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Abstract

Beyond the direct destructive nature of war, conflict may also impact social pref-
erences, norms, and risk-taking behavior. This paper examines the enduring impact
of conflict on preferences and behavior by studying different versions of public goods
games conducted nearly two decades after the Rwandan genocide, leveraging varia-
tion in radio reception among villages in 1994, which determined exposure to hate-
propaganda messages inciting conflict. Results indicate that communities exposed
to greater violence exhibit increased cooperation, active punishment, and risk-taking.
Exploiting the heterogeneity in participants’ ages of conflict experience, enhanced co-
operation is entirely driven by those who were children during the genocide, while norm
enforcement through punishment and reward is more prominent among older individ-
uals. Risk-taking increases are observed across all age groups. The results allow for
a reassessment of previous research and highlight the psychological imprint of conflict

exposure in line with the literature on early childhood development.
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1 Introduction

Conflict leads to destruction of physical capital and infrastructure, and can lead to capital
and labor flight to safer havens (Collier, 1999; Galdo, 2013). It harms human capital de-
velopment (Chamarbagwala and Moran, 2011), and has disastrous consequences for health
(Akresh et al., 2012; Gates et al., 2012; Domingues and Barre, 2013). Yet beyond these
direct effects, conflict itself may have longer-lasting psychological impacts. Most obvious
are the negative effects that are associated with traumatic events (Bayer et al., 2007; Uwiz-
eye et al., 2021). At the same time, previous work has also pointed to positive impacts on
exposure to civil conflict and social cohesion. Conflict has been shown to increase political
engagement, enhance social preferences such as trust and altruism, as well as impact risk
preferences (Bellows and Miguel, 2009; Blattman, 2009; Voors et al., 2012; Gilligan et al.,
2014; Bauer et al., 2018).!

As Bauer et al. (2016) note in their review of the literature, it is difficult to disentangle
correlation from causation in studies involving conflict. Conflict, while often indiscriminate,
may not be completely exogenous to targeted communities and individuals. The nature
of conflict data often relies on self-reports of conflict experience, which raises concerns
about response bias (Bellows and Miguel, 2009). Furthermore, most previous literature
examines long-lasting conflicts, often more than a decade in length; the average conflict
length in the review of Bauer et al. (2016) is 13 years. When conflict is long-lasting,
the dynamic relationship between preferences and conflict becomes more intertwined. For
instance, in communities anticipating future conflict, public good provision (e.g., defense)
may become more beneficial. A positive correlation between public good provision and

conflict experience may emerge due to conflict expectations, rather than the experience

!Bellows and Miguel (2009) use self-reported conflict experience data to show that being exposed to the
Sierra Leone civil war leads to increased local collective action, while Blattman (2009) finds increases in
political participation among returning victims of abduction in Uganda. Voors et al. (2012) find evidence
that preferences were altered by exposure to civil conflict in Burundji, finding that individuals displayed more
altruism and engaged in more risk-seeking behavior. Gilligan et al. (2014) finds altruism, trust, and public
goods game giving, among citizens in areas of Nepal more affected by civil war. Bauer et al. (2018) find
that the experience of child soldiering in Uganda increases trustworthiness and community engagement.
While most papers have found positive effects and shifts towards risk-seeking behavior, opposite results
have also been found: e.g. Moya (2018) finds increases in risk-aversion among Colombians affected by
violence, Cassar et al. (2013) finds decreases in trust after conflict in Tajikistan, and Gangadharan et al.
(2022) finds increases in anti-social behavior among individuals exposed to violence during the Cambodian
genocide. Islam et al. (2023) find anti-social behavior increased among men exposed to violent conflict
during childhood in India, while they find increases in pro-social behavior among women.



itself.?

In this paper I study the long term impacts of conflict on preferences using one of the
most horrific events in recent history, the Rwandan genocide. Within the span of a few
months in 1994, an estimated 500,000 to 800,000 Rwandans were killed (Verwimp, 2006).
The causes of the genocide involved political, strategic, and historical factors.> Catalyzed
by the assassination of then Rwandan President Habyarimana on April 6 1994, hardline
Hutu groups began to carry out and call for the systematic annihilation of the minority
Tutsi ethnic group. The genocide was unspeakably rapid and horrific in the extent of the
killings, in which no human being, children included, was spared. In July of the same year,
the genocide was over.

A defining feature of the Rwandan genocide was the use of radio propaganda messages,
that were played on the radio and meant to scare and encourage the killing of Tutsis, as
well as moderate Hutu neighbors (Kellow and Steeves, 1998). Hearing the propaganda,
ordinary civilians participated in the killings, and estimates suggested that at least 10%
of perpetrators were incited by the radio (Yanagizawa-drott, 2014). It is precisely this
characteristic of the genocide that I leverage in this paper to provide a suitably exogenous
source of variation in conflict exposure.

Specifically, I leverage local geographical variation in radio reception in 1994 to identify
which villages were most likely to have been directly affected by the conflict, and investigate
the long term effects of conflict on social preferences, norm enforcement, and risk attitudes.
The primary outcomes I study relate to variations of public goods games which were
played across 147 villages in southwestern Rwanda in 2013, nearly two decades after the
genocide. The games involved the decisions of 1,764 individuals in Rwanda. They consisted

of two rounds: a baseline standard public goods game, followed by either the same baseline

2The nature of preferences (individual and social) and conflict evolving simultaneously over time, also
presents its own challenges. Conflict may influence preferences, which may later impact conflict. Beyond
this, long-lasting conflict can impact migration decisions within the conflict period through interacting
dynamics.

3The initiation of the genocide followed political strategizing and planning, which leveraged social divi-
sions between Tutsis and Hutus, which were elevated by Germany and later Belgium during colonial rule
(Straus, 2013).

4As noted, a difficulty in identifying the impact of conflict on preferences has related to selection and
omitted variable bias (Bauer et al., 2016). In comparison to civil conflicts examined in the related literature,
the Rwandan genocide could be regarded as an exemplary context in which violence exhibited a truly random
nature, due to the widespread indiscriminate killing (Straus, 2013). However, Straus (2013) also highlights
some regional variation in death rates and differences in the timing of violence onset, specifically noting
that violence emerged more quickly in regions with stronger support for the ruling party.



version or one of three modified versions which involved either punishment, reward, or
risk. I further supplement the game data with survey measures of general trust, perceived
community cooperation, and risk attitudes.

An important aspect of this study is the use of localized radio reception data, coded
into 200x200 meter grids. Exogenous variation in local topography resulted in some villages
being able to receive broadcasted propaganda messages, while others did not (Yanagizawa-
drott, 2014). Due to the short duration of the genocide, the exact age at which each
individual experienced the conflict can be accurately identified. Consequently, it is possible
to produce credible estimates of the conflict’s impact on preferences and determine how
effects vary based on age.

The first significant finding related to behavior in the public goods game indicates
that villages exposed to more violence-inciting radio messages during the genocide exhibit
heightened community cooperation, an increased propensity to punish others, and a greater
inclination towards risk-seeking behavior. Crucially, the ability to precisely identify the age
at which conflict was experienced allows for further decomposition of these results. This
age-specific analysis reveals some important behavioral differences between younger and
older individuals.

Specifically, I find that individuals who experienced the conflict during childhood —
those who were 14 years or younger in 1994, during formative developmental stages (Eccles,
1999) — are exclusively responsible for the observed heightened cooperation. Regarding the
heightened propensity to punish, the effect is predominantly driven by the older generation.
Additionally, although there was no overall effect for rewarding behavior, the heterogeneous
results by age suggest that the older generation exposed to conflict also engages in more
reward behavior. Together, the increased punishment and rewarding imply that higher
radio exposure during the 1994 Rwandan genocide, a proxy for violence, was tied to more
norm enforcement by older citizens. The effects on risk-preferences are equally present for
both age groups.

These findings suggest that a horrific and intensive conflict permanently altered the
preferences of individuals, with increases in pro-social cooperative behavior originating
solely from those who were children during the genocide. Omne preliminary question is
whether norm enforcement by older individuals, like punishment, induces younger individ-
uals to contribute more. Given the variation in age within participating villages, I show
that the increase in contributions of former youth is independent of the proportion of older

individuals. This implies the observed preference change in the younger cohort is likely



self-driven.

In addition to providing credible results on the persistent impacts of conflict through a
unique identification strategy, these results provide a new lens with which to view and eval-
uate the existing literature. Most notably, due to the difficulties of identifying exogenous
exposure to conflict, several authors had focused on younger sub-samples for whom they
argued that victimization was more likely to be random (Bellows and Miguel, 2009; Cassar
et al., 2013; Bauer et al., 2018). These authors found stronger effects for younger sub-
samples, which was then used to bolster the claim for the robustness of the result extended
to the full sample. Critically, the results of this paper suggest that these younger sub-
samples may in fact have been primarily responsible for the aggregate effects found, rather
than serving as a representative subgroup demonstrating the robustness of the findings.

Beyond this re-evaluation of one aspect of this literature, the results in this paper
generally bolster evidence from previous work. Increases in social cohesion as a result of
conflict experience were also documented by Gilligan et al. (2014), Voors et al. (2012),
Bauer et al. (2018), Bellows and Miguel (2009).> The positive relationship observed in this
paper of increases in risk-taking after conflict is consistent with results from Voors et al.
(2012) and Gangadharan et al. (2022).

Overall, the novel identification of the impact of violence using radio reception com-
bined with the rapid nature of the genocide contribute both to a reappraisal of the prior
literature as well as new insights about the impact of conflict on preferences and economic
behaviors. The results showcase the substantial impact of conflict on altering social and
risk preferences, even over the very long term. Strikingly, the results on increased pro-
social behaviors are driven by those who experienced the Rwandan genocide at a young
age, which helps to contextualize earlier results and is consistent with evidence that social

preferences are malleable during childhood (Cappelen et al., 2020).

®Social cohesion is measured in different ways. Gilligan et al. (2014) find increases in cooperation in a
public goods game, as well as increases in altruism, trust, voting, and community organization. Voors et al.
(2012) finds increases in altruism in a modified social value orientation experiment. Bauer et al. (2018) find
increases in trustworthiness and community engagement, while Bellows and Miguel (2009) finds positive
impacts on community and political participation. In their comprehensive review, Bauer et al. (2016) note
that the evidence suggests that “ people exposed to war violence go on to behave more cooperatively and
altruistically”.

6Also related is Callen et al. (2014), who find increases in risk tolerance among a conflict-affected
population primed to recall an event that caused fear or anxiety. On the other hand, Moya (2018) finds
the opposite relationship for participants suffering from severe anxiety disorders, but does not find that the
conflicted affected population is more risk-averse than a comparable non-affected population.



2 Data and Context

2.1 1994

As noted earlier, the genocide had complicated origins, intertwined with the politics and
history of Rwanda. The horrific and indiscriminate violence began on April 6 and within
approximately three months the violence was over (Bigabo and Jansen, 2020). The genocide
devastated all regions of Rwanda. Straus (2004) estimates that between 14 and 17% of the
active adult Hutu male population participated in the genocide, with the vast majority
being civilians. Yet, Straus (2004) also discusses a high degree of political elite planning in
key political assassinations and in fomenting violence against the Tutsis. To reconcile these
aspects, Straus (2004) examines the significant function of extremist propaganda and radio
incitement. Radio-Télévision Libre des Mille Collines (RTLM), a radio station controlled
by the Hutu political elite, began broadcasting in August 1993 and dominated the airwaves
during the genocide (Kellow and Steeves, 1998).

