). Oftentimes, it is associated with material costs in the form of 

enrolment fees and other participation expenses (e.g. transportation). 

The difficulty in weighting the costs of pro and antisocial adjustments comes from the 

fact that they are of different nature. Even if we assume that both adjustments guarantee the 

same benefits in terms of security, youths’ choice between two options can still be 
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indeterminate given that their costs are incomparable. How do youths weight these costs and 

make their choices? 

The literature on gangs has identified two factors that affect the costs of pro and 

antisocial adjustments. They can tip youths’ choice toward one adjustment over another. The 

first factor is family resources, such as household economic resources and parental supervision 

(Fleisher 1998; Harding 2010; Jain and Cohen 2012; Warr 2005). These affect the costs of pro 

and antisocial adjustments in two ways. On the one hand, parental supervision increases the 

relative costs of antisocial adjustment, given that vigilant parents are more likely to detect and 

reproach the antisocial conduct of their children (Warr 2005). On the other hand, family 

economic resources decrease the relative weight of material costs associated with engagement 

in prosocial activities—such as sharing money with peers or covering the expenses of 

participation in groups and organizations (Harding 2010, 115, 125–6). They also decrease the 

relative weight of some nonmaterial costs, such as time dedicated to prosocial activities. Youth 

from less wealthy families may have little time for extracurricular activities insofar as they 

need to help parents in daily chores and occasionally contribute to household income.64 This 

leads me to the following hypotheses:  

 

H4a: Youth from economically resourceful families are more likely to adjust to youth 

gangs through engagement in prosocial behaviors.  

H4b: Youth closely supervised by their parents are less likely to adjust to youth gangs 

through engagement in antisocial behaviors.65  

 

Another factor that could affect the costs of pro and antisocial adjustments to gangs is 

gender (Baird 2015, 2012; Bell 2009; Cobbina, Miller, and Brunson 2008). Youth gangs are 

gender segregated and predominantly male (Coughlin and Venkatesh 2003, 47). Females are 

portrayed by gangsters as inferior to males, and thus undeserving of their respect (Decker and 

Van Winkle 1996). In a typical gang neighborhood, “being a woman is the inverse of being a 

man […] being weak, fragile, not having power, not having status, to be subordinated” (Baird 

2012, 33). As Jones (2004, 58) puts it, girls have no “point to prove” in the gang neighborhoods 

and do not “feel compelled to meet every challenge with a challenge.” By contrast, “being a 

man is to be strong, a brute, bringing home money, a protector, skillful, a womanizer, a 

                                                
64 Wealthier families are less dependent on the work of youths insofar as they can hire labor if need be. 
65 This does not imply that youths closely supervised by their parents are more likely to engage in 
prosocial adjustments. Parental supervision in itself is a form of protection from gang violence. As such, 
it may render prosocial adjustments unnecessary (at least from the protection-seeking perspective).  
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chauvinist, having power, being respected” (Baird 2015, 115). Given these gender stereotypes, 

it may be costlier for girls to adjust to youth gangs by engaging in antisocial conduct. For girls, 

antisocial adjustment implies stepping out of typical gender roles and breaking certain 

community norms. This leads me to the following hypothesis: 

 

H5a: Girls are less likely to react to exposure to male youth gangs through engagement 

in antisocial adjustments.66  

 

Leaving the higher costs of antisocial adjustments aside, girls are more in need of 

protection in gang neighborhoods than boys. The presence of male gangs increases their risks 

of sexual victimization and other forms of harassment (Aguilar and Rikkers 2012; Rodgers and 

Baird 2015). Cobbina, Miller, and Brunson (2008, 689) illustrate this point with a testimony 

from an urban setting in the United States: “A girl could walk down the street and she hafta 

fear about somebody stoppin’ and rapin’ her and makin’ her get in the car. And a boy could 

walk down the street and wouldn’t hafta worry about that.” Girls in this setting mitigate these 

risks through a combination of collective coping and avoidance strategies. On the one hand, 

they limit participation in public life in the broader neighborhood. On the other hand, they 

become increasingly intimate with immediate neighbors with whom they reciprocally support 

each other (Cobbina, Miller, and Brunson 2008, 696–7). The authors argue that this protection 

strategy is unique to women (see also Taylor et al. 2000). This leads me to the final hypothesis: 

 

H5b: Girls are more likely to react to exposure to male youth gangs through 

engagement in prosocial adjustments. 

 

Importantly, the impact of family resources and gender on adjustments to gangs need 

not be limited to youth with undefined predispositions toward pro or antisociality (i.e. youth 

who are equally prone to behave like or unlike gangsters). As illustrated in Figure 3.1(b), family 

resources and gender could moderate adjustments to gangs also among youth with clear 

preferences for pro or antisocial behaviors.  

                                                
66 To be sure, some girls engage in antisocial behavior in the gang neighborhoods, and occasionally 
“succeed in the gang life by doing the things boys do” (Fleisher 1998, 3; see also Ness 2004). 
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Figure 3.1(b): Predictions of social outcomes by exposure to youth gangs and unobserved 
character trait, conditional on family resources and gender 

               High family resources     Low family resources  

 
   
        Girls           Boys  

 
Notes: ‘Gang-proneness’ (horizontal axis) indicates youth propensity to behave un/like a gangster. 
Youth represented on the left end of the continuum are the opposite of gangsters, while youth 
represented on the right end are akin to gangsters. The vertical axis indicates the intensity of pro and 
antisocial behavior. These types are conceptualized as opposites. Curves indicate predicted outcomes—
both in the presence and absence of gang exposure. I choose a logistic function to represent these 
predictions, given that, intuitively speaking, pro / antisocial adjustments should be most pronounced 
among youth with prior strong preferences for pro / antisocial behaviors. The figure shows predictions 
conditional on family resources and gender. Note that in the ‘high family resources’ category, the effect 
of gang exposure is expected to be driven by economic resources (H4a); while in the ‘low family 
resources’ category it is expected to be driven by the lack of parental supervision (H4b).  

Background 

 

To test the above hypotheses, I study social behaviors and attitudes of youth exposed to gang-

affiliated peers at school. I focus on exposure to youth gangs at school in order to capture a 

regular and largely inevitable form of gang exposure. The difficulty in establishing the causal 

relationship between gang exposure and social outcomes of youth comes from the fact that 

gang members are not randomly distributed across schools, and youth do not randomly choose 
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where to study (more details below). As a consequence, exposed and unexposed youth may 

differ systematically with respect to individual and environment-level characteristics. These 

characteristics in turn could be correlated with social outcomes, confounding the relationship 

of interest. To minimize this identification problem, I compare youth exposed to gang-affiliated 

classmates to those who are not, focusing on variation across schools in rural Colombia. Rural 

Colombia is a promising setting for the present study due to an unusual combination of two 

factors: a) the atypical history of youth gang formation and; b) the relative absence of school 

segregation. I discuss them in detail below. 

 

Youth gangs in Colombia 

Youth gangs in Colombia are involved in drug sales, extortion racketeering, and robbery 

(Rodgers and Baird 2015, 616). According to some estimates, nearly 90 percent of gang 

members are male (Perea 2007, 6). Gangsters are usually between 15 and 24 years old. 

However, some 10–15 year olds who live in the gang neighborhoods and/or are relatives of 

older gang members also join gangs. The latter are typically responsible for retailing small 

quantities of drugs in their communities and monitoring movements of law enforcement and 

rival gangs (CITP 2009). They are loosely associated with the adult gangsters, forming their 

own delinquent groups under protection of older criminals.  

Unlike gangs in the United States and Europe (Klein et al. 2001; Short 1991), gangs in 

Colombia are not concentrated in the communities characterized by high poverty rates or 

institutional abandonment. Poverty and lack of opportunities undoubtedly play a role in the 

process of gang formation. However, youth from relatively wealthy background have also been 

found to take part in gangs. As much is documented by Carlos Perea:  

[T]here is no shortage of gangs from middle and high-class background. 
‘There are gangs of rich guys [...] They like to drink a lot and get high [...] 
they take out arms and kill and rob’, comments someone in Neiva. Also, in 
Bogotá, from time to time, there is news of high-class boys engaged in drug 
consumption and criminal activities. The most famous case was that of a 
Barranquilla gang formed by wealthy boys involved in pillage. Surely there 
will be more examples of a similar nature; these are not isolated cases (Perea 
2004, 28, italics added).67 

                                                
67 All translations from Spanish are mine.  



 149 

What explains participation of wealthier youth in gangs? A plausible explanation lies 

in the unusual history of gang formation. Rather than emerging from social disadvantage, 

Colombian gangs are the product of internal armed conflict and the booming drug economy 

(Rodgers and Baird 2015, 615; see also Perea 2004). This is particularly evident in the case of 

rural groups. Until 1997, rural gangs were practically unheard of in Colombia (Perea 2007, 3–

7). They only proliferated in the early 2000s, exploiting a temporary power vacuum within 

rural drug markets created by the demobilization of irregular armed groups formerly involved 

in civil conflict (Human Rights Watch 2010). Following the opportunities to traffic drugs, rural 

gangs rapidly spread to the areas of coca and poppy cultivation.  

In contrast to urban groups, members of rural gangs are more socially engaged in their 

communities. Older gang members keep noncriminal jobs, while the younger complete 

mandatory schooling (Perea 2007, 7).68 Both participate in village events, socializing in the 

same places as their nongang neighbors. However, this community engagement rarely puts 

gang members on friendly terms with noncriminal citizens. Gangsters convey “no image of 

good [community] life” (Perea 2004, 19). They commit acts of vandalism, obstruct access to 

services, impede circulation of individuals between villages, and impose restrictions on which 

social events can be held in their communities. They are also notorious for rowdy parties and 

excessive consumption of drugs and alcohol (Perea 2007, 3–4). They often claim ‘rights’ to 

local women (El Tiempo 2001) and perpetrate lethal violence on a par with large criminal 

organizations (Perea 2004, 19). They are not local heroes.  

While the greatest threat to noncriminal citizens comes from adult gang members, 10–

15 year-old gangsters also pose a serious threat to their peers. Young gangsters are notorious 

for harassing peers at school, beating them up and stealing their pocket money, football shoes, 

and clothes (Perea 2007, 7–8). Lack of experience in handling arms occasionally makes young 

gangsters inadvertently lethal. Those who bear most of the brunt are gangsters’ school 

classmates. The latter are exposed to daily contact with young delinquents and can do little to 

avoid their dangerous company (more details below).  

In theory, youth can change schools or move between classes to avoid gang-affiliated 

classmates. This could be the case, for example, of youth whose parents are very determined 

to protect their children from crime. In practice, however, the scarcity of educational 

infrastructure in rural Colombia make this selection mechanism almost inexistent. Village 

residents do not have multiple school choices within their communities. Their communities are 

                                                
68 This is unusual. According to Perea’s (2007, 2) estimate, 88 percent of members of urban youth gangs 
abandon school at the end of primary education (about the age of 11).  
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usually very small (on average, less than 94 households), which makes it rare to find numerous 

schools in one village or multiple classes within one school (Carrero and González 2016). 

Attending schools in the neighboring areas is unlikely due to non-negligible costs of 

transportation (Semana 2018). Withdrawing children from school is an uncommon solution 

even among the most resourceful families. Schools are a principal venue for socialization. A 

common Colombian village is a collection of scattered houses without a square where residents 

can meet their neighbors (see Figure A3.1 in the Supplementary Chapter Information, SI). For 

youth, schools are one of the few places where they can meet peers and make friends. 

In sum, the atypical history of youth gang formation and the relative dearth of school 

segregation makes rural Colombia a promising case for the present project. In the “Results” 

section, I provide quantitative evidence to support the claim that exposure to gang-affiliated 

classmates is plausibly exogeneous to the studied outcomes in the present case. 