From its inception, RTLM was anti-Tutsi, but intensified its rhetoric once the genocide
commenced. Messages explicitly called for the extermination of Tutsis, fueling hatred and
fear by asserting that Tutsis were planning to attack and kill Hutus with Rwandan Patriotic
Front (RPF) assistance (Kellow and Steeves, 1998). The influence of RTLM in propagating
hate and violence led the International Criminal Tribunal for Rwanda (ICTR) to charge its
two founders with direct and public incitement to commit genocide in 2003. Quantitative
evidence of the effect of RTLM broadcasts on killings was shown by Yanagizawa-drott
(2014), who estimated that 51,000 additional perpetrators joined the violence as a result.”

As noted by Yanagizawa-drott (2014), radio broadcasts were the primary propaganda
instrument for Hutu extremists, as print media had limited reach in rural areas. Part of the
reason these messages were terrifyingly effective is that radios were widespread in Rwanda
at the time. Kellow and Steeves (1998) notes that the former President Habyarimana ran
campaigns to supply transistor radios to the population.

The ensuing violence had devastating consequences. Verpoorten (2012) estimates the
Tutsi death toll by comparing pre- and post-genocide populations. In Rusizi district, the
focus of the current study, the estimated Tutsi death toll reaches 69%, with approximately

"Yanagizawa-drott (2014) estimate this as 10% of the total perpetrators. The number may even be
higher, as based on the estimated number of perpetrators by Straus (2013), 51,000 corresponds to approx-
imately 25% of perpetrators.



20% of the district’s population believed to be Tutsi.® For the entire country, Verpoorten
(2012) approximates that 75.5% of all Tutsis perished during or shortly after the genocide.

2.2 2013

Nearly two decades after the genocide, Rwanda had recovered economically (Hodler, 2019),
and World Bank estimates showed positive GDP growth for every year post 1994. In the
current study, I use data collected in Rusizi district, an administrative region formed in
2006, found in the furthest southwestern part of Rwanda, see Figure 1. The region was
not directly militarily relevant, as the RPF led by Paul Kagame entered the country from
the northern border with Uganda, to take Kigali and the surrounding areas. However,
official ICTR documents confirm that RTLM broadcasts were played at roadblocks within
the region.”

As part of a broader program on health, 150 villages were randomly selected out of a
total of 598 villages in the district.'® In parallel with household surveys for that evaluation,
public goods experiments were conducted in 147 villages in the Rusizi district in Rwanda.

I For the purposes of this paper,

These experiments are also studied in Coutts (2022).
the evaluation of the community health programs is not relevant, as these programs were
implemented after the completion of all the public goods experiments.

The public goods games took place over a three-month period in 2013. Twelve indi-
viduals were chosen randomly from the household survey list and were given an invitation
ticket to participate in the games on the following workday. The randomness of the selection
process offered the added advantage of circumventing issues associated with endogenous se-

lection into participation.!? The game was explained by local survey staff in Kinyarwanda,

8As of 2006, Rwanda’s four provinces and Kigali City are divided into 30 districts, see
https://www.gov.rw/government/administrative-structure.

9These documents refer to the name of the previous administrative region, Cyangugu Prefecture. Rusizi
was an entry point for the French military operation which began on June 23, “Opération Turquoise”, at
which point, French troops controlled the zone. The RPF never entered the area which is now Rusizi,
although killings of Tutsis are alleged to have continued under France’s watch (Kuperman, 2004).

0This broader program was an impact evaluation of community health programs. The official project
name is: Impact Evaluation of Community-Based Health Programs in Rwanda (CBEHPP); ClinicalTri-
als.gov Identifier: NCTO01836731; PI: James Habyarimana, Georgetown University. See Sinharoy et al.
(2017, 2016).

1¥While the broader program involved 150 villages, in three of them it was not possible to find all selected
participants, leading to public goods games being conducted in 147 villages.

128maller group sizes, e.g. of n = 4 (Fehr and Géchter, 2000), were not viable as our objective was to
gather information for as many individuals as possible given logistical constraints which ruled out conducting
multiple sessions. Additionally, budget constraints ruled out larger group sizes. More information about



Figure 1: Rwanda Districts
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The districts of Rwanda. Rusizi district is highlighted in orange overlaid with broad white stripes and is
part of the Oest Province, distinguished by the presence of narrower white stripes.

the local language; the instructions are provided in Online Appendix A. Considerable time
was dedicated to explaining the game, including the tradeoffs between private and public
benefits. This was done through a demonstration and a full practice session. It was cru-
cial to ensure that individual decisions were entirely private and anonymous. Individual
contributions were never disclosed — a fact that was underscored to all participants.

After the instructions were given and any questions answered, individuals received an

endowment of 4 x 100 RWF coins.!> Real money ensured salient stakes and minimized

the invitation process can be found in Online Appendix A. Only 43 individuals, constituting 2%, did not
attend and were replaced according to a pre-specified waitlist.
13This value balanced project budget while ensuring ample participant compensation. At the time of the



confusion. One by one, participants were instructed to go to a private area where no-
one, including the survey staff, could see their decision. There, they decided how much
to contribute to the common fund by depositing this in a small change purse, henceforth
referred to as the contribution purse. Any remaining money was kept in their possession,
further emphasizing that the uncontributed money was theirs. Since all individuals carry
money with them, there was no concern about revealing their decision.

After deciding contributions, participants placed their contribution purses in a desig-
nated location. Once all 12 participants had made their decisions, the individual amounts
were recorded using ID numbers located inside the contribution purses, to prevent identi-
fication. Purses were then publicly emptied one-by-one, coins were counted, tripled, and
distributed equally to the group. Participants played two rounds of the public goods game
with real stakes, receiving their earnings immediately after each round. The second round
comprised one of four versions of the game: a repeat of the baseline game, a game with
the possibility of punishment, one with the potential for reward, and a game involving
risk in public goods investment. Although aware of a second round, participants were not
informed about the specific variation that would be used, ensuring that the first round was
comparable across villages. These different versions are explained in detail in Section 4.2.2.

In the baseline game individual payoffs v; were:

12
vi=400—cl-+g-zcjzzm()—icﬁi-zcj (1)
Jj=1 i
It’s important to note that, in the absence of social preferences, contributing ¢; = 0 is
the profit-maximizing strategy, given that the marginal per capita return (MPCR) to
cooperation is set at 0.25 < 1. Figure 2 illustrates the distribution of contributions in the
public goods games. Possible contribution levels varied from 0 to 400 RWF, increasing in
increments of 100 RWF. On average, participants contributed 255 RWF to the group fund.
This amount equates to about 64% of the socially optimal level of 400 RWF.
Finally, it is important to note that Coutts (2022) documented communication spillovers
in these experiments, whereby villages became more cooperative when neighboring villages

had previously participated in the same public goods games. This is not particularly

study 400 RWF was approximately 0.60 USD. Total earnings averaged over 1800 RWF, approximately 50%
higher than Rwanda’s average daily income in 2013, per World Bank data. From the Integrated Household
Living Conditions Survey 2010-2011, 1800 RWF was over 5.5 times the daily income for 45% of the district
population classified as poor or extreme poor.



Figure 2: Distribution of First Round Contributions (RWF)
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Contributions in the first round of the public goods experiments. Possible values ranged
from 0 to 400 RWF, in 100 RWF increments. Corresponding mean value is indicated by
the shaded vertical line. N = 1764.

concerning for the present paper since (1) order of visits in 2013 should be unrelated with
radio reception during the genocide, and (2) the analysis of Coutts (2022) suggested that
variation in order, conditional on observables, was likely random. Nonetheless, all the
results control for the indicator for spillovers used in Coutts (2022) as well as the order of

visit (Online Appendix B provides summary statistics).

3 Data

3.1 Sector Level: Death Toll

This section begins the analysis with a measure of the estimated death toll, calculated at
the sector level. Sectors are the largest administrative units beneath districts, and play a
central role in local governance (Chemouni, 2014). Estimates of the sector level death toll
come from Verpoorten (2012), which compares the number of genocide survivors with the

number of people who would have been expected to survive given the natural death rate.



Data on the number of genocide survivors comes from the official Gacaca court records.!

These courts have been utilized in prior research estimating the extent of violence
based on the number of recorded genocide suspects, however as Verpoorten (2012) and
Chakravarty (2015) note, there are reasons why the number of suspects reported in this
data may not be accurate. First, as Verpoorten (2012) highlights, there were instances
of intimidation and murder of potential witnesses, which may have prevented people from
coming forward. On the other hand, there is also evidence of over-reporting, as suspects
were incentivized to report others, in order to have their sentences reduced. Finally, both
Verpoorten (2012) and Chakravarty (2015) discuss political motivations behind the courts,
which may have contributed to over-reporting.

The key disadvantage of using this data is that it is not disaggregated enough. The
147 villages under study are located in 18 sectors; the total number of sectors in the Rusizi
district. Given that the public goods game data is available at the individual level, and
violence is likely to have exhibited considerable variation at the village level, I will present
only a brief analysis which uses the sector level death toll data. Given the limitations due
to aggregation, measurement error, and endogeneity of conflict, the main analysis of this
paper will focus on using radio reception of hate-propaganda messages from RTLM during
the genocide, drawing on the methodology employed by Yanagizawa-drott (2014). I turn

to this measure now.

3.2 Village Level: Radio Reception

For the radio reception data I use information on the location and strength of Radio
Télévision Libre des Mille Collines (RTLM) radio towers broadcasting before and during the
genocide. The radio stations were broadcasting propaganda calling for the extermination
of the Tutsi minority. As Yanagizawa-drott (2014) note, the main radio tower of 1000 watts
was located on Mount Muhe, while a further transmitter of 100 watts was located in Kigali.
Given the power, altitude, and closer distance of the Mount Muhe tower to Rusizi, it is most
relevant for reception. I use the same Longley-Rice algorithm to calculate radio reception
given the terrain.'®> While contribution data is at the individual level, since households

in a village are close together, I consider reception at this level. In particular I use 200

MGacaca courts were a system of community courts which attempted to bring justice as well as rec-
onciliation to the population after the devastation of the genocide (Gasanabo et al., 2020). These courts
published data on perpetrators found guilty, as well as the number of genocide survivors and suspects.

15T use the website www.cloudrf.com which implements this algorithm given radio tower specifications.

10



square-meter grids along with an indicator for whether each grid would have reception.
With such fine-grained data, the main measure of reception is whether the village is within

a 1 km radius of receiving reception from these radio towers.®

3.2.1 Identification Challenges

Before moving to the formal analysis in Section 4, it is important to make explicit two
key assumptions required when using radio reception as an exogenous indicator of violence
during the Rwandan genocide. First, there should not exist any third factor correlated
with both radio reception and the outcomes of social preferences, norm enforcement, and
risk attitudes. Second, changes in these outcomes should not be artifacts of selection effects
due to violence. Here I introduce three specific concerns, which illustrate possible failures
of these assumptions, postponing a more in-depth discussion until after the presentation
of the results.