Measurement 

Data 

In this chapter, I use data from the Encuesta Longitudinal Colombiana de la Universidad de los 

Andes (ELCA). The ELCA is a survey of 224 rural communities randomly sampled from 17 

municipalities in four Colombian regions (Atlántica Media, Cundi-Boyacense, Eje Cafetero, 

and Centro-Oriente). The ELCA is composed of three modules, collecting information on 

communities, households, and individuals. One of these modules provides information on 

1,944 youths aged 10–13 years old. It asks questions about youths’ daily habits, after-school 

activities, relationship with parents, future plans, and gang-related threats in respondents’ 

schools and communities. Youth who answered questions in this module were interviewed in 

private to ensure maximum truthfulness of their answers. The data was collected in 2013.  
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Exposure to gang-affiliated classmates 

To identify youth exposed to gang-affiliated peers at school, I use a question asking whether 

there is a member of a known youth gang among the respondent’s school classmates. The 

enumerators explained to the respondents that: “Youth gangs are the groups of youths who 

have a territory, name, and symbols that distinguish them as a group. They meet to consume 

drugs, take part in fights, and commit acts of vandalism or theft.” In total, 5 percent of the 

interviewed subjects reported being in class with youth gang members. It is reasonable to 

assume that all these gangsters were male (see Perea 2007; Rodgers and Baird 2015). 

Why is exposure to gang-affiliated classmates different from exposure to youth gangs 

outside school? Due to the intimate character of the studied communities, all youths in gang-

affected villages are exposed in one way or another to gangsters. Can we thus reasonably expect 

to detect any effect of within-class exposure if we compare it to the benchmark, which is also 

exposed to a certain degree? There are reasons to believe that we can. Unlike other youth in 

affected communities, youth exposed to gang-affiliated classmates are bound to spend a lot of 

time in delinquent company. They attend classes with gangsters, practice sport together, and 

travel in the same school buses on a daily basis. Once they leave home early in the morning, 

they are constrained to remain in the company of gang-affiliated peers until late afternoon. And 

this repeats five days a week for almost nine months a year. Note that a lot of this time is 

unsupervised by adults—for example, when youth wait for school buses along village roads or 

set for home after classes. It is during these moments that intimate contact with gang-affiliated 

classmates becomes most threatening or—for some—most appealing.  

Youth who simply happen to live in affected villages do not experience the same 

intensity of youth gang exposure. For example, they are more likely to avoid young gangsters’ 

company if they find it undesirable. Therefore, comparisons between youth who are and are 

not in the school class with gang-affiliated peers seems reasonable and qualitatively warranted. 

These comparisons, however, may slightly underestimate the consequences of gang exposure, 

given that such exposure tends to ‘spill over’ to other community members and other pupils in 

schools.  

Outcomes 

The ELCA survey has a number of items that allows me to measure adjustments to youth gangs. 

To capture prosocial adjustments, I measure youth’s engagement in the following groups and 

organizations: a) organizations dedicated to environmental protection; b) human rights 
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organizations; c) charity organizations; d) community volunteering and; e) church groups. 

What all these organizations have in common is a clear purpose of collective work for the 

benefit of the community and/or its members that particularly need help. Participation in 

prosocial organizations is reported on a three-point scale indicating whether a youth attended 

particular type of organization during the 12 months prior to the survey and how often s/he 

participated in meetings. To reduce measurement error on the single scales, I standardize the 

five indicators of group participation to a comprehensive prosociality index (Ansolabehere, 

Rodden, and Snyder 2008). The index is constructed by principal component analysis (PCA).69 

To measure youths’ antisocial adjustments, I use questions asking respondents about 

their attitudes toward violence. I am aware that as measures of antisocial conduct these 

indicators are far from perfect.70 Nevertheless, they provide a reasonable proxy for 

respondents’ affinity with youth gang members. Specifically, they capture youths’ acceptance 

of gang-typical forms of violence, such as fighting, bullying, or intimidating peers. I measure 

attitudes toward violence based on respondents’ agreement with the following statements: 

§ Watching fights is fun. 

§ If something can't be done the nice way, you have to do it the hard way.  

§ If people screw you over, they will pay for it. 

§ It’s fun to watch others bully people you dislike.71 

The agreement with these statements is reported on a four-point scale, ranging from strong 

agreement to strong disagreement. I standardize responses to these questions to a 

comprehensive antisociality index using PCA. The descriptive statistics of the outcome 

variables are available in Table A3.1 in the SI. 

                                                
69 Due to the limitations of my data, I cannot measure youth engagement in noninstitutionalized forms 
of prosociality. 
70 Ideally, I should have information on whether a nongang youth befriends gang-affiliated peers and 
spends time in their company. Unfortunately, this information is not available in the ELCA. 
71 The measurement of antisocial outcomes is inevitably noisy. Pleasure in watching fights implies 
acceptance of gang-typical violence only if most fights involve gang members. This may not always be 
the case. However, some of the above statements capture acceptance of gang-typical violence better 
than others (e.g. “If something can't be done the nice way, you have to do it the hard way” is arguably 
more reliable item than “Watching fights is fun”). In Figure A3.5, I show that my results are robust to 
restricting the antisociality index to these arguably less noisy items.  
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Moderators 

To examine the heterogeneous treatment effect (as proposed in H4a and H4b), I use two 

variables measuring youths’ household economic resources and parental supervision. I 

measure household economic resources using a binary variable indicating whether a youth 

receives free lunch at school (proxy for poverty).72 Parental supervision is measured based on 

responses to the following questions:  

§ Do your parents know where you are when you go out of the house? 

§ Do your parents know who you go out with? 

§ Do your parents know how well you are doing at school? 

§ On the weekend days, how much time do your parents spend with you conversing, 

doing leisure activities, or helping you with your homework? 

The answers to the first three questions are reported on a four-point scale including the 

following options: “Never”, “Rarely”, “Most of the time”, and “Always.” The answers to the 

fourth question are reported on a five-point scale including the following options: “No time”, 

“Less than 1 hour”, “Between 1 and 2 hours”, “Between 2 and 4 hours”, and “More than 4 

hours.” Again, I standardize these responses to a single index of parental supervision using 

PCA. The descriptive statistics of all the variables (including index subcomponents) are 

available in Table A3.1 in the SI. Surprisingly, parental supervision and economic resources 

are not correlated within my sample (see Figure A3.2).  

 

Results 

In this section, I estimate the effect of exposure to gang-affiliated peers on youth social 

behaviors and attitudes. The analysis proceeds in five steps. First, I validate my assumptions 

about the plausible lack of confounding. I then regress pro and antisocial outcomes on the 

dummy variable indicating whether a youth is in the same class with any gang-affiliated peers. 

Third, I probe robustness of my findings through alternative model specification using school 

                                                
72 The disadvantage of using this variable comes from the fact that it measures a severe form of poverty. 
Arguably, a more appropriate proxy would be a measure of parents’ educational attainment. 
Unfortunately, 70 percent of surveyed youth did not know what the highest educational achievement of 
their parents was.  
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fixed effects. In the fourth step, I explore the individual-level complementarity of the identified 

adjustments to gangs. Fifth and last, I test for the heterogeneous gang effect by interacting the 

gang classmate dummy with gender and household resources variables.  

Assessing threats to inference  

Exposure to youth gangs at school is seldom random (see, Kennedy, Braga, and Piehl 1997; 

Short 1991; Sampson 2008; Sampson and Sharkey 2008). By focusing on rural Colombia, I try 

to alleviate this problem. In the “Background” section, I cite anecdotal evidence which suggests 

that youth gangs in Colombia are not concentrated in the areas of social disadvantage. Instead, 

their presence seems to correlate with past incidence of armed conflict and drug-trafficking. 

But are these latter correlations not also problematic for my identification strategy? There are 

reasons to believe that correlations between youth gangs’ presence and armed conflict/drug-

trafficking could also confound the present analysis.  

First, if rural gangs emerge from past war and resultant drug-trafficking, they may be 

more prevalent among populations socialized into a so-called “culture of violence” (Richani 

1997). This in turn could correlate with their greater acceptance of antisocial attitudes (also 

among youth). Second—and despite the anecdotal evidence cited above—rural gangs may be 

more prevalent in impoverished communities insofar as war affected these communities to a 

greater extent (Dube and Vargas 2013). High poverty in turn could be associated with greater 

presence of charity organizations and a higher demand for community volunteering—and thus 

more opportunities for institutionalized forms of prosocial behavior. Third, rural gangs may 

also be more common in isolated villages, given that isolation facilitates both drug-trafficking 

and guerrilla warfare (Chernick 2003). Isolation in turn may correlate with a lower presence of 

youth associations and lead to a less cooperative society due to lower market integration 

(Henrich et al. 2010). 

To assess these potential threats to inference, I compare villages affected and unaffected 

by youth gangs with respect to the aforementioned confounders. Table 3.1(a) shows, 

reassuringly, that the identified confounders are not unbalanced between villages with and 

without youth gangs. The table shows that affected and unaffected villages do not differ in 

terms of: a) wealth; b) ethnic composition; c) education or; d) social attitudes.73 They do differ, 

                                                
73 The results of these comparisons are surprising—especially with respect to wealth indicators. A 
plausible explanation of these patterns could be related to the fact that all villages covered by the data 
are very poor. This is evident, for example, when we look at average ownership of motorized means of 
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however, with respect to population size and average age. Gang-affected villages are notably 

larger (hosting, on average, 31 more households) and their populations are marginally younger 

(average age of 31, compared to 32 in non-affected villages). What are the implications of these 

imbalances? Bigger villages may have bigger schools. This could make within-school selection 

into treatment more likely. For example, if schools are big, maybe there are multiple classes 

per grade, allowing students to choose in whose company they want to study?  

To assess the possibility of nonrandom selection into school classes, I investigate 

individual-level covariate imbalance, comparing youth with and without gang-affiliated 

classmates. I focus on characteristics of a hypothetical youth who is most likely to ‘select’ 

him/herself out of school class attended by young gangsters. What is this youth like? First, 

his/her parents are probably more educated. Educated parents may appreciate education to a 

greater degree and thus may be more determined to ensure that their child’s school environment 

is free from disturbing influences (such as the presence of young gangsters who are renowned 

for disregarding schooling; see Perea 2007). Second, a youth that ‘selects’ him/herself out of 

gang-affiliated classmates is probably more closely supervised by his/her parents. More 

supervisory parents may be more likely to notice that there is a gang threat that affects their 

child and take steps to prevent it (Bell 2009; Warr 2005). Third, a youth ‘selected’ out of gang 

exposure is probably more likely to come from a well-resourced family. Parents with sufficient 

resources can, for example, ‘bribe’ school administrators to move their child out of 

‘undesirable’ classes. Taken together, youth with greater propensity for pro / antisocial 

behavior may be less / more likely to be in the school class with gang-affiliated peers. Is this 

the case in my sample?  

There is not much evidence of nonrandom selection into school classes in the ELCA 

data. Table 3.1(b) shows that exposure to gang-affiliated classmates does not systematically 

vary with students’ socioeconomic background. Exposed and unexposed youth are statistically 

indistinguishable with respect to basic demographic characteristics, such as age, gender, and 

ethnicity. Their parents are equally likely to know their whereabouts, monitor their school 

progress, and dedicate the same amount of time on weekend days to them. The parents of 

exposed and unexposed youth are also characterized by comparable levels of educational 

attainment. (This result, however, needs to be interpreted with extreme caution, given that 

almost 70 percent of youth did not know what the education of their parents was.) Lastly, 

                                                
transportation in ELCA communities. On average, households in my sample possess 0.35 of a vehicle 
/ boat. Despite the tremendous importance of these modes of transportation in rural Colombia, only one 
in three households can afford them. 
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poverty status—approximated by the reception of free lunch at school—is not different among 

exposed and unexposed youth.  

In sum, the above comparisons support my assumptions about the design-related 

advantages of studying the consequences of gang exposure in rural Colombia. The above 

evidence partly rules out the risks of confounders, which allows me to proceed to the 

subsequent analysis. 

 

Table 3.1(a): Balance check—village-level confounders 

 
No gangs Gangs  

 
N Mean N Mean 

Village-level characteristics     

Av. HH ownership of domestic appliances (#) 142 3.57 82 3.42 

Av. HH ownership of auto-transportation (#) 142 0.39 82 0.35 

Av. cemented floor in HH 142 0.75 82 0.70 

Av. ability to save monthly 142 0.13 82 0.13 

Number of households (#) *** 142 79.35 82 120.20 

Minority population (indigenous / afro) 142 0.14 82 0.17 

Av. age (#) ** 142 32.45 82 31.06 

Av. education (0–11) 142 3.27 82 3.24 

Paved road access 142 0.19 82 0.21 

Distance to municipal capital (in minutes) 142 43.89 82 40.84 

Av. antisocial attitudes index (1–4) 142 2.84 82 2.87 

Av. prosocial behavior index (0–1) 142 0.37 82 0.35 

Notes: The table shows the descriptive statistics for the unaffected and gang-affected samples of 
villages, respectively. I report the sample size and the average. All variables are in percentages, unless 
stated otherwise. Variables preceded by ‘Av.’ refer to average responses of adult residents that I 
aggregated at the village level. ‘HH’ indicates that the variable was originally coded at the household, 
rather than the individual level. The ownership of domestic appliances refers to an additive index of 
ownership of the following items: TV set, radio, computer, video / audio player, air-conditioning / 
heating system, fridge, oven, microwave, kitchen blender, washing machine, and shower facilities. The 
ownership of auto-transportation means refers to an additive index of ownership of the following means 
of transportation: car, motorcycle, or other motorized vehicle / boat (e.g. tractor or speedboat). The 
indices of antisocial attitudes and prosocial behaviors refer to adults and were constructed analogously 
as respective indices for youth (see Table A3.2 in the SI). The stars by variable names indicate that the 
difference between affected and unaffected villages with respect to the indicated covariate is statistically 
significant at the 99 / 95 / 90 level: *** p<0.01, ** p<0.05, * p<0.1. 
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Table 3.1(b): Balance check—individual-level confounders 

 No gang classmate Gang classmate 

 N Mean N Mean 
Individual-level characteristics     

Female  1704 0.49 93 0.56 
Age (#) 1704 11.48 93 11.57 
Ethnicity:     

White 1704 0.18 93 0.17 
Mestizo (mixed) 1704 0.31 93 0.34 
Indigenous 1704 0.16 93 0.16 
Other 1704 0.35 93 0.32 

Father’s education:   
 

 
No education 383 0.33 23 0.30 
Primary education 383 0.44 23 0.57 
Secondary education 383 0.19 23 0.13 
Tertiary education 383 0.04 23 0.00 

Mother’s education:   
 

 
No education 212 0.38 17 0.41 
Primary education 212 0.46 17 0.29 
Secondary education * 212 0.13 17 0.29 
Tertiary education 212 0.03 17 0.00 

Receives free lunch at school?  1681 0.35 93 0.28 
Parents know his/her whereabouts?  1704 0.91 93 0.88 
Parents know his/her friends?  1704 0.89 93 0.90 
Parents know his/her progress at school?  1704 0.94 93 0.96 
Weekend time spent with parents:     

No time 1704 0.07 93 0.03 
Less than 1h 1704 0.24 93 0.23 
1–2h 1704 0.31 93 0.28 
2–4h 1704 0.22 93 0.25 
Over 4h 1704 0.16 93 0.22 

Substance abuse in household  1682 0.27 92 0.26 

Notes: The table shows the descriptive statistics for the samples of youth unexposed and exposed to 
gang classmates, respectively. I report the sample size and the average. All variables are in percentages, 
unless stated otherwise. The stars by variable names indicate that the difference between exposed and 
unexposed youths with respect to the indicated covariate is statistically significant at the 99 / 95 / 90 
level: *** p<0.01, ** p<0.05, * p<0.1. 
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Youth adjustments to gang exposure 

To assess the effect of exposure to gang-affiliated peers, I estimate a linear regression of the 

outcomes of interest on the gang classmate dummy. The regression is estimated according to 

the following equation:  

 

(1)		𝑌&]c = 𝛼&]c + 𝛽+Gang	Classmate& + 𝛽8Economic	Resources& + 𝛽=Parent	Supervsion&

+ 𝛽BGender& + 𝜑& + 𝛾c + ε&]c 

 

where 𝑌&]  is the outcome of interest of an individual i living in a village j located in a 

municipality g. Gang classmate is a dummy variable indicating whether respondent is in the 

class with a member of a known youth gang. The model controls for respondent’s ethnicity and 

age (𝜑). It also includes municipal fixed effects (𝛾) which absorb the effect of unobserved 

confounders that may vary between municipalities (e.g. traditions of associational life or 

different colonization histories). Robust standard errors are clustered on the villages. This is 

meant to account for the fact that youths’ pro and antisocial behavior can ‘spill over’ to peers 

not exposed to gang-affiliated classmates—potentially ‘diluting’ the effect of treatment (see 

Jain and Cohen 2012). Respondents who self-identified as youth gang members in the ELCA 

are excluded from the analysis. Joining gangs as a result of gang-affiliated classmates is an 

extreme form of antisocial adjustment. By excluding self-declared gangsters from the analysis, 

I may underestimate the effect of gangs on antisocial outcomes. However, this is arguably a 

more tolerable bias than a potential overestimation of antisocial adjustments by studying youth 

who are inevitably exposed to youth gangs and by definition engage in antisocial behavior.74  

The results of the regression analysis are presented in Figure 3.2. The figure plots the 

coefficients for the variables of interest and their corresponding 90 and 95 percent confidence 

intervals, separately for the regressions of pro and antisocial outcomes. The regression table is 

available in the SI (Table A3.3). Regarding antisocial outcomes, the analysis shows that 

exposure to youth gangs at school is associated with higher scores on the antisociality index 

(see the left panel of Figure 3.2). Other things being equal, a youth exposed to gang-affiliated 

classmates scores 0.07 standard deviation higher on the antisociality index, compared to a 

youth who does not have gang classmates. This result suggests that a daily contact with youth 

gang members at school may contribute to a greater acceptance of violence. The result is 

                                                
74 Keeping self-declared gangsters in the analysis would make my tests circular—gang member status 
would serve both as a treatment and outcome measure. 
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consistent with the hypothesis of antisocial adjustments (H1). The regression analysis also 

shows statistically significant correlation between parental supervision and youth antisocial 

attitudes. One standard deviation increase on the parental supervision index is associated with 

a 0.08 standard deviation decrease on the antisocial outcome. This effect is comparable in size 

to the effect of a gang-affiliated classmate. It shows that less supervised youth express greater 

acceptance of violence. The model shows that neither poverty nor gender are significantly 

correlated with youth attitudes toward violence. 

 
Figure 3.2: Exposure to gang-affiliated classmate and social outcomes: Coefficient plot 

 
Notes: The figure plots regression coefficients (dots) of the indicated variables and their 90 / 95 percent 
confidence intervals (thin and thick lines, respectively) from the linear regression of the indicated social 
outcomes. Gang class refers to the dummy variable indicating whether a youth is in the school class 
with any member of a youth gang. Resources refers to household economic resources captured by the 
dummy variable indicating reception of free lunch at school (proxy for poverty). Supervised refers to 
the continuous index of parental supervision (constructed according to the procedure explained in the 
“Measurement” section). Male refers to respondent’s gender. All coefficients are standardized. The 
control variables of age and ethnicity as well as municipal fixed effects are not reported. Robust standard 
errors are clustered on villages.  
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Regarding prosocial outcomes, the analysis reveals that youth exposed to gang-

affiliated classmates also engage in prosocial adjustments (see the right panel of Figure 3.2). 

Other things equal, a youth exposed to gang classmates scores 0.05 standard deviations higher 

on the composite prosociality index, compared to a youth who does not have a direct contact 

with youth gang members at school. In practical terms, this difference amounts to involvement 

in almost one additional youth organization. The result supports the hypothesis of prosocial 

adjustments to youth gangs (H2). The analysis also shows that engagement in prosocial 

behaviors varies with gender. Boys score 0.07 standard deviations lower on the prosociality 

index than girls. Contrary to what I expected, neither poverty nor parental supervision seem to 

be associated with participation in prosocial organizations.  

Robustness check 

To buttress the robustness of these results, I perform additional testing. Although there is no 

indication of considerable imbalances between the treatment conditions, we have seen that 

gang-affected and unaffected villages differ in terms of their size. Gangs are more prevalent in 

bigger villages. These villages in turn could be characterized by greater presence of youth 

associations and more opportunities for individual-level selection into treatment. For example, 

bigger villages may host bigger schools with more than one class per grade. This implies some 

threats to inference. To control for imbalances at the village level, I rerun the original regression 

substituting municipal fixed effects with village fixed effects. This specification is equivalent 

to comparing youth within the same schools. To ensure variation on the treatment status, I do 

not control for age.75 The results of the re-estimated regressions closely match the original 

findings (see Figures A3.3 in the SI). 

 

                                                
75 Village fixed effects are not always equivalent to school fixed effects, given that there may be schools 
that cater to multiple villages. Unfortunately, the ELCA does not provide a more precise school 
identifier. Controlling for age and school restricts variation on the treatment status to youth that were 
retained on grade or went to school earlier/later than usual. Note that most schools in the sample have 
just one class per grade.  
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Complementary adjustments? 

The analysis thus far supports the conjecture that youth exposed to gang-affiliated classmates 

engage in both pro and antisocial adjustments. A possible explanation of this seemingly 

paradoxical pattern is that the two adjustments are complementary. Recall that a common 

motive for engaging in both adjustments is the need for protection (Harding 2010; Sharkey 

2006). Given that neither of them guarantees full security, youths may find it worthwhile to 

engage in both adjustments simultaneously (H3). The evidence thus far appears to be consistent 

with this interpretation.  

However, a closer look at the data rejects this interpretation. Figure 3.3 plots youth’s 

individual scores on the pro and antisociality indices. We can see that the variables are (weakly) 

negatively correlated (r=0.04, p-value=0.09). Put differently, a youth who expresses greater 

acceptance of violence tends to participate in less prosocial organizations, and vice versa. The 

pattern also holds true in the subsample of youth exposed to gang-affiliated classmates (see 

Figure A3.4 in the SI). This finding indicates that youth who engage in pro and antisocial 

adjustments are not the same individuals. This allows me to reject Hypothesis 3. 