The first concern is that if the same towers continued to broadcast messaging even after
the genocide, then behavior may have been altered by post-genocide messaging. While
both towers were destroyed immediately after the genocide, new tower reception could be
partially correlated with past reception. I address this fully in Section 4.4.1, noting that
post-genocide reception is universal for the sample. A second concern relates to selective
migration. While 96% of refugees were estimated to have returned by 2013, some concerns
could remain about selection into delayed return. These concerns are also addressed in
Section 4.4.2, with the aid of sub-sample analysis of the results. Finally, a third concern is
that behavior may have shifted directly due to the content of the radio broadcasts during
the genocide, rather than only shifting due to the violence that the broadcasts provoked.

I discuss this concern in Section 4.4.3.

16In any given village, radios are likely to have been positioned in areas with reception. As a result, an
alternative measure, such as the proportion of the village area encompassed by radio reception, would not
serve as a meaningful measure of whether the village was able to receive radio broadcasts. I also note that
the choice of 1 km is necessarily an ex-post choice. Given the size of villages (132 average households), too
small a radius will lead to false negatives. However, too large a radius will lead to false positives, given that
e.g. the average village has nearly 3 neighbors within 2 km. The patterns for the main results are similar
for additional distances between 500m and 1.5 km, which are presented in Online Appendix J.

11



4 Results

4.1 Sector Level: Death Toll

Before moving to the first analysis, I provide a brief overview of the data and recurring
independent variables. Women represent 74% of the participants, and hence are over-
represented.!” Average education is 4.5 years, and the average age in 2013 was 35. Further
variables include Community Cooperation Index and Community Effort Index, which were
responses to a survey question on the extent to which they agreed that community mem-
bers (i) cooperate with each other, and (ii) were willing to exert effort in the community,
respectively. These two variables could take three values, depending on whether partic-
ipants agree (1), neither agree nor disagree (0.5), or disagree (0). General Trust Index
is a binary survey response to whether they believe we can, in general, trust people or
not. The number of strong ties refers to how many (of the maximum 11) participants the
individual knew well, including knowing their full legal name. Summary statistics of all
relevant variables and controls used in the main specifications throughout the paper can
be found in Online Appendix B.

Table 1 presents a regular OLS regression of the death toll on contributions. Death
toll varies only at the sector level, and since there are 17 sectors with data available, these
estimations are underpowered. Statistical significance is calculated using the wild cluster
bootstrap procedure to account for this low number of clusters (Cameron et al., 2008).
Nonetheless the table does show a significant positive correlation between the death toll
during the genocide in 1994, and contributions in the public goods games in 2013.

Two concerns are present with this specification. First, endogeneity is a clear concern,
given that there may be sector-specific factors which contributed both to a larger death
toll in 1994, and are associated with more cooperative villages. One way to address this
is using an instrumental variable approach, however this is not feasible given the small
number of sectors.!® The second concern relates to aggregation issues. For example, the
specification could suffer from the ecological fallacy (Piantadosi et al., 1988), whereby the
aggregate relationship captured from the sector level death toll may not correspond to the

effect of exposure to violence which occurred at the village level.

17As noted in Coutts (2022), this arises due to the selection process for the broader community health
evaluation project, as well as the result of a skewed gender ratio in the country due to the genocide.

80nline Appendix C shows such a specification, using radio reception and a further instrument found in
the literature. The resulting coefficient estimate is positive and large, but far too noisy for any meaningful
interpretation.

12



Table 1: Effect of (Sector Level) Death Toll on Contributions

Dependent Variable: Contribution

Regressor (1)
Death Toll 47.727**
[0.0392]
Years of Education —0.070
[0.9576]
Female 1.315
[0.8464]
Age 6.088*
[0.0588]
Age? —0.061
[0.1108]
General Trust Index 6.503
[0.4872]
Community Cooperation Index 4.202
[0.5352]
Community Effort Index 5.178
[0.5576]
Number of Strong Ties —5.642**
[0.0252]
Village Control Vars v
R? 0.04
Observations 1637
Clusters 17

Analysis uses OLS regression. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. P-values are
shown in brackets, calculated using wild cluster bootstrap procedure; clustering is at the sector level, 5000
repetitions. Death toll varies at sector level. See Online Appendix B for definitions of all control variables.

13



4.2 Village Level: Radio Reception

As noted, the previous estimates suffer from small sample issues due to the aggregated
nature of the death toll data, and potential endogeneity problems. Rather than rely on
them, I now turn to the primary measure: village-level radio reception. This permits
having radio reception estimates for all 147 villages in the data. Radio reception is thus
used directly as a proxy for violence. The key independent variable is an indicator variable
for whether the village GPS location is within a 1 km radius of radio reception, referred
to as Village had Radio Reception. One-third of villages are recorded as having had radio
reception in 1994 (49 out of 147).

4.2.1 Baseline Public Goods Game

From Table 2 it is possible to see that there is a positive and statistically significant re-
lationship with radio reception of hate messages broadcast during the genocide in 1994
and with contributions in the public goods games in 2013. This relationship in column
(1) is statistically significant at the 5% level. Column (2) adds sector fixed effects, which
places some burden on the data, since these fixed effects absorb a significant portion of
the variation in radio reception. Nonetheless, radio reception continues to be similar in
magnitude, and is significant at the 10% level. Overall these results suggest a positive
association between past radio reception, proxying for violence during the genocide, and
contributions. The effect size is approximately a 12% increase in contributions. In addition
to radio reception, Table 2 demonstrates two other notable effects: age, which presents a
statistically significant inverted-U shaped relationship with a maximum effect on contribu-
tions at around age 50 (in 2013), and the number of strong ties, which exhibits a negative
coefficient and is significant at the 1% level.™

The concern that geographical variation in radio reception in 1994 could be potentially
correlated with village outcomes (other than through its direct effect on genocide violence)
is mitigated by the inclusion of sector fixed effects. Considering that these sectors represent
small geographic regions, as illustrated in Figure 3, the residual variation in radio recep-

tion can be attributed to within-sector topographical randomness. Consequently, these

9The inverted-U shaped relationship with age is statistically significant at the 5% level (p-value 0.0207)
using the test of Lind and Mehlum (2010). The negative relationship between the number of strong ties and
contributions is surprising. Because this variable required knowing the legal name of the other participants,
one conjecture is that it also includes unilateral links, which may not be social in nature, and could correlate
with other factors such as wealth (Cardenas, 2003).
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estimates provide evidence that past violence indeed reshaped the cooperative landscape

in these villages.

Figure 3: Rusizi District Sectors

The 18 political sectors of Rusizi district. The district is bordered by both DRC and Burundi. Nyamasheke
is the bordering district within Rwanda. Map is adapted from Fourth Population and Housing Census,
National Institute of Statistics of Rwanda.

The subsequent analysis aims to investigate the specific channels through which past
violence influenced contemporary cooperation. To explore this, different variations in the
public goods games played by some villages will be examined, particularly focusing on the

opportunities for participants to reward or punish fellow villagers.
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Table 2: Effect of Radio Reception on Contributions

Dependent Variable: Contribution

Regressor (1) (2)
Village had Radio Reception 26.072** 30.832*
(12.497) (17.516)
Years of Education —0.196 —0.305
(1.130) (1.149)
Female 1.272 —0.694
(8.144) (8.145)
Age 5.841%** 5.673***
(1.888) (1.889)
Age? —0.059*** —0.057**
(0.022) (0.022)
General Trust Index 2.012 0.259
(8.950) (8.824)
Community Cooperation Index 9.107 6.942
(10.257) (10.323)
Community Effort Index 3.417 1.410
(8.408) (8.206)
Number of Strong Ties —5.925"** —5.128***
(1.927) (1.924)
Village Control Vars v v
Sector Fixed Effects v
R? 0.04 0.07
Observations 1756 1756

Analysis uses OLS regression. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. Robust standard
errors clustered at village level. See Online Appendix B for definitions of all control variables.

4.2.2 Different Game Versions

After the first round was played, a second round of the public goods games was played that

involved either the same baseline version repeated, or one of three different versions. The
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choice of the version played was random, with the baseline game over-weighted. In total,
76 villages played the baseline version repeated, 25 villages played the penalty version, 22
villages played the reward version, and 24 villages played the risk version. Participants

were not informed in advance which version would be played.?"
Baseline:

The baseline version was identical to the first round. The twelve individuals privately
decided how much to contribute from 0 to 400 RWF to a group fund, and how much to
keep for themselves. Group contributions were then totaled, tripled, and divided equally

among all participants independent of their contribution.
Penalty:

The penalty version was identical to the baseline version, but with the addition that
participants would have the opportunity to punish other players. Each player was anony-
mously matched one to one with another. They were able to see the contribution of the
other player. They then decided whether or not to give the other player a penalty, at a
personal cost of 50 RWF. The player receiving the penalty had 100 RWF removed from
their earnings, i.e. a fine-to-fee ratio of 2.?! As with the baseline game, group contribu-
tions were totaled, tripled, and divided equally among all participants independent of their
contribution. Their final payoff was adjusted based on whether the player gave or received

a penalty.
Reward:

The reward version was similar to the penalty version, but with rewards instead of
penalties. After viewing the contribution of the anonymously matched player they decided
whether or not to give the other player a reward, at a personal cost of 50 RWF. The
matched player receiving the reward had 100 RWF added to their earnings, i.e. a reward-

208pecifically they were told that the activity would be played two times, that the second time may be
slightly different, and that it would be explained later. The reason that the baseline activity was played
more frequently was due to logistical constraints: the other three versions required additional explanation
and it would have imposed too large a burden to conduct them in 75% of all villages in the study.

2'This ratio falls in between the ranges studied by Carpenter (2007), who finds that the demand for
punishment is inelastic and not strongly impacted by its price. The reason for the binary punishment option
and for the fine-to-fee ratio of 2 was for simplicity of instructions and for even rounding of the money. As
noted in the instructions in Online Appendix A, participants were physically handed the contribution purse
of their anonymous partner, could see exactly how many coins were inside, and could punish by simply
dropping a ticket marked with an “X” inside their partner’s purse.

17



to-fee ratio of 2, fixed to be analogous to the penalty version noted above. Identical to
the baseline and penalty versions, group contributions were totaled, tripled, and divided
equally among all participants independent of their contribution. Their final payoff was

adjusted based on whether the player gave or received a reward.
Risk:

The risk version was similar to the baseline version, but had two group funds, each with
a different marginal per-capita return (MPCR). Specifically, participants were allowed to
divide their contributions between two group funds: A or B. Determined by a coin flip, one
of these funds would have its total amount stay the same (i.e. an MPCR of ). The other
fund would have its total amount multiplied by five (i.e. an MPCR of %) In this way, the
expected MPCR remained identical to the baseline version (of =), but with added risk. In
other words, the baseline public goods version second-order stochastically dominates the
risk version. Similar to the other versions, the contributions for each respective fund were
totaled, multiplied (if applicable), and divided equally among all participants, independent
of their contribution. For this version, only individuals who are risk-seeking would increase

their contributions in the face of risk.22

228ee Gangadharan and Nemes (2009) for a review of public goods games involving risk.
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Figure 4: Distribution of Second Round Contributions (RWF)
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Contributions in the second round of the public goods experiments, by version. Possible
values ranged from 0 to 400 RWF, in 100 RWF increments. Corresponding mean values
are indicated by the shaded vertical lines. N = 1764.

Figure 4 presents the distribution of contributions in the second round, for each of the
four versions. Because villages who participated in the baseline version effectively played a
repeated game for two rounds, this permits a brief analysis of the extent to which learning
impacted average behavior. In fact, contributions in round two are 10% lower (significant
at the 1% level) than in round one, indicating that on average, learning caused individuals
to decrease their contributions.

Turning to the comparison among the four versions in round two, the reward version
leads to the largest average contributions (15% more than baseline), followed by the penalty
version (11% more than baseline), while the risk version shows no perceptible difference

with baseline.?> The fact that the reward version is more successful is notable in light of the

ZThese findings are confirmed using an OLS regression with all controls including first round contribu-
tions: both the indicator variables for the reward and penalty versions are significantly different from zero

19



economics literature which typically establishes that punishment is more or equally effective
than reward (Lacomba and Lépez-Pérez, 2015), although an interdisciplinary meta-analysis
by Balliet et al. (2011) finds that both reward and punishment improve cooperation.

For each of the different versions outlined above, the subsequent analysis explores the
historical impact of violence on resulting cooperation. The primary objective is to examine
the degree to which conflict-induced behavioral changes manifest in these games, beyond
the impact on contributions identified in Table 2. As such, contributions and earnings in
round 1 are included as additional controls.

Table 3 presents these regressions for the four versions played in the second round. The
coefficient is only significant for the risk version (at the 5% level), and the coefficient is large
in magnitude. More specifically, having radio reception during the genocide is associated
with an increase in contributions of 47 RWF. Regarding the other versions, there is no
perceptible relationship, after controlling for initial contributions in the first round.?*

The observation that past conflict is significantly associated with increased contribu-
tions in the presence of a risky group fund multiplier suggests that individuals exposed
to conflict exhibit a higher propensity for risk-taking. This suggestion of malleable risk
preferences aligns with evidence across various contexts including macroeconomic shocks
(Malmendier and Nagel, 2011; Fisman et al., 2015), natural disasters (Cameron and Shah,
2015; Eckel et al., 2009; Hanaoka et al., 2018), political crises (Jakiela and Ozier, 2019), as
well as the literature on conflict discussed in the introduction.

Critically, the increase in risky behavior is found in the novel context of a public goods
game, showcasing how the dynamics of altered risk preferences can impact decision making
within a community. Beyond the implications for individual investment decisions, this
finding illustrates how individuals affected by violence may be more willing to contribute

towards riskier community projects.?®

at the 1% level.

2"Without controlling for first round contributions and earnings, the estimates for the baseline and penalty
versions are 39 and 37 RWF respectively, although not statistically significant.

25For example, a large literature in development economics focuses on technology adoption with many ap-
plications to agriculture, such as high-yielding seed varieties (Foster and Rosenzweig, 1995). As Jack (2013)
notes, farmer organizations can adopt new risky technologies, thus providing public goods for community
members. Willingness to contribute to riskier technologies could thus in some instances be beneficial and
even counteract common findings of low adoption (Suri, 2011).
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Table 3: Effect of Radio Reception on Second Round Contributions (Different Versions)

Baseline Penalty Reward Risk
Regressor (1) (2) (3) 4)
Village had Radio Reception 14.992 3.189 29.078 47.190**
(18.500) (29.862) (24.957) (19.024)
Years of Education —1.997 1.781 —2.743 —0.313
(1.327) (2.134) (1.956) (2.654)
Female —3.645 26.840* —2.743 19.532
(8.670) (14.769) (14.480) (15.164)
Age —0.504 0.219 —0.167 3.069
(1.739) (3.738) (4.214) (2.871)
Age? 0.011 0.015 —0.004 —0.023
(0.021) (0.045) (0.050) (0.032)
General Trust Index 5.896 17.319 —6.662 26.742
(8.093) (21.095) (12.451) (15.926)
Community Cooperation Index 4.694 —24.074 0.116 —5.053
(11.786) (21.276) (23.447) (16.172)
Community Effort Index 5.356 —27.314** 19.656 —19.454
(11.407)  (12.819) (19.296)  (21.299)
Number of Strong Ties 1.490 —6.350 1.045 0.812
(2.086) (5.077) (4.347) (3.617)
Contribution (First Round) 0.676** 0.396* 0.597** 0.378***
(0.029) (0.076) (0.101) (0.050)
Earnings (First Round) 0.073*** —0.056 0.022 —0.058"*
(0.024) (0.079) (0.061) (0.027)
Village Control Vars v v v v
Sector Fixed Effects v v v v
R? 0.47 0.35 0.52 0.30
Observations 909 297 263 287

Analysis uses OLS regression. Dependent variable is second round contribution. Difference significant from
zero at * 0.1; ** 0.05; *** 0.01. Robust standard errors clustered at village level. See Online Appendix B
for definitions of all control variables.
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4.2.3 Survey Measure of Risk Preferences

All individuals participating in the public goods games also took a short survey which
included demographics, attitudes, and risk-aversion questions. This allows for the oppor-
tunity to examine the association between prior exposure to conflict and risk preferences
in the full sample. These hypothetical risk questions presented a series of 8 binary lotter-
ies ranging from high to low risk, where the participants needed to select their preferred
option. The outcomes are coded from most risk-seeking (1) to most risk-averse (8).26

This individual risk task is closer to the format of incentivized tasks used by Voors
et al. (2012) and Gangadharan et al. (2022), who have documented positive associations
between conflict and risk preferences.?” Of note is that both measures of these authors
incorporated the potential for losses, implying that preferences related to loss aversion
might exert influence on the outcomes.

Table 4 examines the impact of conflict exposure on this measure of risk preferences. A
significant negative relationship exists between the historical conflict proxy and risk aver-
sion, further bolstering the result that exposure to conflict shifted preferences towards a
greater inclination for risk-seeking behavior.?® Taken together with the previous result on
increased contributions in the risk version of the public goods game, the results present
consistent evidence that exposure to conflict led to sustained increases in risk-seeking pref-
erences.

Lastly, it is important to highlight that, as demonstrated in Online Appendix D, conflict
exposure exhibits a positive association with a survey question on trust, while no significant
association is observed with a survey measure of perceived community cooperation. The
former result is consistent with some, but not all, previous literature on the effect of conflict

exposure on trust (Bauer et al., 2016).2°

26To ensure the lotteries were simple to understand, the probabilities were explained using a coin flip,
as all outcomes occurred with 50% chance. The lotteries ranged from the safest option with no risk (250
RWF independent of the coin flip result), to the riskiest option of a 50/50 chance of 0 RWF or 1000 RWF.

2"Though they are all individual risk tasks, there are important differences. Voors et al. (2012) present
six choices between a safe and risky option, using the switching point as an index of risk preferences.
Gangadharan et al. (2022) use the investment game of Gneezy and Potters (1997), using the amount
invested as a measure of risk preferences.

281t is worth noting that the inclusion of this non-incentivized risk question as a control in the regressions
in Table 3 does not alter the results. Hence, the impact of conflict on contributions does not appear to be
related to its impact on risk.

PIndependent of violence, there is no significant correlation between contributions in the public goods
game and the survey question about perceived community cooperation, which is measured by agreement
with a statement of whether people in the community generally cooperate. Hence they appear to measure
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Table 4: Effect of Radio Reception on Risk Aversion

Dependent Variable: Risk Aversion Index (Survey)

Regressor (1) (2)
Village had Radio Reception —0.340** —0.368"**
(0.146) (0.140)
Years of Education 0.146*** 0.146***
(0.018) (0.018)
Female 0.097 0.112
(0.128) (0.129)
Age 0.003 —0.002
(0.030) (0.030)
Age? —0.000 0.000
(0.000) (0.000)
General Trust Index 0.206 0.184
(0.156) (0.161)
Community Cooperation Index —0.986"** —1.010***
(0.182) (0.184)
Community Effort Index 0.576*** 0.563***
(0.167) (0.167)
Number of Strong Ties 0.006 0.005
(0.026) (0.026)
Village Control Vars v v
Sector Fixed Effects v
R? 0.06 0.07
Observations 1755 1755

Analysis uses OLS regression. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. Robust standard
errors clustered at village level. Dependent variable is from a survey question asking participants to select
one of 8 binary lotteries, with the most risky lottery indicated by 1 and the least risky lottery by 8. See
Online Appendix B for definitions of all control variables.

different constructs.
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4.2.4 Norm Enforcement: Reward and Punishment

While the earlier analysis focused primarily on contribution decisions in the public goods
games, here I study explicit decisions of norm enforcement, manifested by whether indi-
viduals decide to punish or reward others. Here, it is critical to establish whether or not
cooperative behavior is the norm in the communities under study. The variable Commu-
nity Cooperation Index contains information that 78% of individuals agree that people in
their community generally cooperate with each-other, and for 145 out of 147 villages the
majority of respondents agree. Hence, it appears that cooperative behavior is the norm in
this sample.

To study cooperative norm enforcement, I focus on second round contributions in the
penalty (conducted with 300 participants in 25 villages) or reward versions (conducted
with 264 participants in 22 villages). While earlier results suggested no difference in the
amount contributed in these versions due to exposure to conflict, penalty or reward behavior
itself might have been affected. The first two columns of Table 5 present the results for
the penalty version, examining the relationship between radio reception and penalizing
one’s partner. Despite the smaller sample size, there is a positive relationship between
having radio reception and punishment, significant at the 5% level. As this is the linear
probability model, the estimate in Column 2 suggests that punishment was approximately
18 percentage points greater in villages predicted to have higher exposure to genocide
violence. As only 23% of individuals punish, this is a substantial increase in the likelihood
of punishment.

Regarding rewarding behavior, columns 3 and 4 of Table 5 shows that although positive,
there is no significant increase in rewards given. Of note is that reward behavior was
substantially more common than punishment as 81% of individuals sent a reward. Given
this high prevalence of reward behavior, it is possible that ceiling effects might influence
the capacity for producing precise estimates.