 
Figure 3.3: Correlation between pro and antisocial outcomes (N=1,757) 

 

Notes: The figure plots the correlation between the individual scores on the pro and antisociality indices. 
The gray line represents a linear regression that visualizes average tendency. 
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Heterogeneous responses 

As we have seen above, some youth exposed to gang-affiliated classmates engage in antisocial 

adjustments, while others engage in prosocial ones. Based on the review of the literature, I 

distil three variables that may explain these choices, moderating the effect on youth gangs on 

social behaviors and attitudes. These variables are household economic resources, parental 

supervision, and gender. To test for the moderating effect of these variables, I re-estimate the 

original regressions including interactions between my treatment variable and family economic 

resources, parental supervision, and gender, respectively. The models are estimated according 

to the following equations: 

 

(2)		𝑌&]c = 𝛼&]c + 𝛽+Gang	Classmate& + 𝛽8Economic	Resources& + 𝛽=Parental	Supervsion&

+ 𝛽BGender& + 𝛽F𝐆𝐚𝐧𝐠	𝐂𝐥𝐚𝐬𝐬𝐦𝐚𝐭𝐞	 × 	𝐄𝐜𝐨𝐧𝐨𝐦𝐢𝐜	𝐑𝐞𝐬𝐨𝐮𝐫𝐜𝐞𝐬𝐢 + 𝜑& + 𝛾c

+ ε&]c 

 

(3)		𝑌&]c = 𝛼&]c + 𝛽+Gang	Classmate& + 𝛽8Economic	Resources& + 𝛽=Parental	Supervsion&

+ 𝛽BGender& + 𝛽F𝐆𝐚𝐧𝐠	𝐂𝐥𝐚𝐬𝐬𝐦𝐚𝐭𝐞	 × 	𝐏𝐚𝐫𝐞𝐧𝐭𝐚𝐥	𝐒𝐮𝐩𝐞𝐫𝐯𝐬𝐢𝐨𝐧𝐢 + 𝜑& + 𝛾c
+ ε&]c 

 

(4)		𝑌&]c = 𝛼&]c + 𝛽+Gang	Classmate& + 𝛽8Economic	Resources& + 𝛽=Parental	Supervsion&

+ 𝛽BGender& + 𝛽F𝐆𝐚𝐧𝐠	𝐂𝐥𝐚𝐬𝐬𝐦𝐚𝐭𝐞	 × 	𝐆𝐞𝐧𝐝𝐞𝐫𝐢 + 𝜑& + 𝛾c + ε&]c 
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Table 3.2(a): Regression of antisocial outcomes (interaction effects) 

 ANTISOCIAL outcome 
 (1) (2) (3) 

Gang classmate 0.28** 0.30*** 0.19 
(0.13) (0.11) (0.17) 

Economic resources 0.06 0.05 0.05 
(0.06) (0.06) (0.06) 

Parental supervision -0.08*** -0.09*** -0.08*** 
(0.03) (0.03) (0.03) 

Male 0.04 0.04 0.02 
(0.06) (0.06) (0.06) 

Gang classmate # Economic resources -0.10   
(0.24)   

Gang classmate # Parental supervision  0.13*  
 (0.07)  

Gang classmate # Male   0.27 
  (0.22) 

Constant -0.10 -0.09 -0.10 
(0.35) (0.35) (0.35) 

R2 0.034 0.035 0.035 
N 1,757 1,757 1,757 
Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the treatment variable interacted with the indicated moderators. Control variables and 
fixed effects are not reported. *** p<0.01, ** p<0.05, * p<0.1. 

Tables 3.2(a) and 3.2(b) present the results of this analysis. Two interaction terms yield 

statistically significant coefficients. The first corresponds to the moderating effect of parental 

supervision on antisocial adjustments (see Table 3.2(a)). The coefficient is positive. This 

suggests that more supervised youth are more likely to express antisocial attitudes once 

exposed to gang-affiliated classmates. This is the exact opposite of what I expected under 

Hypothesis 4b.76 That said, the coefficient is not distinguishable from zero in the regressions 

in which I control for village fixed effects (see Table A3.5(a) in the SI). In sum, there is some 

(counterintuitive) evidence that parental supervision moderates the effect of youth gangs on 

antisocial outcomes. However, this evidence is not robust to alternative model specifications. 

As a result, Hypothesis 4b does not seem to be supported in the data. Moreover, the analysis 

allows me to reject Hypotheses 4a. There is no indication that household economic resources 

moderate adjustments to youth gangs. 

 

                                                
76 However, reverse causality is likely here. Youth more prone to violence could be subject to greater 
parental supervision for this very reason. 
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Table 3.2(b): Regression of prosocial outcomes (interaction effects) 

 PROSOCIAL outcome 
 (1) (2) (3) 

Gang classmate 0.25* 0.22** 0.45*** 
(0.14) (0.10) (0.16) 

Economic resources 0.03 0.03 0.03 
(0.08) (0.08) (0.08) 

Parental supervision 0.01 0.01 0.01 
(0.03) (0.03) (0.03) 

Male -0.13** -0.13** -0.11* 
(0.06) (0.06) (0.06) 

Gang classmate # Economic resources 0.09   
(0.25)   

Gang classmate # Parental supervision  0.04  
 (0.09)  

Gang classmate # Male   -0.52** 
  (0.22) 

Constant 0.00 0.00 0.01 
(0.38) (0.35) (0.35) 

R2 0.047 0.047 0.050 
N 1,757 1,757 1,757 
Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the treatment variable interacted with the indicated moderators. Control variables and 
fixed effects are not reported. *** p<0.01, ** p<0.05, * p<0.1. 

The second statistically significant interaction captures the moderating effect of gender 

on prosocial adjustments (see Table 3.2(b)). The analysis confirms that girls engage in different 

adjustments than boys. This gender-specific pattern is visualized in Figure 3.4. The figure 

shows that girls are more likely than boys to participate in youth organizations once exposed 

to gang-affiliated classmates (see the right panel of Figure 3.4). The figure also shows that the 

effect of gang classmate on antisocial adjustments is statistically different from zero only for 

boys (see the left panel of Figure 3.4). This suggests that boys may be more likely than girls to 

express antisocial attitudes once exposed to gangster classmates. However, the respective 

interaction is not statistically significant at the 90 percent level. Overall, the analysis is 

supportive of Hypotheses 5a and 5b. The results are also robust to the inclusion of village fixed 

effects (see Tables A3.5(a) and A3.5(b) in the SI).   
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Figure 3.4: Exposure to gang-affiliated classmate and social outcomes: Interaction effect 

 

Notes: The figure plots the marginal effect of the gang classmate dummy and its 95 percent confidence 
intervals from the linear regression of the indicated outcomes. The effect of having a gang classmate is 
broken by gender (for more details, see Tables 3.2(a) and 3.2(b)). 

Extension 

There are two limitations of the analysis presented thus far. The first limitation concerns the 

size of my treatment group. According to my data, only 5 percent of surveyed youth are 

exposed to gang-affiliated classmates in rural Colombia (94 out of 1,797 respondents). This 

casts inevitable doubt on the validity of my results. The second limitation concerns the invariant 

gender composition of youth gangs in rural Colombia. Given that all these gangs are plausibly 

male (Perea 2007; Rodgers and Baird 2015), the conclusions from the present analysis may not 

be applicable to contexts where youth gang members are both male and female (Coughlin and 

Venkatesh 2003). This is especially worrying for the validity of my result regarding the 

moderating effect of gender. How does gender moderate the effect of gangs in the context of 

exposure to female gang-affiliated peers? Data from rural Colombia does not allow me to 

answer this question. 

To address the above limitations, I replicate the Colombian analysis using data from 

the United States. I use the National Longitudinal Study of Adolescent Health (Add Health). 
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Add Health is a nationally representative survey of 144 schools from 80 US communities 

surveyed between 1994 and 1995. The publicly available data includes information on 6,504 

youths between 7th and 12th grades from 108 schools. Importantly, in the Add Health data, a 

larger proportion of youth reports exposure to gang-affiliated classmates, amounting to 20 

percent of the sample. Moreover, the data covers exposure to both male and female gang 

members.  

While analyzing the US data, I try to mirror the measurement and estimation procedures 

implemented in the analysis of the Colombian data. However, US schools are arguably more 

segregated, and youth gangs in the United States are plausibly more clustered in the areas of 

social disadvantage (Kennedy, Braga, and Piehl 1997). This increases the risks of confounders. 

To address the problem, I estimate the baseline regressions using school fixed effects (see Kim 

and Fletcher 2018). Although this method allows me to solve some identification problems, it 

does not address the issue of a plausibly nonrandom composition of classes within US schools 

(more details in the SI). The analyses below are therefore likely to be biased both against the 

hypothesis of prosocial adjustments (H2) and in favor of the hypothesis of antisocial 

adjustments (H1). I take this into account while discussing the results. The respective section 

in the SI provides details on these exact measurement and estimation procedures. Table A3.6 

summarizes differences between the Colombian and US samples (more details below). 
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Figure 3.5: Exposure to gang-affiliated classmate and social outcomes: Coefficient plot 
(United States sample) 

 

 
Notes: The figure plots regression coefficients (dots and squares) of the indicated variables and their 90 
/ 95 percent confidence intervals (thin and thick lines, respectively) from the linear regression of the 
indicated social outcomes. Black dots indicate regressions on subsample of schools with male gangs 
only. Gray squares indicate regressions on subsample of schools with female gangs only. Gang class 
refers to the dummy variable indicating whether a youth is in a school class with any youth who have 
been identified as members of a youth gang according to the procedure explained in the SI. Resources 
refers to household economic resources captured by the four-category variable indicating the state of a 
house in which a youth lives (proxy for poverty). Supervised refers to the continuous index of parental 
supervision (constructed according to the procedure explained in the SI). Male refers to the respondent’s 
gender. All coefficients are standardized. The control variables of age and ethnicity as well as school 
fixed effects are not reported. Robust standard errors are clustered on schools.  
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Results 

Figure 3.5 presents the results of this extension analysis. The figure plots the coefficients for 

the variables of interest and their corresponding 90 and 95 percent confidence intervals, 

separately for the regressions of pro and antisocial outcomes. To exploit the identifiable 

distinction between exposure to male and female gang-affiliated peers, I conduct parallel 

analyses on the subsample of schools with male and female youth gangs only. The schools with 

both male and female youth gangs (37 percent of the sample) are excluded from the analysis. 

The regression tables are available in the SI (Tables A3.9(a) and A3.9(b)).  

The analysis shows that exposure to gang-affiliated classmates is not associated with 

increased antisocial behavior in the subsample of schools with male youth gangs (Figure 3.5). 

By contrast, it is associated with greater antisociality in the subsample of schools with female 

youth gangs. Other things being equal, a youth exposed to female gang classmates scores 0.11 

standard deviations higher on the antisociality index, compared to a youth who does not have 

female gang classmates. The reverse pattern is observed for prosocial outcomes. Exposure to a 

gang-affiliated classmate is not associated with changes in prosocial behaviors in the 

subsample of schools with female youth gangs. By contrast, it is associated with higher scores 

on the prosociality index in the subsample of schools with male youth gangs. This difference 

is half as large as the analogous difference documented in the analysis of the Colombian data. 

However, the estimate is not statistically significant at the 90 percent level.77 Analogous to the 

Colombian analysis, engagement in pro and antisocial adjustments does not seem to be 

complementary at the individual level (Figures A3.6 and A3.7 in the SI). Again, different youth 

seem to engage in different adjustments. 

The coefficients for other variables have all expected signs and do not vary substantially 

across the subsamples of schools with male and female youth gangs. Parental supervision is 

correlated with decreased involvement in antisocial behaviors, but it does not have an effect on 

participation in prosocial organizations. Youth from less well-resourced families are less likely 

to participate in prosocial organizations, but engage in more frequent fights, acts of vandalism, 

and other forms of unruly behavior. Boys exhibit more antisocial behaviors than girls. The 

reverse applies to prosocial outcomes.  

To explore the sources of heterogeneous reactions to youth gangs, I interact the three 

hypothesized moderators (household economic resources, parental supervision, and gender) 

                                                
77 The uncertainty around this estimate is plausibly related to a downward bias that reflects a nonrandom 
composition of classes within US schools (discussed at length in “Extension Analysis: Procedures” 
section in the SI). 
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with the gang classmate dummy in a series of linear models. The results of these regressions 

are available in Tables A3.10(a)–A3.10(d) in the SI. Two interesting patterns emerge from this 

analysis. First, girls exposed to gang-affiliated classmates engage in prosocial adjustments only 

in the subsample of schools with male youth gangs (see the upper right panel of Figure 3.6). 

Given that youth gangs in Colombia are predominantly male, exposure to male gangs in the 

United States offers the closest comparison to the Colombian results. The consistent findings 

from both studies reinforce the evidence in support of Hypothesis 5b. Second, the reversed 

gender pattern is observed with respect to adjustments in the subsample of schools with female 

youth gangs. Girls exposed to female gang classmates are less likely to participate in prosocial 

organizations and exhibit more antisocial behaviors (Figure 3.6). This result suggests that girls 

exposed to female gang members engage in analogous adjustments as boys exposed to male 

gangsters do.  

 

Figure 3.6: Exposure to gang-affiliated classmate and social outcomes: Interaction effect 
(United States sample) 

 
Notes: The figure plots the marginal effect of the gang classmate dummy and its 95 percent confidence 
intervals from the linear regression of the indicated outcomes. The effect of having a gang classmate is 
broken by the gender of a respondent and the gender of youth gang members (for more details, see 
Tables A3.10(a)–A3.10(d) in the SI). 
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Before we move the “Discussion” section, one caveat needs to be added. Youth in the 

US sample are notably older than youth in the Colombian sample (10–18 years old, compared 

to 10–13 years old). I decided to analyze the entire US sample because—in principle—the 

effect of gangs should apply to youth at any age, provided that they are exposed to gang 

affiliates of their own age. However, it may be the case that older youth are more vulnerable to 

the appeals of the gang lifestyle—such as money or firearms. At the same time, prosocial 

organizations, such as church groups, may be more appealing for younger individuals—

irrespective of whether they are searching for protection from gangs or not. To assess whether 

the effect of having gang classmates varies across different age cohorts, I restrict the US sample 

to 10–13 year-old youths and re-estimate the previous models. With one notable exception, the 

above results survive this additional test (see Figures A3.8 and A3.9). The re-estimated 

regression, however, does not allow me to conclude that girls engage in antisocial adjustments 

once exposed to female youth gangs. The coefficient is comparable to the previous estimate, 

but the standard errors are too large to draw firm conclusions. 

Discussion 

Table 3.3 summarizes the results of all the analyses. Four main findings emerge from the data. 

First, I find relatively consistent evidence in support of the hypotheses of both pro and 

antisocial adjustments to gang-affiliated peers (H1 and H2). Second, the analysis demonstrates 

that neither Colombian nor US youth engage in these opposite adjustments simultaneously 

(H3). Third, I find no evidence that adjustments to youth gangs are moderated by household 

economic resources or parental supervision.78 Fourth, I document systematic variation with 

respect to gender. I show that boys are more likely than girls to engage in antisocial adjustments 

(H5a). This result holds true in Colombia, but not in the United States. I also find that girls are 

more likely than boys to react to gang-affiliated peers with increased participation in prosocial 

organizations (H5b). This finding holds true both in Colombia and the United States. 

How shall we interpret the gender-specific adjustments? In the theory section, I 

proposed that girls are more likely to engage in prosocial adjustments for two reasons. On the 

one hand, it is costlier for girls to seek security by befriending predominantly male gangsters 

and/or imitating gang codes. By befriending male gangsters, girls expose themselves to the 

                                                
78 This is not to say that these variables are irrelevant. They clearly correlate with measures of youth 
pro and antisociality. However, they do not moderate changes in these behaviors induced by the effect 
of youth gang exposure. 
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risks of sexual exploitation (Aguilar and Rikkers 2012; Rodgers and Baird 2015). By imitating 

gang codes, they step out of stereotypical gender roles and expose themselves to the risks of 

community disapproval (Baird 2012). At the same time, girls exposed to male gang-affiliated 

peers face greater risks to safety, irrespective of whether they keep the company of gangsters 

or not (Cobbina, Miller, and Brunson 2008). As a result, they are more in need of protection 

than boys. For them, this protection is most readily available from other peers not involved in 

crime.  

Two pieces of evidence support this interpretation. First, I find a strong positive 

correlation between exposure to youth gangs and reported perception of threat (see Figure 

A3.10 in the SI). Interestingly, I find this correlation only among girls. In Colombia, girls 

exposed to male gang-affiliated classmates report being considerably more careful in moving 

around the isolated parts of their communities, compared to girls unexposed to young 

gangsters. Exposure to gang classmates does not affect the care boys take moving around their 

communities. This is consistent with the conjecture that boys and girls face unequal risks to 

safety in the presence of male youth gangs.  

The second piece of evidence supporting the above interpretation of my findings comes 

from the following implication analysis. If girls engage in prosocial adjustments only because 

alternative adjustments are too costly in the world of male youth gangs, we should observe a 

reversed pattern in the world of female youth gangs, in which girls are no longer excluded from 

gang norms and repertoires, nor particularly endangered by the company of youth gang 

members. I test this implication using data from the subsample of US schools in which all youth 

gangs are female. Consistent with my conjecture, I find that girls exposed to female youth 

gangs engage in the same behavioral adjustments as boys exposed to male youth gangs—

increasing antisocial conduct. However, this reaction is mainly observed among 14–18 year-

old girls and cannot be conclusively confirmed among 10–13 year-old subjects.  
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Table 3.3: Summary of the results 

 
 

Evidence from 
Colombia 

Evidence from the 
United States 

Effect of treatment:   
Hypothesis 1 (antisocial adjustment) Supportive Conditionally 

supportive 
Hypothesis 2 (prosocial adjustment) Supportive Conditionally 

supportive 
Hypothesis 3 (complementary adjustments) Not supportive Not supportive 

Moderating effects:   
Hypothesis 4a (economic resources) Not supportive Not supportive 
Hypothesis 4b (parental supervision) Not supportive Not supportive 
Hypothesis 5a (gender: boys more antisocial) Partly supportive Not supportive 
Hypothesis 5b (gender: girls more prosocial) Supportive Supportive 

Conclusion 

In this chapter, I analyzed the effect of exposure to gang-affiliated peers at school on youth 

social behaviors and attitudes. To identify the effect in question, I exploited variation in 

exposure to gang-affiliated classmates across schools in rural Colombia. I leveraged the fact 

that schools in rural Colombia are relatively unsegregated with respect to students’ 

socioeconomic backgrounds. This minimized the risks of confounders and allowed me to 

produce relatively unbiased estimates of the gang effect. I then replicated the Colombian 

analysis using nationally representative data from the United States. This test confirmed the 

validity of my original findings, allowing me to explore their further implications.  

The chapter produced quantitative evidence that some youth exposed to gang-affiliated 

classmates adopt gang norms and repertoires, while others distance themselves from youth 

gang members through engagement in prosocial behaviors. It emerged from the analysis that a 

desire for protection is a common motive for both adjustments. The analysis also showed that 

different subgroups of youth pursue this quest with different means. Considerable differences 

were observed with respect to gender. I found that girls adjust to gang-affiliated classmates 

through involvement in prosocial organizations. Boys, by contrast, adjust to youth gangs by 

increasingly expressing antisocial attitudes. To explain these gender-specific findings, I 

surmised that pro and antisocial adjustments to youth gangs are associated with costs that tend 

to vary with gender. I argued that for girls it may be cost–benefit efficient to seek protection 

from predominantly male youth gangs by concentrating friendships and personal networks in 
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the ‘safe haven’ of youth prosocial organizations. For boys, by contrast, adopting gang norms 

and repertoires may offer the most cost–benefit efficient protection in face of youth gang 

exposure.  

In view of these findings, the gendered reaction to violence do not seem so ‘hard-wired’ 

as suggested by Taylor et al. (2000). Girls exposed to female youth gangs exhibit analogous 

behavioral adjustments as boys exposed to male gangs do. This suggests that the gendered 

reaction to violence may be limited to contexts in which the traits aligned with violence—such 

as aggressiveness and combativeness—are associated more with masculinity than femininity 

(Eagly and Karau 2002). As much has been documented about exposure to violence in wartime 

contexts. For example, Hadzic and Tavits (2018) show that, unlike men, women disengaged 

from “conflictual” politics after exposure to male–dominated civil war in Bosnia. The opposite 

has been observed in Perú. Exposure to wartime violence there—perpetrated by both male and 

female rebel soldiers—led Peruvian women to greater political engagement both at the national 

and local levels (García-Ponce 2015).
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Supplementary Chapter Information 

 
Figure A3.1: Example of distribution of households in a Colombian village 

 
Notes: The green marks indicate households. Source: Arjona et al. (2016). 
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Table A3.1: Measurement (Colombia) 
 Mean Standard 

deviation 
Min Max Count 

Prosocial organizations      
Charity organizations 1.69 0.66 0 2 1,944 
Church groups 1.64 0.71 0 2 1,944 
Community volunteering 1.69 0.64 0 2 1,944 
Human rights organizations 1.82 0.50 0 2 1,944 
Environmental protection organizations 1.56 0.76 0 2 1,944 

Attitudes toward violence      
Vengefulness 3.03 0.76 1 4 1,944 
Bullying 3.13 0.67 1 4 1,944 
Intimidation 2.97 0.79 1 4 1,944 
Fighting 3.17 0.73 1 4 1,944 

Moderators      
Receives free lunch at school? (0–1) 0.34 0.47 0 1 1,944 
Parents know his/her whereabouts? (0–1) 0.91 0.29 0 1 1,944 
Parents know his/her friends? (0–1) 0.89 0.31 0 1 1,944 
Parents know his/her progress at school? (0–1) 0.94 0.24 0 1 1,944 
Weekend time spent with parents:      

No time 0.07 0.25 0 1 1,944 
Less than 1h 0.24 0.43 0 1 1,944 
1–2h 0.30 0.46 0 1 1,944 
2–4h 0.23 0.42 0 1 1,944 
Over 4h 0.16 0.37 0 1 1,944 

Notes: The table shows the descriptive statistics of the outcome and moderator measures. The table 
reports the sample size, the average, the standard deviation, and the minimum and maximum values.  
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Figure A3.2: Correlation between parental supervision and household economic resources 
(N=1,757) 

 

Notes: The figure plots the correlation between parental supervision (continuous measure) and 
household economic resources (dummy). The gray line represents a linear regression that visualizes 
average tendency. 
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Table A3.2: Social outcomes among adults in ELCA villages 

Index Component Question 
Antisocial attitude index 
(scale: 1–4; weighted 
average of the indicated 
items) 

Item 1 Do you agree that: “If people screw you over, 
they will pay for it”? (Strongly agree / … / 
Strongly disagree) 

Item 2 Do you agree that: “In order to capture 
delinquents, it is necessary that authorities 
occasionally violate the law”? (Strongly agree / 
… / Strongly disagree) 

Item 3 Do you agree that: “If the state does not punish 
criminals, it is ok that people pursue justice with 
their own means”? (Strongly agree / … / 
Strongly disagree) 

Item 4 Do you agree that: “Occasionally, it is justified 
the use of violence”? (Strongly agree / … / 
Strongly disagree) 

Prosocial behavior index 
(binary variable; scores 1 
if answer to at least one of 
the indicated items is 
“Yes”)  

Item 1 Participates in juntas de acción comunal?  
Item 2 Participates in vereda meetings? 
Item 3 Participates in agricultural cooperatives? 
Item 4 Participates in charity organizations? 
Item 5 Participates in religious groups? 

Notes: The table explains how the indicated indices of antisocial attitudes and prosocial behaviors were 
constructed for adult respondents of the ELCA. 
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Figure A3.3: Exposure to gang-affiliated classmate and social outcomes: Coefficient plot 
(village fixed effects) 

 
Notes: The figure plots regression coefficients (dots) of the indicated variables and their 90 / 95 percent 
confidence intervals (thin and thick lines, respectively) from the linear regression of the indicated social 
outcomes. Gang class refers to the dummy variable indicating whether a youth is in the school class 
with any member of youth gang. Resources refers to household economic resources captured by the 
dummy variable indicating reception of free lunch at school (proxy for poverty). Supervised refers to 
the continuous index of parental supervision (constructed according to the procedure explained in 
“Measurement” section). Male refers to the respondent’s gender. All coefficients are standardized. The 
control variables of age and ethnicity as well as village fixed effects are not reported. Robust standard 
errors are clustered on villages.  
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Table A3.3: Regression of pro and antisocial outcomes 
 ANTISOCIAL 

outcome 
PROSOCIAL 

outcome 

Gang classmate 
0.31*** 0.22** 
(0.11) (0.10) 

Economic resources 
0.05 0.03 

(0.06) (0.08) 

Parental supervision 
-0.08*** 0.01 
(0.03) (0.03) 

Male 
0.04 -0.13** 

(0.06) (0.06) 

Constant 
-0.10 0.002 
(0.35) (0.35) 

R2 0.034 0.046 
N 1,757 1,757 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the indicated variables. Control variables and fixed effects are not reported. *** p<0.01, 
** p<0.05, * p<0.1. 

Table A3.4: Regression of pro and antisocial outcomes (village fixed effects). 