As a final point, it is also the case that the contribution of one’s partner is negative
and significant regarding punishment, and positive and significant regarding reward. This
indicates that punishment was more likely for those matched with partners who contributed
less, while rewards were more likely for those matched with partners who contributed more,

which further bolsters the claim that contributing is the norm in this context.
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Table 5: Effect of Radio Reception on Norm Enforcement

Gave Penalty Gave Reward
Regressor (1) (2) (3) (4)
Village had Radio Reception 0.147** 0.179** 0.048 0.036
(0.059) (0.072) (0.080) (0.075)
Years of Education —0.030***  —0.026™*  0.006 0.003
(0.006) (0.007) (0.007) (0.007)
Female 0.004 0.003 —0.034 —0.036
(0.055) (0.057) (0.047) (0.049)
Age —0.013 —0.015 0.015 0.016
(0.015) (0.016) (0.014) (0.015)
Age? 0.000 0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
General Trust Index 0.040 0.032 —0.027 —0.052
(0.048) (0.049) (0.060) (0.060)
Community Cooperation Index  0.086 0.097 —0.023 0.008
(0.059) (0.065) (0.100) (0.102)
Community Effort Index —0.041 —0.025 —0.051 —0.020
(0.051) (0.053) (0.063) (0.068)
Number of Strong Ties 0.028* 0.023 —0.004 0.001
(0.014) (0.019) (0.014) (0.013)
Earnings (First Round) —0.000 0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Own Contribution 0.001** 0.001*** —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Partner Contribution —0.001***  —0.001** 0.002***  0.002***
(0.000) (0.000) (0.000) (0.000)
Village Control Vars v v v v
Sector Fixed Effects v v
R? 0.17 0.20 0.30 0.34
Observations 297 297 263 263

Analysis uses OLS regression. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. Robust standard
errors clustered at village level. See Online Appendix B for definitions of all control variables.
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4.3 Age and conflict

Given the historical nature of the conflict and the broad selection process of households
for the purpose of the public goods games, there is substantial variation in participants’
ages during the 1994 genocide. Figure 5 shows the full distribution of participants’ ages
during this period. The range varies from those who were not born yet, to those who were
already in their fifties and beyond. The median age was 14, which splits the sample into
those who were children and infants, and those who were older teenagers and adults.? For

brevity in the analysis, I refer to these groups as young and old.

Figure 5: Age at the time of the genocide
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Distribution of participants’ age in 1994, the year of the Genocide. Median age (14)
indicated by shaded line. Two outliers with age > 60 are dropped for clarity. N = 1757.

A priori, the manner in which the effects of conflict vary based on participants’ ages

during exposure remains uncertain. As noted by Voors et al. (2012), economists often

308pecifically, 51% of the sample was aged 14 or less in 1994. Though not planned, the resulting median
age is quite fortunate as psychologists have classified child development as being particularly critical until
the age of 14 (Eccles, 1999). Five observations out of 1764 are missing values for age.
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assume individuals have fixed preferences. Yet, preferences are thought to develop in early
childhood (Fehr et al., 2008). Consistent with this, evidence suggests that preferences can
be altered by the early childhood environment (Cappelen et al., 2020; Falk and Kosse,
2018). On the one hand, this line of reasoning would suggest that one should expect
stronger effects from the younger cohort. However, some of the previous evidence on the
effects of conflict and preferences has found significant shifts even among populations which
include individuals who experienced conflict as adults (Voors et al., 2012). Together, this
suggests that one could expect both younger and older cohorts to show impacts.

To study this question, I present heterogeneous effects for the main outcomes shown
to have been impacted by conflict exposure: contributions, norm enforcement, and risk-
seeking preferences (as measured by contributions in the risk version of the public goods
game). For completeness, results for heterogeneous effects on contributions in the other
three versions are presented in Online Appendix E, though no notable patterns arise.

Table 6 presents the analysis for heterogeneous effects for these main outcomes. From
the table, one can see that the entire effect of increased contributions due to the conflict
seems to be driven by the younger cohort, those aged 14 or under during the genocide. The
coefficient on the proxy for violence is 54 RWF, which is a 21% increase over the average
contribution size. The older cohort does not show any impact from conflict exposure, and
a Chow test confirms that the two coefficients in columns (1) and (2) are significantly
different at the 5% level (p = 0.0179).

Interestingly, the patterns are different when examining giving penalties or rewards in
the alternate versions played in the second round. For this type of norm enforcement,
the effects of conflict exposure are now significant for both penalty and reward, but only
for the older cohort. Regarding rewards, the difference between young and old cohorts
is significant at the 1% level (Chow test p = 0.0000). For penalties, the older cohort is
twice as likely to punish in response to conflict exposure, although the difference is not
significant (Chow test p = 0.2510). Taken together these patterns suggest that conflict
altered cooperative preferences for younger cohorts, but instead shifted norm enforcement

of older cohorts.3!

310ne contributing factor might be if some of these patterns reflect more general heterogeneity by age in
contribution or norms. Online Appendix F examines this, considering only villages with no radio reception,
finding there are no significant differences across cohorts. Online Appendix E.2 examines whether the
observed preference shifts in survey-reported risk aversion, cooperation, and trust are stronger for younger
or older cohorts, finding that there are no significant interactions, with the exception of trust which is
significant for the younger cohort only.
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Turning to risk preferences, as measured by contributions in the risk version, although
the coefficient is only significant for the old cohort (at the 5% level), it is larger in magnitude
for the young cohort; subsequently there is no significant difference between the effect of
conflict on risk behaviors for young and old cohorts (Chow test p = 0.7846). Hence, the

observed increases in risk-taking behaviors appear to be unrelated to the age of conflict

exposure.
Table 6: Effect of Radio Reception by Age
Dependent Variable: Contribution Gave Penalty Gave Reward Risk (Contribution)
Young Old Young Old Young Old Young Old
Regressor (1) () 3) (4) (5) (6) (7) (8)
Village had Radio Reception 53.602** 1.844 0.122 0.253** —0.173 0.319*** 42.440 33.031**
(19.389) (20.611)  (0.092) (0.106) (0.122)  (0.053) (33.214) (12.990)
Years of Education —1.765 0.241 —0.018 —0.032%* 0.002 0.004 —4.283 —0.239
(1.621) (1.745) (0.012) (0.010) (0.013)  (0.009) (4.799) (3.557)
Female —15.444 5.222 —0.015 —0.006 0.032 —0.094 —36.160 39.551**
(11.507) (11.013) (0.073) (0.064) (0.107) (0.063) (28.206) (16.166)
Age 26.086* 0.720 —0.240"** —0.063 0.172 —0.024 —57.986* 3.460
(15.579) (3.708) (0.084) (0.044) (0.234) (0.036) (30.415) (5.337)
Age? —0.436 —0.009 0.005*** 0.001 —0.003 0.000 1.135* —0.028
(0.287) (0.036) (0.001) (0.000) (0.004)  (0.000) (0.568) (0.050)
General Trust Index 11.182 —11.889 0.063 —-0.029 —0.026 0.006 31.255 31.904
(12.709) (11.260)  (0.091) (0.076) (0.079)  (0.105) (19.654) (24.694)
Community Cooperation Index 8.250 4.514 0.071 0.086 0.051 —0.048 —7.975 —7.057
(14.639) (13.702)  (0.124) (0.091) (0.164)  (0.139) (27.247) (18.682)
Community Effort Index —5.938 6.695 —0.108 0.036 0.067 —0.165 —T78.734*** 27.945
(11.954) (12.612)  (0.116) (0.114) (0.116)  (0.102) (26.057) (36.434)
Number of Strong Ties —6.062** —4.720* —0.018 0.055%* 0.035 —0.012 8.563 —2.154
(2.611) (2.740) (0.037) (0.021) (0.027)  (0.014) (7.764) (4.066)
Village Control Vars v v v v v v v v
Sector Fixed Effects v v v v v v v v
R? 0.10 0.08 0.35 0.27 0.49 0.38 0.32 0.44
Observations 894 862 134 163 125 138 133 154

Analysis uses OLS regression. Young refers to those aged 14 or less in 1994, while old refers to those aged
15 or more in 1994. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. Robust standard errors
clustered at village level. Contribution refers to contribution in public goods game in round 1 and ranges
from 0 to 400. Gave Penalty and Gave Reward are indicator variables for whether the individual gave
a penalty or reward in the respective version. Risk (Contribution) is the contribution in round 2 for the
risk version of the public goods game. Gave Penalty and Reward specifications include controls for own
and partner contributions as well as first round earnings, while Contribution (Risk) controls for round 1
contributions and first round earnings, as in previous specifications. See Online Appendix B for definitions
of all control variables.

Coming back to the main result on (first round) contributions, these results suggest
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that the shift in contributions is entirely driven by those who were younger (children and
infants) during the genocide. Those who were older (teenagers and adults) during the
genocide are instead more likely to punish and more likely to reward. Both groups show
similar increases in risk-taking behaviors.

An important question is whether the younger cohorts’ behavioral change is a reac-
tion to the propensity of the older cohort to enforce cooperative norms by sanctioning or
rewarding behavior differently — rather than a change in the younger cohorts’ inherent co-
operative preferences. While it is difficult to perfectly disentangle these mechanisms, one
can examine behavior of younger cohorts conditional on a high versus low presence of older
cohort individuals in the game.

Table 7 examines this, splitting the sample first by age (young and old) and next
restricting to only individuals of a given age which participated in the games in a village
where the majority of participants was young (odd columns) or old (even columns).??
Column 3 shows that young individuals who played with a majority of young participants
are still more likely to cooperate 41 RWF in response to conflict exposure, significant at
the 10% level. Column 4 shows a lower coefficient (12 RWF') when these young individuals
play with a majority of older participants. Thus there appears to be no evidence suggesting
that young individuals are simply reacting to the heightened norm enforcement of older
individuals, noting that the difference between Columns 3 and 4 is not significant (Chow
test p-value: 0.3036).33

Taken together, the patterns presented indicate that increasing contributions among
the younger cohort reflect altered preferences due to experiencing conflict at a young age,
while those who experienced conflict at an older age have a greater propensity to punish
and reward others. Both cohorts appear to have become more risk-seeking in their behavior

due to exposure to conflict.

32Majority is defined in the weak sense, which includes 50%. In 18% of villages there were equal numbers
of old and young participants. Excluding these villages does not alter the conclusions.

33No analysis is done for alternate public goods game versions, where the sample is too small to make
any inferences.

29



Table 7: Effect of Radio Reception on Contributions by Age and Cohort Impact

All Ages Young (Y) 0Old (0)
Maj. Y Maj. O Maj. Y Maj. O Maj. Y Maj. O
Regressor (1) (2) (3) (4) (5) (6)
Village had Radio Reception 25.915 —7.932 41.313* 11.912 3.317 —24.966
(21.514) (16.317) (21.875) (24.991) (25.791) (20.834)
Years of Education —1.072  0.216 —2.701 —-1.199 —-0.878 1.424
(1.254)  (1.829) (1.917) (3.037)  (1.826)  (2.499)
Female 1.808 —15.772 —7.679 —34.087* 7.998 —9.281
(10.054) (11.203) (13.223) (19.158) (15.559) (13.358)
Age 5.530**  4.789*  25.256  17.692 —6.569  2.590
(2.408)  (2.545) (16.915) (30.665) (4.611)  (4.545)
Age? —0.054* —0.050* —0.430 -—0.271  0.061 —0.026
(0.029)  (0.030) (0.312) (0.558)  (0.045)  (0.044)
General Trust Index —5.628 —3.137 2.804 1.816 —17.494 0.118
(11.272) (11.942) (14.684) (22.599) (15.637) (12.021)
Community Cooperation Index 12.960 1.891 8.169 16.499 22.884 —7.140
(13.177)  (12.388) (17.617) (22.758) (19.914) (14.737)
Community Effort Index 0.193 13.869  3.290 —6.501  —7.986  20.560
(10.553) (10.669) (12.891) (20.406) (18.148) (15.004)
Number of Strong Ties —4.959** —4.241 —-3.886 —7.782** —6.882"* —3.640
(2.181)  (2.785) (3.343) (3.774)  (3.197)  (3.666)
Village Control Vars v v v v v v
Sector Fixed Effects v v v v v v
R? 0.10 0.13 0.15 0.17 0.10 0.16
Observations 1149 943 692 370 457 573

Analysis uses OLS regression. Young refers to those aged 14 or less in 1994, while old refers to those aged
15 or more in 1994. Maj. Y means the majority of participants were young, which includes only villages
where more than 50% of participants were aged 14 or less in 1994. Analogously, Maj. O includes only
villages where more than 50% of participants were aged 15 or more in 1994. Difference significant from zero
at * 0.1; ** 0.05; *** 0.01. Robust standard errors clustered at village level. See Online Appendix B for

definitions of all control variables.
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4.4 Robustness

The previous results have demonstrated an association between radio reception and changes
in pro-social behavior, norm enforcement, and risk preferences. These effects have been
interpreted as resulting from increased violence in villages that received hate messages
via radio in 1994. However, Section 3.2.1 presented three concerns that could violate
this interpretation. These three concerns: (1) post-genocide radio reception, (2) selective

migration, and (3) direct impact of hate messaging, are discussed below.

4.4.1 Post-Genocide Radio Reception

The first concern relates to the auto-regressive nature of radio reception. For example, an
issue for identification would arise if the same radio towers continued to broadcast post-
genocide programming which may have impacted the pro-social behavior under study, for
example as studied by Blouin and Mukand (2019). However, in the case of the RTLM
towers, these were destroyed with the end of the genocide (Rogall and Yanagizawa-Drott,
2013). While new radio towers were constructed after the genocide, beyond being in
different locations, analysis of reception data finds universal coverage for all villages in the
study as of 2005 — though likely earlier. As a result, any post-genocide messaging would
reach all villages, independent of reception in 1994. Online Appendix G provides more
detail.

4.4.2 Selective Migration

The second concern involves the potential for the results to be influenced by migration
patterns stemming from the genocide. If migration is effectively random, this could intro-
duce noise that could bias the estimated coefficients towards zero. On the other hand, if
migration is non-random, this could introduce selection that biases interpretation of the es-
timates. For example, if the genocide prompted less pro-social individuals to permanently
leave violence affected villages, this would bias estimated coefficients upwards, confounding
the paper’s interpretation. Understanding the extent of this concern requires a careful look
at the Rwandan context during and after the genocide.

Understandably, the genocide immediately led to an exodus of displaced peoples. How-
ever, UNHCR estimates suggested that 87% of these refugees returned home within three
years (UNHCR, 1997), and by 2013, the time of this study, 96% had returned home (UN-
HCR, 2023). This suggests it would be unlikely, though not impossible, that selection in
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the small number who never returned could impact the results. A related new concern
arises however, due to the fact that a minority of individuals delayed their return. Specifi-
cally, if prolonged experience of being a refugee itself altered pro-social behavior, this would
present a confound to the interpretation of the results.

To address both concerns, my approach involves removing from the analysis the in-
dividuals who were most likely to delay their return (or not return at all), and studying
whether the effects persist. In the context of the genocide, it is documented that perpetra-
tors were more likely to fear consequences of returning home.?* Perpetrators were almost
exclusively older men. Specifically, in a sample of perpetrators, Straus (2004) notes that
97% were men, and 100% were aged 15 or older at the time of the genocide.

Since the key results already presented separate assessments of children and adults, part
of this robustness analysis has already been completed. As the main result on increased
cooperation was found to be driven by those who were children during the genocide, it fol-
lows that selection bias due to migration was highly unlikely to be the driver for this result.
A similar conclusion can be drawn for risk aversion, since the estimated coefficients were
similar for younger and older samples, both according to behavioral and survey measures.

However, the results on norm enforcement were found to be driven by the older cohort,
raising the potential concern that these results could be subject to selection bias. To
account for the potential role of selection, Online Appendix H presents the results on norm
enforcement for women only. The estimates are similar in magnitude and significance,
suggesting that selection from migration was not a driving factor of the impacts of increased
norm enforcement.

Overall, the fact that the paper’s main results continue to be present, or stronger, for the
younger cohort and for women, suggests that selection bias due to migration, which would
be substantially more likely to affect older men, is not responsible for these key results.
Independently, an exploratory analysis of the main results by gender, Online Appendix
I, reveals intriguing differences — impacts on cooperation and norm enforcement appear
larger for women, while impacts on risk aversion seem greater for men. However, these
gender differences are generally not statistically significant, and the smaller sample sizes

preclude drawing reliable inferences.?®

34While the Rwandan government emphasized a reconciliatory approach to justice, and the UNHCR
decided it was safe for the majority of returnees, the UNHCR was also cognizant that some of the refugees
under their protection were in fact perpetrators of genocide, and evidently these individuals may have
feared returning to Rwanda (Whitaker, 2002).

35 Although there appears to be limited evidence on gender differences in response to conflict, Islam et al.
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4.4.3 Direct Impact of Hate Messages

A third concern is that the observed impacts may be driven solely by the hate messages
themselves, rather than the violence they helped incite. The empirical setting does not
allow one to unambiguously disentangle the impact of the message from the impact of
violence. However, several points suggest the violence itself likely played a predominant
role. First, exposure to violence was likely greater than exposure to radio, especially
for young children unable to comprehend the messages. Second, it can be argued that
the first-hand experience of violence would have been more psychologically salient and
traumatic than exposure to the more impersonal hate messages broadcast over radio. If
this is the case, it follows that violence would be expected to prompt larger behavioral
shifts than messaging alone. While previous research supports the notion that conflict
may permanently shift preferences and behavior (Bauer et al., 2016), the impacts of hate
messaging are less studied. However, there is evidence that the immediate impact of
hateful messages is to reduce prosocial behavior (Weber et al., 2020) — the opposite of
this paper’s findings. Taken together, personal exposure to violence appears more likely
to shift behavior and preferences than exposure to hate messaging alone, with the caveat

that there is substantially less research on the latter topic.

5 Conclusion

Recent work in political science and economics has documented the potentially surprising
finding that past exposure to violent conflict can nevertheless have positive effects on social
preferences, and additionally that conflict can alter risk preferences. I investigate the nature
of the impact of conflict on preferences in the context of 147 villages in Rwanda, conducting
an analysis of public goods games held nearly two decades following the genocide. To
overcome difficulties with identification of the impact of conflict on preferences, I exploit
the inherent randomness in the ability of different villages to receive radio messages which
incited violence during the 1994 Rwandan genocide (Yanagizawa-drott, 2014).

I find a significant positive association between cooperation in public goods games and
exposure to violence during the genocide, as proxied by whether villages were exposed to

hateful radio messages during the genocide. By examining behavior in different versions of

(2023) study individuals in India who were affected by conflict when they were children. They find that
women become more pro-social, in line with the evidence of this paper, but they do not find statistically
significant gender differences in impacts on risk preferences.
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the public goods games, and for different age groups, I am able to say more about which
preferences changed and for whom. The increase in pro-social cooperation is entirely driven
by individuals who were children during the genocide, consistent with evidence suggesting
the malleability of preferences during childhood (Cappelen et al., 2020). However, regarding
norm enforcement, it is older individuals who exhibit heightened propensities to both
penalize and reward behavior in public goods games. Critically, the changes to cooperative
behavior among those who were young is not simply a response to increased enforcement by
the older individuals. Regarding risk-preferences, I find that individuals of all age groups
increase their risk-seeking behavior, both according to behavioral and survey measures.

Given the unique identification of exposure to violence through radio reception, and
of the precise age of exposure given the brief duration of the genocide, these results help
shed new light on existing literature. First, it seems that the broad patterns of increased
pro-social behavior found in the literature (Bauer et al., 2016) are substantiated. While
previous work had often focused on younger sub-samples because their exposure to violence
may have been more exogenous (Bellows and Miguel, 2009; Cassar et al., 2013; Bauer et al.,
2018), the results in this paper suggest that younger individuals may in fact have been those
who were most impacted.

To the best of my knowledge, the impact of conflict exposure on norm enforcement has
not been studied directly in the context of public goods games before. However, Gneezy and
Fessler (2012) find that using a sample of senior citizens during the 2006 Israel-Hezbollah
war, pro-social punishment and reward increased in ultimatum and trust games, while
pro-social giving behavior in these games was unchanged. Their finding aligns precisely
with this paper’s results: the older cohort shows increased norm enforcement without
becoming more cooperative. While Gneezy and Fessler (2012) hypothesize that the lack of
pro-social changes is due to strategic nature of the games they employ, the results in this
paper suggest that it is possible that conflict impacts norm enforcement without altering
pro-social behaviors in other domains.

The finding that older individuals exposed to conflict are more likely to penalize and
reward, but no more likely to cooperate in the first place could appear to contradict an
interpretation of norm enforcement as reflecting deeper pro-social motivations. However,
it is conceivable that norm enforcement and pro-social behaviors could operate as distinct
constructs (Leibbrandt and Lépez-Pérez, 2012).36

36Hoeft and Mill (2017) provides evidence in a public goods game that individuals assigned the power to
punish are significantly less likely to contribute to the public good.
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Taken together, this series of findings offers a compelling framework for interpreting
and integrating prior research, underscoring the crucial role of the exact age at which
individuals experience conflict when examining the impact of such conflict on the formation
of preferences. The observation that changes in pro-social cooperation are entirely driven
by those who were in their early childhood during the genocide aligns with established
evidence regarding the psychological development of children under the age of 14 (Eccles,
1999), as well as research related to the formation of preferences during early childhood
(Fehr et al., 2008, 2013; Falk and Kosse, 2018; Cappelen et al., 2020).

It is particularly noteworthy that the findings suggest substantial effects have persisted
nearly two decades post-genocide. This aligns with the findings of both Gangadharan et al.
(2022) and Islam et al. (2023), as well as the extensive review by Bauer et al. (2016), which
concluded that the impact of war endures over the long term. Conflict can fundamen-
tally reshape preferences, and the current findings contribute to our understanding of its
multifaceted influences. They also underscore the necessity for accounting for the age of
conflict exposure and of distinguishing between pro-social behaviors and norm enforcement

in order to deepen our understanding of these critical dynamics.
Declaration of Generative AI and Al-assisted technologies in the writing pro-
cess

During the preparation of this work the author used OpenAl’s ChatGPT service to proofread
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Online Appendix for:
The Age of Consequences: Unraveling Conflict’s Impact on
Social Preferences, Norm Enforcement, and Risk-Taking

Alexander Coutts*

November 2023

A Experiment Instructions

Disclosure: I did not have the exact, original instructions used in the field, but have
recreated them to the best of my ability here.!