 ANTISOCIAL 
outcome 

PROSOCIAL 
outcome 

Gang classmate 
0.31*** 0.26** 
(0.12) (0.12) 

Economic resources 
0.07 0.08 

(0.07) (0.07) 

Parental supervision 
-0.09*** 0.01 
(0.03) (0.03) 

Male 
0.05 -0.19*** 

(0.05) (0.05) 

Constant 
-0.41 0.28 
(0.44) (0.46) 

R2 0.211 0.213 
N 1,757 1,757 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the indicated variables. Control variables and fixed effects are not reported. *** p<0.01, 
** p<0.05, * p<0.1. 
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Figure A3.4: Correlation between pro and antisocial outcomes—youth exposed to gang 
classmates only (N=93) 

 

Notes: The figure plots the correlation between the individual scores on the pro and antisociality indices. 
The gray line represents a linear regression that visualizes average tendency. 

 

-2

0

2

4

An
tis

oc
ia

l o
ut

co
m

e

-1 0 1 2 3 4
Prosocial outcome



 181 

Table A3.5(a): Regression of antisocial outcomes (interactions effects & village fixed effects) 

 ANTISOCIAL outcome 
 (1) (2) (3) 

Gang classmate 
0.32** 0.30*** 0.18 
(0.14) (0.17) (0.17) 

Economic resources 
0.07 0.07 0.07 

(0.07) (0.07) (0.07) 

Parental supervision 
-0.09*** -0.10*** -0.09*** 
(0.03) (0.03) (0.03) 

Male 
0.05 0.05 0.04 

(0.05) (0.05) (0.05) 

Gang classmate # Economic resources 
0.05   

(0.25)   

Gang classmate # Parental supervision 
 0.10  
 (0.08)  

Gang classmate # Male 
  0.27 
  (0.23) 

Constant 
-0.41 -0.39 -0.43 
(0.45) (0.45) (0.44) 

R2 0.212 0.212 0.212 
N 1,757 1,757 1,757 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the treatment variable interacted with the indicated moderators. Control variables and 
fixed effects are not reported. *** p<0.01, ** p<0.05, * p<0.1. 
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Table A3.5(b): Regression of prosocial outcomes (interactions effects & village fixed effects) 

 PROSOCIAL outcome 
 (1) (2) (3) 

Gang classmate 
0.34** 0.25** 0.45** 
(0.15) (0.12) (0.18) 

Economic resources 
0.06 0.08 0.08 

(0.07) (0.07) (0.07) 

Parental supervision 
0.01 0.01 0.01 

(0.03) (0.03) (0.03) 

Male 
-0.19*** -0.19*** -0.17*** 
(0.05) (0.05) (0.05) 

Gang classmate # Economic resources 
0.29   

(0.24)   

Gang classmate # Parental supervision 
 0.05  
 (0.09)  

Gang classmate # Male 
  -0.42* 
  (0.23) 

Constant 
0.29 0.28 0.30 

(0.46) (0.46) (0.46) 
R2 0.213 0.213 0.215 
N 1,757 1,757 1,757 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the treatment variable interacted with the indicated moderators. Control variables and 
fixed effects are not reported. *** p<0.01, ** p<0.05, * p<0.1. 
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Figure A3.5: Exposure to gang-affiliated classmate and antisocial outcome: Coefficient plot 
(alternative outcome measurement) 

 
Notes: The figure plots regression coefficients (dots) of the indicated variables and their 90 / 95 percent 
confidence intervals (thin and thick lines, respectively) from the linear regression of the indicated 
antisocial outcome. Gang class refers to the dummy variable indicating whether a youth is in the school 
class with any member of youth gang. Resources refers to family economic resources captured by the 
dummy variable indicating reception of free lunch at school (proxy for poverty). Supervised refers to 
the continuous index of parental supervision (constructed according to the procedure explained in the 
“Measurement” section). Male refers to the respondent’s gender. All coefficients are standardized. The 
control variables of age and ethnicity as well as municipal fixed effects are not reported. Robust standard 
errors are clustered on villages.  
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While analyzing the US data, I try to mirror the measurement and estimation procedures of the 

Colombian study as closely as possible. However, two differences remain. The first difference 

concerns the estimation strategy. Compared to Colombia, it is relatively easy to change schools 

in the United States (in both urban and rural areas). As a result, youth from different 

socioeconomic backgrounds may be segregated into different schools. Moreover, youth gangs 

in the United States may be concentrated in schools that cater for students with predominantly 

low socioeconomic status (Kennedy, Braga, and Piehl 1997). As described in the main body of 
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studied outcomes.  
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To partly deal with this issue, I estimate all the regressions using school fixed effects 

(for a similar design using the Add Health data; see Kim and Fletcher 2018). Unfortunately, 

this cannot solve the problem of a plausibly nonrandom composition of classes within US 

schools. It is reasonable to assume that US teachers allocate youth to different classes based on 

schooling performance and general motivation to learn.79 These characteristics in turn can be 

correlated with youths’ social behaviors and attitudes, confounding the relationship of interest. 

The analysis of the US data is thus likely to be biased. A plausible direction of this bias is that 

I underestimate the effect of gang classmates on prosocial behaviors and overestimate it for 

antisocial outcomes. While interpreting the results, I take this possibility into account.  

The second difference with respect to the Colombian analysis regards measurement of 

antisocial outcomes. The Add Health data has no item measuring respondents’ attitudes toward 

violence. Instead, it has behavioral indicators of violent conduct. They measure the frequency 

of fights, acts of vandalism, and other forms of unruly behavior that respondents were involved 

in during 12 months prior to the survey (for details, see below).80 I combine these variables to 

a composite antisociality index. The index is a much stricter measure of antisocial outcomes, 

compared to the analogous index built for the Colombian analysis. As a result, I expect that the 

effect of exposure to gang-affiliated peers on antisocial adjustments will be attenuated in the 

US analysis, relatively to the Colombian study. 

 
 
Table A3.6: Differences between data sources 

 Data source 
 ELCA (Colombia) Add Health (United States) 

Surveyed age group 10–13 years old 10–18 years old 

Geographic coverage Rural Rural and urban 

Gender composition of gangs Male Male and female 

Measurement 

To identify youth gang members in the US data, I implement a procedure proposed by Suh, 

Brashears, and Genkin (2016, 283). The Add Health survey did not ask a question about gang 

membership in 1994—which is the survey wave that I use in the analysis. However, some of 

                                                
79 For example, teachers may separate disorderly and obedient students to facilitate the latter’s learning. 
80 Involvement in physical fights is plausibly voluntary in this case. Taking part in physical fights is 
clearly distinguished in the Add Health questionnaire from involuntary involvement in violent conflict 
that is framed as being attacked or beaten.  
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the respondents re-interviewed in 1996 self-identified as gangsters.81 To single out those of 

them who had already been gangsters in 1994, I use an item in the 1994 wave of the survey 

which measures respondents’ participation in group fights.82 Suh, Brashears, and Genkin 

(2016, 284) find that involvement in group fights is a very strong predictor of gang membership 

in the Add Health data. In sum, I classify those Add Health respondents who participated in 

group fights in 1994 and declared having been gang members in 1996 as members of youth 

gangs. Table A3.7 illustrates the logic of this classification. In total, 4.3 percent of youth are 

classified as gangsters. They are classmates to another 20 percent of nongang respondents of 

the survey.  

 
Table A3.7. Identification of youth gang members in the Add Health data  

  Reported involvement in group fights in 1994 
  Yes No 

Self-identified 
youth gang 
member in 
1996  

Yes 
Assumed gang  

member in 1994 
– 

No –  – 

 
 

Analogously to the Colombian analysis, I measure youth’s prosocial adjustments using 

information about respondents’ participation in: a) the honor society; b) student councils; c) 

the yearbook and; d) church groups. Participation in these organizations is coded to a 

comprehensive prosociality index constructed by PCA. Antisocial adjustments are measured 

based on the following Add Health questions:  

§ “In the past year, how often have you gotten into a physical fight?”  

§ “How often were you loud, rowdy, or unruly in a public place?” 

§ “In the past 12 months, how often did you deliberately damage property that didn’t 

belong to you?” 

The answers to these questions are reported on a five-point scale and include the following 

options: “Never”, “1 or 2 times”, “3 or 5 times”, “6 or 7 times”, and “more than 7 times”. I 

transform them to a comprehensive antisocially index using PCA.  

                                                
81 I cannot use the 1996 wave of the survey because it does not have questions about participation in 
youth organizations. 
82 The exact question reads as follows: “In the past 12 months, how often did you take part in a fight 
where a group of your friends was against another group?” 
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Household economic resources are approximated by the respondent’s housing situation. 

I use a question which asks respondents how well the building they live in is kept. The 

responses to the question range from “Very well kept” to “Very poorly kept (needs major 

repairs)”. I assume that a poorly kept house is an indication of family’s poverty. Parental 

supervision is measured by the number of days in the week in which at least one parent was in 

the room with the youth respondent when s/he ate her/his evening meal. The descriptive 

statistics of all these variables are presented in Table A3.8. 

 

Table A3.8: Measurement (United States) 

 Mean Standard 
deviation 

Min. Max. Count 

Prosocial organization      
Honor society 0.10 0.30 0 1 4,589 
Student council 0.09 0.28 0 1 4,589 
Yearbook 0.09 0.29 0 1 4,589 
Church group 1.08 1.23 0 3 6,223 

Antisocial behavior      
Fights 0.74 1.09 0 4 4,174 
Unruly behavior 0.67 0.88 0 3 6,192 
Destruction 0.22 0.54 0 3 6,187 

Moderators      
Economic resources 3.39 0.84 1 4 6,148 
Parental supervision 4.62 2.49 0 7 6,097 

Notes: The table shows the descriptive statistics of the outcome and moderator measures. The table 
reports the sample size, the average, the standard deviation, and the minimum and maximum values. 

Estimation strategy 

To assess the overall effect of youth gang exposure, I estimate a linear regression of the 

outcomes of interest on the gang classmate dummy. The regression is estimated according to 

the following equation:  

 

(5)		𝑌&] = 𝛼&] + 𝛽+Gang	Classmate& + 𝛽8Economic	Resources& + 𝛽=Parental	Supervision&
+ 𝛽BGender& + 𝜑& + 𝛾] + ε&] 

 

where 𝑌QR  is the outcome of interest of an individual i in a school j. Gang classmate is a dummy 

variable indicating whether the respondent is in a class with an Add Health respondent 
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identified as youth gang member according to the above-described procedure. The model 

controls for age and ethnicity (𝜑) and includes school fixed effects (𝛾). I include a dummy 

variable for youth from rural areas. Youth identified as gang members are excluded from the 

analysis (for the reasons explained in the main body of the chapter). The analysis is performed 

separately for the subsamples of schools with male and female gangs. Schools with both male 

and female gangs are not included in the analysis. Robust standard errors are clustered on 

schools. 