Rusizi Evaluation of Community Hygiene Clubs
Participant Script
Voluntary Contribution Exercises

[These instructions should be read out to the participants before commencing of the
activity. Each group will only complete one of the four possible versions of Round 2/

Enumerator instructions: Ensure that the area is clear of spectators, and that each
participant has been given the correctly numbered green purse.

Activity Description

Thank you for agreeing to participate in this activity. In this activity, you will be making
decisions that can earn you money. The money you earn depends on your choices, as well
as the choices of others. We will play the activity two times. Now we will explain the
rules for the first time. The second time may be slightly different, and it will be explained
when we get there.

Don’t worry, we will answer any questions and conduct a practice before we begin.

As you can see, there are twelve of you in this room, and each of you has been given a
green coin purse. Everyone will equally be given four 100 RWF coins (a total of 400
RWEF).

The objective of the activity is for you to use the money provided in one of two ways.
One option is to contribute some, or all of it, towards a group fund, by putting it in the
green coin purse. The other option is to keep some, or all of it, for yourself. Regardless of
what you do, this decision is private, and no-one will know what decision you choose.

*Schulich School of Business, York University, 4700 Keele Street, Toronto, Ontario, Canada M3J 1P3,
and NOVAFRICA; acoutts@schulich.yorku.ca

nstructions were delivered in Kinyarwanda. Note that this is the same experiment studied in Coutts
(2022).
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All money contributed to the group fund will be added together, tripled, and then evenly
split amongst all 12 participants, independent of their contribution.

Any money that you keep for yourself is directly yours to keep. Regardless of how much
money you decide to keep for yourself, you will still share equally in the group fund.

Here is how you will make your choice of how much money (of the 400 RWF) to
contribute to the group fund or keep for yourself. One by one, you will be asked to come
to a private area, where no one can see your decisions. In this area you will allocate the
money as you like. The money you choose to contribute to the group fund, you will place
in the green coin purse. The money you will keep your yourself, you will keep on your
person.

After making your allocation, you will bring your green coin purse to the “banker”. After
all 12 of you have dropped off your green purses, the banker will count all of the coins in
all of the green purses, multiple them by three, and put an equal number of coins in every
coin purse, and we will return them to you.

Before we start we will show an example.

Enumerator instructions: Go through the three examples with four mock participants.
Example 1: Everyone contributes 0 to group, and everyone receives 400. Example 2:
Everyone contributes 400 to group, and everyone receives 1200. Example 3: Three
participants contribute 400, one contributes 0. The first three participants receive 900,
the fourth receives 1300.

Are there any questions?

Now we will perform one practice round. Instead of 4 coins, now you will receive 4
tickets. Remember this is just for practice and not for money. Remember to respect the
privacy of everyone and ensure there is no talking during the decisions.

Conduct full practice round.

Are there any questions? Remember to respect the privacy of everyone and ensure there
is no talking during the decisions.

ROUND 1: BASELINE:

Enumerator instructions: One by one ask the participants to go to the private area to
make their decisions. Participants will drop off green coin purses with the banker.

After all purses have been dropped off, the banker will count all the coins in front of all
participants. Then the banker will triple (adding two coins for every one) the amount
and return an equal amount back to every coin purse. Next each participant will receive
their coin purse back and can put their earned money aside.

Note: Only one of the following four versions will be played:



ROUND 2: BASELINE (AGAIN):

Now we will play the second and final round of the activity. The second round is identical
to the previous one. So we will now proceed.

Enumerator instructions: One by one ask the participants to go to the private area to
make their decisions. Participants will drop off green coin purses with the banker.

After all purses have been dropped off, the banker will count all the coins in front of all
participants. Then the banker will triple (adding two coins for every one) the amount
and return an equal amount back to every coin purse. Next each participant will receive
their coin purse back and can put their earned money aside.

ROUND 2: PENALTY:

Now we will play the second and final round of the activity. The second round is similar
to the previous one. The only difference is that now, after everyone has made their

contribution decisions, you will receive the green coin purse of another randomly chosen
person in this room. This also means that someone else will have your green coin purse.

Without knowing who this person is, you will be able to see how many coins they
contributed to the group fund. If you want, you will have the option to give this person a
penalty. If you give them a penalty, the banker will remove 100 RWF from their earnings.
But, giving a penalty will also cost you 50 RWF, which the banker will take from your
earnings.

Remember, that someone will also see how much you contributed, and can choose to give
you a penalty.

Before we begin, each of you will be given a ticket marked with an ‘X’. To give a penalty
to the person whose purse you hold, all you have to do is put this ticket inside the purse.
If you do not want to give a penalty, keep the ticket, and do nothing.

Are there any questions?

Enumerator instructions: One by one ask the participants to go to the private area to
make their decisions. Participants will drop off green coin purses with the banker.

After all purses have been dropped off, the banker will distribute these coin purses
according to a pre-randomized order. Each participant will examine how many coins are
inside the purse, and decide whether or not to give a penalty, by placing the ticket inside.

Next the coin purses are returned to the banker who will count the coins in front of all
participants. Then the banker will triple (adding two coins for every one) the amount
and return an equal amount back to every coin purse. The banker will remove 50 RWF
for those who gave a penalty, and 100 RWF for those who received a penalty. Next each
participant will receive their coin purse back and can put their earned money aside.

ROUND 2: REWARD:



Now we will play the second and final round of the activity. The second round is similar
to the previous one. The only difference is that now, after everyone has made their

contribution decisions, you will receive the green coin purse of another randomly chosen
person in this room. This also means that someone else will have your green coin purse.

Without knowing who this person is, you will be able to see how many coins they
contributed to the group fund. If you want, you will have the option to give this person a
reward. If you give them a reward, the banker will add 100 RWF from their earnings.
But, giving a reward will cost you 50 RWF, which the banker will take from your
earnings.

Remember, that someone will also see how much you contributed, and can choose to give
you a reward.

Before we begin, each of you will be given a ticket marked with an ‘X’. To give a reward
to the person whose purse you hold, all you have to do is put this ticket inside the purse.
If you do not want to give a reward, keep the ticket, and do nothing.

Are there any questions?

Enumerator instructions: One by one ask the participants to go to the private area to
make their decisions. Participants will drop off green coin purses with the banker.

After all purses have been dropped off, the banker will distribute these coin purses
according to a pre-randomized order. Each participant will examine how many coins are
inside the purse, and decide whether or not to give a reward, by placing the ticket inside.

Next the coin purses are returned to the banker who will count the coins in front of all
participants. Then the banker will triple (adding two coins for every one) the amount
and return an equal amount back to every coin purse. The banker will remove 50 RWF
for those who gave a reward, and add 100 RWF for those who received a reward. Next
each participant will receive their coin purse back and can put their earned money aside.

ROUND 2: RISK

Now we will play the second and final round of the activity. The second round is similar
to the previous one. The only difference is that now, each of you will be given an
additional blue coin purse. You will make your contributions as before, but this time
there are two group funds, the green purse fund and the blue purse fund.

You can decide to contribute however you like — but money in one of these funds will be
multiplied by 5. In the other fund the money will not change at all. Importantly, which
fund is multiplied by 5 will be determined at random, by a coin toss, independent of your
decisions. Therefore, you will not know in advance which fund is multiplied by 5, and
which fund will stay the same.

The rest of the activity will be similar. After making all of your decisions in private, the
banker will flip a coin to determine which fund is multiplied by 5. After this, the banker



will count all of the coins in the green and blue purses, separately. Then, the selected
funds coins will be multiplied by 5. The banker will add all the coins together, and divide
them equally among all participants, exactly as before.

Are there any questions?

Enumerator instructions: One by one ask the participants to go to the private area to
make their decisions. Participants will drop off green and blue coin purses with the
banker.

After all purses have been dropped off, the banker will flip a coin in front of everyone.
The outcome of the flip will determine which fund is multiplied by 5.

Next the banker will count the coins for each fund in front of all participants. Then the
banker will multiply by 5 (adding four coins for every one) for the fund that was selected
by the coin toss. The other fund will remain with the same number of coins. Next the
banker will total all of the coins and return an equal amount back to every coin purse.
Next each participant will receive their coin purse back and can put their earned money
aside.

B Summary Statistics

Table B1 presents summary statistics of the main dependent variables, the main
independent variables which were collected through a survey prior to participation in the
games, as well as the village-level control variables used. As a reminder, the different
numbers of observations for round 2 contributions and norm enforcement (giving
penalties or rewards) are due to the fact that each village only participated in one of the
four versions, as detailed in Section 4.2.2 in the main paper.

As noted, one-third of villages had radio reception in 1994. Regarding village control
variables, these are identical to those found in Coutts (2022).2 On average, villages are
4.7 km from the nearest paved road. Distance to base refers to the distance from the
regional capital where the study’s base location was situated. The average village size is
132 households, and the average village has nearly 2 other villages located within a 1.75
km radius. Visit order is the order of visit in the study, while Spillovers Indicator is an
indicator for whether the village was susceptible to communication spillovers, defined by
Coutts (2022) as whether there was a neighboring village within 1.75 km that previously
participated in the public goods games.?

Finally, given the paper’s investigation of different game versions, and sub-samples by
age cohort, it is important to demonstrate that there is variation in the key independent
variable (village had radio reception) across these categories. Table B2 shows this below.

2No data is collected on ethnicity in accordance with Rwandan law.
3In short, the distance of 1.75 km was selected to best capture spillovers, but further details about this
selection and its robustness can be found in Coutts (2022).



Table B1: Summary Statistics Variables

Mean Std. Dev. Min. Max. N
Main Dependent Variables
Contribution 255.50 133.45 0 400 1764
Contribution Round 2 (Baseline Version) 238.82 142.53 0 400 912
Contribution Round 2 (Penalty Version) 264.67 127.30 0 400 300
Contribution Round 2 (Reward Version) 275.76 124.63 0 400 264
Contribution Round 2 (Risk Version) 234.38 125.07 0 400 288
Gave Penalty (Penalty Version) 0.23 0.42 0 1 300
Gave Reward (Reward Version) 0.81 0.40 0 1 264
Main Independent Variables
Village had Radio Reception 0.33 0.47 0 1 1764
Years of Education 4.48 3.22 0 18 1764
Female 0.74 0.44 0 1 1762
Age 35.38 10.07 18 90 1759
General Trust Index 0.73 0.44 0 1 1764
Community Cooperation Index 0.82 0.36 0 1 1764
Community Effort Index 0.79 0.38 0 1 1763
Number of Strong Ties 2.57 2.02 0 11 1763
Earnings (First Round) 911.00 174.78 375 1500 1764
Village Control Variables
Distance to paved road 4.73 3.80 0 14 1764
Distance to base 13.14 7.96 1 39 1764
Village Size (# HHs) 131.64 42.56 43 345 1764
# Villages < 1.75 km 1.86 1.33 0 5 1764
Visit order 26.47 15.39 1 53 1764
Spillovers Indicator 0.50 0.50 0 1 1764