To test for the moderating effects of family economic resources, parental supervision 

and gender, I re-estimate the original regressions including interactions effects. The models are 

estimated according to the following equations: 

 

(6)		𝑌&] = 𝛼&] + 𝛽+Gang	Classmate& + 𝛽8Economic	Resources& + 𝛽=Parental	Supervsion&

+ 𝛽BGender& + 𝛽F𝐆𝐚𝐧𝐠	𝐂𝐥𝐚𝐬𝐬𝐦𝐚𝐭𝐞	 × 	𝐄𝐜𝐨𝐧𝐨𝐦𝐢𝐜	𝐑𝐞𝐬𝐨𝐮𝐫𝐜𝐞𝐬𝐢 + 𝜑& + 𝛾]

+ ε&] 

 

(7)		𝑌&] = 𝛼&] + 𝛽+Gang	Classmate& + 𝛽8Economic	Resources& + 𝛽=Parental	Supervsion&

+ 𝛽BGender& + 𝛽F𝐆𝐚𝐧𝐠	𝐂𝐥𝐚𝐬𝐬𝐦𝐚𝐭𝐞	 × 	𝐏𝐚𝐫𝐞𝐧𝐭𝐚𝐥	𝐒𝐮𝐩𝐞𝐫𝐯𝐬𝐢𝐨𝐧𝐢 + 𝜑& + 𝛾]

+ ε&] 

 

(8)		𝑌&] = 𝛼&] + 𝛽+Gang	Classmate& + 𝛽8Economic	Resources& + 𝛽=Parental	Supervsion&
+ 𝛽BGender& + 𝛽F𝐆𝐚𝐧𝐠	𝐂𝐥𝐚𝐬𝐬𝐦𝐚𝐭𝐞	 × 	𝐆𝐞𝐧𝐝𝐞𝐫𝐢 + 𝜑& + 𝛾] + ε&] 
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Table A3.9(a): Regression of pro and antisocial outcomes (United States—MALE gangs) 

 ANTISOCIAL 
outcome 

PROSOCIAL 
outcome 

Gang classmate 
0.02 0.07 

(0.06) (0.06) 

Economic resources 
-0.08*** 0.13*** 
(0.02) (0.02) 

Parental supervision 
-0.05*** -0.01 
(0.01) (0.01) 

Male 
0.372*** -0.35*** 
(0.04) (0.03) 

Constant 
1.29 -0.72 

(0.81) (0.81) 
R2 0.106 0.088 
N 3,167 3,483 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the indicated variables. Control variables and fixed effects are not reported. *** p<0.01, 
** p<0.05, * p<0.1. 

Table A3.9(b): Regression of pro and antisocial outcomes (United States—FEMALE gangs) 

 ANTISOCIAL 
outcome 

PROSOCIAL 
outcome 

Gang classmate 
0.26** -0.09 
(0.12) (0.11) 

Economic resources 
-0.05* 0.13*** 
(0.03) (0.03) 

Parental supervision 
-0.06*** 0.01 
(0.01) (0.01) 

Male 
0.35*** -0.37*** 
(0.04) (0.04) 

Constant 
1.05 -0.30 

(1.07) (1.07) 
R2 0.097 0.093 
N 2,107 2,310 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the indicated variables. Control variables and fixed effects are not reported. *** p<0.01, 
** p<0.05, * p<0.1. 
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Figure A3.6: Correlation between pro and antisocial outcomes: United States sample 
(N=4,148) 

 

Notes: The figure plots the correlation between the individual scores on the pro and antisociality indices. 
The gray line represents a linear regression that visualizes average tendency. 
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Figure A3.7: Correlation between pro and antisocial outcomes: United States sample—youth 
exposed to gang classmates (N=813) 

 

Notes: The figure plots the correlation between the individual scores on the pro and antisociality indices. 
The gray line represents a linear regression that visualizes average tendency.
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Table A3.10(a): Regression of antisocial outcomes (Unites States—MALE gangs: 
interactions) 

 ANTISOCIAL outcome 
 (1) (2) (3) 

Gang classmate 
0.07 -0.05 0.07 

(0.12) (0.11) (0.08) 

Economic resources 
-0.09*** -0.08*** -0.08*** 
(0.02) (0.02) (0.02) 

Parental supervision 
-0.05*** -0.05*** -0.05*** 
(0.01) (0.01) (0.01) 

Male 
0.37*** 0.37*** 0.39*** 
(0.04) (0.04) (0.04) 

Gang classmate # Economic resources 
-0.03   
(0.07)   

Gang classmate # Parental supervision 
 0.02  
 (0.02)  

Gang classmate # Male 
  -0.12 
  (0.11) 

Constant 
1.29 1.30 1.27 

(0.81) (0.81) (0.81) 
R2 0.106 0.106 0.106 
N 3,167 3,167 3,167 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the treatment variable interacted with the indicated moderators. Control variables and 
fixed effects are not reported. *** p<0.01, ** p<0.05, * p<0.1. 
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Table A3.10(b): Regression of prosocial outcomes (Unites States—MALE gangs: 
interactions) 

 PROSOCIAL outcome 
 (1) (2) (3) 

Gang classmate 
-0.08 0.09 0.12 
(0.11) (0.11) (0.08) 

Economic resources 
0.14*** 0.13*** 0.13*** 
(0.02) (0.02) (0.02) 

Parental supervision 
-0.01 -0.01 -0.01 
(0.01) (0.01) (0.01) 

Male 
-0.35*** -0.35*** -0.33*** 
(0.03) (0.03) (0.04) 

Gang classmate # Economic resources 
0.10   

(0.06)   

Gang classmate # Parental supervision 
 -0.005  
 (0.02)  

Gang classmate # Male 
  -0.11 
  (0.10) 

Constant 
-0.74 -0.73 -0.74 
(0.81) (0.81) (0.81) 

R2 0.088 0.088 0.088 
N 3,483 3,483 3,483 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the treatment variable interacted with the indicated moderators. Control variables and 
fixed effects are not reported. *** p<0.01, ** p<0.05, * p<0.1. 
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Table A3.10(c): Regression of antisocial outcomes (Unites States—FEMALE gangs: 
interactions) 

 ANTISOCIAL outcome 
 (1) (2) (3) 

Gang classmate 
0.39* 0.68*** 0.36** 
(0.22) (0.23) (0.15) 

Economic resources 
-0.06** -0.05* -0.05* 
(0.03) (0.03) (0.03) 

Parental supervision 
-0.06*** -0.06*** -0.06*** 
(0.01) (0.01) (0.01) 

Male 
0.35*** 0.35*** 0.36*** 
(0.04) (0.04) (0.04) 

Gang classmate # Economic resources 
-0.08   
(0.11)   

Gang classmate # Parental supervision 
 -0.08**  
 (0.04)  

Gang classmate # Male 
  -0.19 
  (0.19) 

Constant 
1.07 1.00 1.03 

(1.07) (1.07) (1.07) 
R2 0.097 0.099 0.097 
N 2,107 2,107 2,107 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the treatment variable interacted with the indicated moderators. Control variables and 
fixed effects are not reported. *** p<0.01, ** p<0.05, * p<0.1. 

 



 194 

Table A3.10(d): Regression of prosocial outcomes (Unites States—FEMALE gangs: 
interactions) 

 PROSOCIAL outcome 
 (1) (2) (3) 

Gang classmate 
-0.21 -0.10 -0.21 
(0.22) (0.23) (0.15) 

Economic resources 
0.14*** 0.13*** 0.13*** 
(0.03) (0.03) (0.03) 

Parental supervision 
0.01 0.01 0.01 

(0.01) (0.01) (0.01) 

Male 
-0.37*** -0.37*** -0.38*** 
(0.04) (0.04) (0.04) 

Gang classmate # Economic resources 
0.07   

(0.11)   

Gang classmate # Parental supervision 
 0.002  
 (0.04)  

Gang classmate # Male 
  0.23 
  (0.18) 

Constant 
-0.31 -0.30 -0.28 
(1.07) (1.07) (1.07) 

R2 0.093 0.093 0.094 
N 2,310 2,310 2,310 

Notes: The table reports point-estimates and robust standard errors of linear regressions of the outcomes 
of interest on the treatment variable interacted with the indicated moderators. Control variables and 
fixed effects are not reported. *** p<0.01, ** p<0.05, * p<0.1.
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Figure A3.8: Exposure to gang-affiliated classmate and social outcomes: Coefficient plot 
(United States sample—10–13 year-old youth) 

 

 
Notes: The figure plots regression coefficients (dots and squares) of the indicated variables and their 90 
/ 95 percent confidence intervals (thin and thick lines, respectively) from the linear regression of the 
indicated social outcomes. Black dots indicate regressions on subsample of schools with male gangs 
only. Gray squares indicate regressions on subsample of schools with female gangs only. Gang class 
refers to the dummy variable indicating whether a youth is in the school class with any youth who have 
been identified as members of youth gang according to the procedure explained in the SI. Resources 
refers to family economic resources captured by the four-category variable indicating the state of a 
house in which a youth lives (proxy for poverty). Supervised refers to the continuous index of parental 
supervision (constructed according to the procedure explained in the SI). Male refers to respondent’s 
gender. All coefficients are standardized. The control variables of age and ethnicity as well as school 
fixed effects are not reported. Robust standard errors are clustered on schools.  
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Figure A3.9: Exposure to gang-affiliated classmate and social outcomes: Interaction effect 
(United States sample—10 to 13 year-old youth) 

 
Notes: The figure plots marginal effect of the gang classmate dummy and its 95 percent 
confidence intervals from the linear regression of the indicated outcomes. The effect of gang 
classmate is broken by the gender of a respondent and the gender of youth gang members. 
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Figure A3.10: Perception of threat by gender and treatment conditions (Colombia) 

 
Notes: The figure plots proportion and 95 percent confidence intervals of the respondents who 
answered positively to: “Do you avoid passing through some areas in your village—for 
example, pathways, woods or vacants—due to fear of being attacked by someone?” by gender 
and gang exposure status.  
 

0
.2

.4
.6

.8

 Boys Girls  

No gangster classmate Gangster classmate



 198 



 199 

Conclusion 

“A few philosophers had already come forward with the notion that the greater the 

progress, the more crises, and that in the absence of crises one ought to produce them, 

because they activated, integrated, aroused the creative impulse, the lust for battle, and 

gave both spiritual and material energies direction. In a word, crises spurred societies 

to concerted action, and without them you had stagnation, decadence, and other 

symptoms of decay. These views were voiced by the school of “optessimists”, i.e. 

philosophers who derived optimism for the future from a pessimistic appraisal of the 

present.” 

Stanisław Lem, The Star Diaries, “The Twenty-First Voyage” 

 

“‘If I survive it’ll be without anyone’s help. I’ll be obligated only to myself.’ 

‘There’s something noble in that. […]’ 

‘Nothing noble at all. You and I are not only beyond good and evil, we’re also beyond 

anything human. After all that I’ve seen [in the Soviet forced-labor camps], I don’t want 

to be obligated to anyone—not even my own wife.’” 

Varlam Shalamov, Kolyma Tales, “Captain Tolley’s Love” 

 

In this dissertation, I have examined whether exposure to violence has consequences for 

prosocial behaviors. I addressed this question using quantitative data from three different 

countries—Kyrgyzstan, Colombia, and the United States. I also focused on exposure to three 

different types of violence—namely, gang violence, violence generated in the course of an 

ethnic riot, and wartime violence. The results of these analyses are presented in three stand-

alone chapters.  

In Chapter 1, I investigated interethnic cooperation after ethnic conflict in southern 

Kyrgyzstan. I studied the aftermath of the 2010 Osh riot, which saw Kyrgyz from outside the 

city kill over 400 Uzbeks. I implemented a pre-registered representative survey including 

incentivized measures of prosocial behavior. My causal identification strategy exploited 

variation in the distance between Uzbek neighborhoods and the barracks where armored 

military vehicles were stored. These vehicles—seized by the Kyrgyz attackers during the riot—

were instrumental in orchestrating the violence. The results demonstrate that residents of 

damaged neighborhoods show substantially lower levels of prosocial behavior. Importantly, 
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using a within-subjects design, I showed that the reduction is the same for prosocial behavior 

toward in and outgroup members. I discussed several potential mechanisms linking destruction 

to reduced prosociality, pointing to social disintegration as the most likely channel. This 

chapter is co-authored with Anselm Rink and Max Schaub. 

In Chapter 2, I investigated the effect of civil war on community cohesion in rural 

Colombia. I compared communities exposed to military conflict between symmetric and 

asymmetric competitors. While symmetric war is fought with relatively conventional means 

between clearly defined camps, in asymmetric war a weaker side adopts guerrilla tactics and 

the boundaries between camps become blurred. I compared community cohesion in settlements 

exposed to these two types of conflict using survey data from 224 Colombian villages. The 

results show that symmetric war increases community cohesion measured as participation in 

community organizations. By contrast, asymmetric war has a detrimental effect on trusting 

behaviors. These results are consistent with the conjecture that asymmetric war fuels 

denunciation-driven victimization of civilians, which creates unobservable community 

fractures that make individuals more prudent in relations with their neighbors.  

In Chapter 3, I analyzed the effect of gang exposure at school on youth’s social 

behaviors and attitudes. To identify the effect of gangs, I exploited variation in exposure to 

gang-affiliated classmates across schools in rural Colombia. I leveraged the fact that schools 

in rural Colombia are relatively unsegregated with respect to students’ socioeconomic 

backgrounds. Moreover, the distribution of youth gangs across these schools is plausibly 

orthogonal to the studied outcomes. The analysis of survey data from rural Colombia—

subsequently replicated on a nationally representative data from the United States—revealed 

gender differences in behavioral adjustments to gangs. I found that girls react to male gang 

classmates with intensified involvement in prosocial organizations. By contrast, boys adjust to 

male gangs by expressing more antisocial attitudes. These patterns are reversed in the case of 

exposure to female gang classmates. 

What do we learn about the behavioral legacies of violence from the present research? 

Does exposure to violence increase or decrease prosocial behaviors? The thesis does not 

provide an unambiguous answer to this question. The relationship between exposure to 

violence and prosociality is nuanced and depends on contextual factors. The relevant factors 

include how groups are defined during violent conflict and the way violence-related threats are 

perceived by different groups of people. A common message from all the three studies is that 

behavioral changes induced by violence seem to follow from strategic considerations.  
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 To illustrate, in Chapter 1, I provided evidence that individuals affected by ethnic riots 

in southern Kyrgyzstan withdrew from cooperative relations with their neighbors as a result of 

disappointment. The victims of the Osh riot were disappointed with their neighbors because 

the latter failed to protect them from the violence. As a result, the victims not only ceased to 

cooperate with the victimizers, but also interrupted cooperative relations with members of their 

own community. They judged support from coethnic neighbors as unreliable and thus became 

heavily reliant on support from their kin instead. 

In Chapter 2, in turn, I showed that community cooperation in the aftermath of armed 

conflict is conditional on the availability of information about neighbors’ trustworthiness 

during wartime. Residents of Colombian communities affected by war knew that during 

wartime some of their neighbors had collaborated with armed actors at the expense of other 

community members. If they were unable to determine who these collaborators were, they 

exhibited more prudence in cooperative relations with all neighbors in the postwar period. 

Specifically, they limited engagement in trust-based cooperation. 

Lastly, in Chapter 3, I showed that youth exposed to gang classmates choose between 

different reactions to gang threat based on cost–benefit calculations. Girls exposed to male 

gang classmates tend to insulate themselves from gang members through participation in 

prosocial organizations. However, girls’ reaction to gangs is different in the case of exposure 

to female gang classmates. In the latter case, girls seem to more likely to develop antisocial 

conduct, which allows them to befriend female gangsters and obtain their protection.  

 

* * * 
The thesis contributes to the literature in three ways. First, I provide theoretical explanations 

for some contradictory findings in the existing literature. Second, I provide systematic evidence 

regarding mechanisms hypothesized as links between exposure to violence and changes in 

prosocial behaviors. Third, I offer a methodological contribution, producing—to the best of my 

knowledge—the first study in the literature that combines representative survey data with 

incentivized measures of prosocial behavior. Let us discuss each contribution in turn.  

The first contribution of this thesis comes from the explanations of heterogeneous 

reactions to violence. To illustrate, in Chapter 2, I sought to reconcile some of the contradictory 

findings concerning the behavioral legacies of wartime violence. The literature has thus far 

produced evidence of both increased and decreased prosocial behaviors in the aftermath of 

armed conflict (compare, for example, Gilligan, Pasquale, and Samii 2014; Rohner, Thoenig, 

and Zilibotti 2013b; see also Barclay Child and Nikolova 2017). Trying to reconcile these 
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findings, I have shown that both reactions to conflict are possible under specific conditions, 

determined by the type of war. More generally, I have demonstrated the role of wartime 

information in shaping postwar patterns of prosociality. 

In Chapter 3, in turn, I tried to explain heterogeneous findings from the literature on 

behavioral responses to youth gang exposure (compare, for example, Tack and Small 2017; 

Harding 2010). My analysis showed that girls adjust to the presence of gang-affiliated 

classmates by increasing involvement in prosocial organizations. Boys, by contrast, adjust to 

gang exposure by adopting more antisocial attitudes. To explain these different responses, I 

have argued that pro and antisocial adjustments to predominantly male gangs are associated 

with the costs that tend to vary with gender. Specifically, for girls it may be cost–benefit 

efficient to seek protection from youth gangs by concentrating friendships and personal 

networks in the “safe haven” of youth prosocial organizations. For boys, by contrast, adopting 

gang norms and repertoires may offer the most cost–benefit efficient protection in face of gang 

threat. My results are largely consistent with these conjectures.  

The second contribution of this thesis comes from a systematic test of the mechanisms 

proposed as hypothetical links between exposure to violence and changes in prosocial 

behaviors. In Chapter 1, I tested these mechanisms following a pre-registered protocol. To my 

own surprise, the analysis ruled out several influential mechanisms which have been argued to 

link violence to prosocial behavior. In contrast to prior evidence, I did not find evidence that 

exposure to violence alters risk preferences (Voors et al. 2012; Callen et al. 2014), group 

identification patterns (Lupu and Peisakhin 2017; Horowitz 1985), expectations about future 

violence (Fearon 1998; Vélez et al. 2016), or economic interdependencies (Jha 2013; Rohner, 

Thoenig, and Zilibotti 2013a). Instead, my qualitative insights pointed to a new (and, at the 

same time, very old) mechanism—namely, social disintegration (Durkheim 2002; Merton 

1938). 

The third contribution of this thesis is methodological. There is an intrinsic tradeoff 

in the studies investigating social legacies of violence between collecting data from a random 

sample of the population and including incentivized measures of prosocial behavior (see Bauer 

et al. 2016, 252–3). Incentivized measures of prosocial behaviors are difficult to implement 

outside the laboratory.83 At the same time, it is difficult to organize a laboratory session with 

people randomly sampled from the population.84 As a result, combining random sampling with 

                                                
83 Incentivized measurement of prosociality usually requires a laboratory setting insofar as it uses 
interactive games that need to be thoroughly explained to subjects and supervised. 
84 For example, older people or household breadwinners may be less likely to come to laboratory 
sessions due to time or mobility constraints. 



 203 

incentivized outcome measurement is challenging. In Chapter 1, I overcame this tradeoff by 

implementing incentivized measures of prosocial behavior in a representative doorstep survey 

conducted in Osh. 

Why is it important? On the one hand, non-incentivized, self-reported measures of 

prosocial behavior tend to overestimate prosociality due to the non-negligible social 

desirability bias (discussed in detail below). On the other hand, the studies that use incentivized 

measures of prosociality typically rely on convenience sampling strategies (see Gilligan, 

Pasquale, and Samii 2014). This is problematic for the study of behavioral legacies of violence 

insofar as different groups of people may differently react to the experience of violence.85 

Moreover, they may be affected by different attrition rates.86 In sum, nonrandom sampling 

and/or self-reported measures of prosocial behavior are likely to favor the hypothesis of 

increased prosociality in the aftermath of violence.  

 

* * * 
The present thesis has certain limitations. The first is the fact that in two of three current 

research projects I was not able to collect my own (quantitative) data. I only collected the data 

for the project described in Chapter 1.87 In Chapters 2 and 3, instead, I relied on publicly 

available data. This has a number of disadvantages for my study. Most importantly, my 

outcome measurement is far from perfect. I relied on self-reported measures of prosocial 

behavior, which may be affected by social desirability bias. This bias is related to the fact that 

people may overstate their prosocial behaviors to present themselves in a more favorable light 

to survey enumerators.88 The opposite problem applies to the measurement of the treatment. 

Exposure to violence can be underreported in my data, given that people may be unwilling to 

share their traumatic experiences with survey enumerators (see Barclay Child and Nikolova 

2017).89  

                                                
85 For example, exposure to wartime violence may be particularly likely to increase cooperativeness 
among former combatants (see Blattman 2009). Combat experience is associated with acquisition of 
organizational skills that facilitate collective action (Jha and Wilkinson 2012). These skills, however, 
are not acquired if one experiences wartime violence as a civilian.  
86 Household heads and former combatants may be more likely to die or displace during conflict, making 
those who have survived particularly ‘selected’ on prosociality-related traits (see Gilligan, Pasquale, 
and Samii 2014).  
87 In the other two projects, however, I did collect qualitative data.  
88 Note that prosociality is widely appreciated among humans. As long as it costs respondents nothing 
to exaggerate their engagement in prosocial behaviors, some of them might be tempted to do so. 
89 For example, youth exposed to gang members at school may be afraid to admit the presence of 
gangsters in their classes (Chapter 3). Analogously, residents of rural Colombia may be afraid to report 
the presence of armed conflict in their villages (Chapter 2).  
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In principle, these measurement issues could have been solved had I been able to collect 

my own large-N data for all projects carried out for this dissertation. Unfortunately, this was 

not possible due to logistical constraints. Therefore, I tried to overcome the measurement issues 

by relying on multiple measures of exposure to violence and prosocial behaviors. I also probed 

potential misreporting on these variables using a variety of tests. For example, in Chapter 2, I 

probed the validity of my proxies for village-level exposure to war in Colombia by cross-

referencing available survey data with information from local news articles.  

The second limitation of the thesis is that I cannot prove the causality of some of my 

findings. I am relatively confident to make causal claims in Chapter 1, which exploits the 

natural experiment as a source of exogenous variation in exposure to violence. However, the 

remaining two chapters do not allow me to claim authoritatively that the observed relationship 

between exposure to violence and the studied outcomes is causal. I tried to exclude the 

spuriousness of these results through a variety of tests and implication analysis. However, it is 

still possible that I was not able to control for all confounders—some of which may not be 

observable or have not been measured in the available data. 

This limitation—to a certain extent—is inherent to the questions that I asked in this 

dissertation. In Chapter 2, for example, I compared prosociality across villages exposed to 

different types of civil war. As Blattman and Miguel (2010, 31) point out, “the type of civil 

conflict that occurs […] is endogenous to state repressive capacity, rebel organizational 

competence, underlying political grievances, and the likelihood of military success using that 

strategy relative to others.” Put differently, it seems unreasonable to expect that different types 

of civil conflict are distributed as-if randomly across the affected communities, and that their 

distribution is orthogonal to the underlying community characteristics. As a result, a quasi-

experimental design does not seem to be applicable to the question addressed in Chapter 2. At 

the same time, it does not make this question less interesting, nor less worth studying.  

To strengthen the current findings in future research, I plan to conduct a few extensions 

to the present analyses. Two ideas are worth mentioning here. The first idea concerns a more 

nuanced account of the effect of wartime denunciations on trust-based cooperation. In Chapter 

2, I demonstrated the reduction in trust-based cooperation in the communities whose residents 

secretly informed on their neighbors during wartime. I argued that the residents of these 

communities were less cooperative in the postwar period because they could not distinguish 

potentially untrustworthy (secret informers) from trustworthy (non-informers) neighbors. 

Would the spread of denunciations in a community have had the same effect on trust-based 

cooperation had the names of secret informers been revealed at the end of war? One may expect 
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that such ‘lustrated’ communities could have become even more cohesive. Specifically, their 

residents could have developed greater trust in neighbors who proved their trustworthiness 

during wartime by not participating in denunciations (despite remunerative opportunities to do 

so). I plan to explore this conjecture in future research on Poland. 

The second idea originating from the present thesis regards a future meta-analysis of 

the war and prosociality literature. In Chapter 2, I showed that community cohesion in the 

aftermath of war depends on the type of conflict exposure—with symmetric war generating 

greater cohesion, while asymmetric war undermining it. This finding has a number of testable 

implications. If it holds beyond rural Colombia, we should observe that the studies conducted 

in the communities exposed to asymmetric war tend to report the reduction in community 

cooperation in the aftermath of conflict. At the same time, we should also find that the studies 

conducted in the communities exposed to symmetric war tend to report a positive effect of 

conflict. I plan to test this idea by comparing results from the studies that focused on different 

types of war through a meta-analysis of the literature.
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