Contribution: Contribution in round 1 of the public goods game. Contribution Round 2: Contribution in
round 2 of the public goods game for the specified version. Gave Penalty/Reward: An indicator variable
for whether the participant gave a penalty or reward in round 2 of public goods game, conditional on the
respective version being played. Village had Radio Reception: Indicator variable for whether the village had
radio reception during the genocide in 1994. Years of Education: Years of education. Female: Indicator if
respondent identified as female. Age: Age in years. General Trust Index: Derives from whether participants
agree we can generally trust people. Community Cooperation Inder: Derives from whether participants
agree (1), neither agree nor disagree (0.5), or disagree (0) that people in the community generally cooperate.
Community Effort Index: Derives from whether participants agree (1), neither agree nor disagree (0.5), or
disagree (0) that people in the community are willing to exert effort towards improving community. Number
of Strong Ties: How many others (of 11) know well, and know full legal name. Distance to paved road:
Distance from village to nearest paved road in kilometers. FEarnings (First Round): Earnings in round 1
of the public goods game. Distance to base: Distance from village to study base location in kilometers.
# Villages < 1.75 km: Number of other villages within 1.75 km in study (density). Visit order: The
order in which a village was visited, noting that multiple villages were visited per day. Spillovers Indicator:
Indicator variable for whether the village is identified by Coutts (2022) as susceptible to communication
spillovers.
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Table B2: Mean Value of Radio Reception Across Subgroups and Game Versions

Young Old All
Round 1 0.31 0.36 0.33
Round 2 Baseline 0.27 0.29 0.28
Round 2 Penalty 0.39 0.41 0.40
Round 2 Reward 0.36 0.37 0.36
Round 2 Risk 0.36 0.47 0.42

Mean values are shown for the variable Village had Radio Reception, by game version (contributions in
round 1, as well as contributions for the four versions in round 2), and by age cohort during the genocide.
Young refers to those who were 14 years old or less in 1994, while old refers to those who were 15 years old
or older in 1994.

C Instrumental Variables for Sector level approach

Table C1 presents an instrumental variables regression, analogous to Table 1 in the main
paper. The first column instruments death toll using sector average radio reception. The
second column includes a further instrument, used in Serneels and Verpoorten (2015), the
distance from the village to Nyanza, the historical capital of the Tutsi monarchy.
However, these regressions are severely underpowered, as again, the number of
observations is 17. As such, while the coefficient is large and positive, it is not
statistically significant. While the death toll and radio reception are correlated, p = 0.13,
the F-statistic in the first stage is low, 2.53, for column (1). Thus these results are too
noisy to interpret cleanly.



Table C1: IV: Effect of (Sector Level) Death Toll on Contributions

Dependent Variable: Contribution

Regressor (1) (2)
Death Toll 741.069 269.022
(2227.312) (347.460)
Years of Education —0.504 —0.159
(2.845) (1.371)
Female 1.150 1.471
(9.537) (6.456)
Age 6.839 6.291**
(4.114) (2.629)
Age? —0.073 —0.065*
(0.055) (0.032)
General Trust Index 8.058 6.095
(16.642) (8.655)
Community Cooperation Index —12.246 —2.553
(49.450) (11.511)
Community Effort Index 11.784 6.874
(20.081) (9.589)
Number of Strong Ties —4.237 —5.362**
(5.607) (2.265)
Village Control Vars v v
First Stage F': 2.53 11.56
Observations 1637 1637
Clusters 17 17

Analysis uses IV regression. Radio reception is used as instrument for death toll in Column (1). Radio
reception and distance to Nyanza are used as instruments in Column (2). Difference significant from zero
at * 0.1; ** 0.05; *** 0.01. Robust standard errors clustered at sector level. Death toll varies at sector
level. See Section B for definitions of all control variables.

D Conflict Exposure and Survey Reported Preferences

This section studies the impact of exposure to conflict from the genocide on survey
measures of preferences. Table 4 in the main paper showed the relationship between
conflict exposure and risk aversion. Table D1 shows the analogous specification for the
relationship between conflict exposure and the survey measure of trust. Here there is a
positive relationship between trust and conflict exposure, significant at the 1% level. This
result fits into a literature which has shown mixed results specifically on the effect of
conflict exposure on trust (Bauer et al., 2016).

Finally, Table D2 shows that there is no significant relationship between exposure to
conflict and the survey measure of community cooperation. This is in contrast to the
significant relationship between conflict exposure and contributions in the public goods



game, however in principle they measure different quantities. Of note is that there is
nearly no correlation between public goods contributions and the survey measure of
community cooperation (p = 0.007).

Table D1: Effect of Radio Reception on Trust

Dependent Variable: Trust (Survey)

Regressor (1) (2)
Village had Radio Reception 0.063*** 0.094***
(0.021) (0.026)
Years of Education 0.004 0.005
(0.003) (0.003)
Female —0.093*** —0.095***
(0.019) (0.019)
Age 0.011** 0.010*
(0.005) (0.005)
Age? —0.000** —0.000**
(0.000) (0.000)
Community Cooperation Index 0.498*** 0.498***
(0.028) (0.028)
Community Effort Index 0.188*** 0.188***
(0.027) (0.028)
Number of Strong Ties —0.008* —0.005
(0.005) (0.005)
Distance to road 0.003 0.006
(0.004) (0.006)
Village Control Vars v v
Sector Fixed Effects v
R? 0.26 0.27
Observations 1756 1756

Analysis uses OLS regression. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. Robust standard
errors clustered at village level. Dependent variable is a measure of agreement that we can, in general, trust
others, see Section B for further details and for definitions of all control variables.



Table D2: Effect of Radio Reception on Cooperation

Dependent Variable: Community Cooperates (Survey)

Regressor (1) (2)
Village had Radio Reception —0.034 —0.026
(0.023) (0.029)
Years of Education 0.003 0.004
(0.003) (0.003)
Female 0.015 0.020
(0.018) (0.018)
Age —0.006 —0.006
(0.005) (0.005)
Age? 0.000 0.000
(0.000) (0.000)
General Trust Index 0.344*** 0.342***
(0.024) (0.023)
Community Effort Index 0.122*** 0.123***
(0.022) (0.022)
Number of Strong Ties 0.005 0.003
(0.004) (0.004)
Village Control Vars v v
Sector Fixed Effects v
R? 0.24 0.25
Observations 1756 1756

Analysis uses OLS regression. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. Robust standard
errors clustered at village level. Dependent variable is a measure of agreement that people in the community
cooperate, see Section B for further details and for definitions of all control variables.

E Heterogeneous effects by age
E.1 Behavioral Measures

Table E1 presents heterogeneous effects on contributions in the three versions played in
round 2 (excluding the risk version which was presented in Section 4.3 in the main
paper): baseline, penalty, and reward. The only pattern of note is that the young cohort
contributes more in the second round (of the baseline game), even after controlling for
first round contributions, significant at the 10% level. This result may suggest that the
increases in cooperation among those who were exposed to conflict at a young age also
appear to impact the ability to sustain cooperation over time; note that overall
contributions are lower in round 2 than round 1 (see Table B1).
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Table E1: Effect of Radio Reception by Age on Contributions in Round 2

Dependent Variable: Baseline Contribution Penalty Contribution Reward Contribution
Young Old Young Old Young Old
Regressor (1) (2) 3) (4) (5) (6)
Village had Radio Reception 30.186* —0.668 —39.766 4.316 57.339 1.902
(16.757) (23.618) (34.875) (45.066) (35.388) (14.138)
Years of Education —1.531 —2.650 0.309 3.481 —7.824** 0.220
(2.028) (2.061) (3.656) (3.206) (2.459) (3.093)
Female 6.300 —14.229 —9.607 47.980** —9.126 2.657
(13.108)  (11.822) (11.826)  (22.110) (24.543) (14.641)
Age —20.578 —1.021 9.861 —17.926 8.132 —18.201*
(19.774) (5.215) (35.021) (12.970) (47.337) (9.592)
Age? 0.389 0.014 —0.152 0.103 —0.160 0.180*
(0.361) (0.052) (0.663) (0.135) (0.864) (0.098)
General Trust Index 11.507 —0.475 8.878 22.426 —13.228 8.553
(11.278) (12.339) (39.088) (20.039) (20.857) (26.181)
Community Cooperation Index —17.135 31.917** 10.593 —50.764 23.292 —12.302
(15.254) (15.024) (28.023) (36.205) (23.907) (34.632)
Community Effort Index 4.955 1.971 —42.609 —6.433 3.730 23.874
(11.649)  (18.721) (25.981)  (21.196) (23.215) (34.545)
Number of Strong Ties 0.537 2.260 0.113 —12.103* 2.212 0.098
(2.451) (3.003) (6.576) (6.534) (8.338) (3.949)
Contribution (First Round) 0.709*** 0.639*** 0.483*** 0.424*** 0.613*** 0.630"**
(0.034) (0.045) (0.140) (0.090) (0.151) (0.085)
Village Control Vars v v v v v v
Sector Fixed Effects v v v v v v
R? 0.51 0.46 0.39 0.41 0.58 0.55
Observations 502 407 134 163 125 138

Analysis uses OLS regression. Young refers to those aged 14 or less in 1994, while old refers to those aged
15 or more in 1994. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. Robust standard errors
clustered at village level. See Section B for definitions of all control variables.

E.2 Survey Measures

Table E2 presents survey reported variables for the young and old cohorts separately.
Only trust shows a significant coefficient (for the young cohort), though none of the
coefficients are significant when comparing young versus old cohorts (in Chow tests).*
Overall the patterns don’t show universal evidence of norm change, noting, however, that
patterns are stronger for the younger cohort. The effects on risk aversion are very similar
between young and old cohorts, indicating these effects do not differ by age.’

*The respective p-values for columns (1) and (2) are 0.8493, for (3) and (4) are 0.2962, and for (5) and
(6) are 0.3821.

5 Additionally, the fact that they are of similar magnitude to the overall effects shown in Table D1, but
not statistically significant, suggests that these analyses are underpowered to detect the effects of interest.
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Table E2: Effect of Radio Reception by Age on Survey Measures

Dependent Variable: Risk Aversion Comunity Cooperates Trust
Young Old Young Old Young Old
Regressor (1) (2) (3) 4) (5) (6)
Village had Radio Reception —0.362 —0.289 —0.046 0.004 0.114**  0.057
(0.257) (0.223) (0.035) (0.042) (0.036) (0.048)
Years of Education 0.141***  0.133***  0.006 0.003 0.006 0.003
(0.030) (0.025) (0.004) (0.004) (0.005) (0.004)
Female 0.158 —0.022 —0.013 0.040* —0.085*** —0.098***
(0.204) (0.183) (0.027) (0.024) (0.031) (0.027)
Age —0.326 0.030 0.052 —0.004 0.009 0.011
(0.335) (0.075) (0.041) (0.013) (0.053) (0.010)
Age? 0.006 —0.000 —0.001 0.000 —0.000 —0.000
(0.006) (0.001) (0.001)  (0.000) (0.001) (0.000)
General Trust Index 0.268 0.070 0.319*** 0.367***
(0.224) (0.243) (0.032) (0.035)
Community Cooperation Index —1.126"** —0.889*** 0.510"**  0.487***
(0.242)  (0.278) (0.049)  (0.042)
Community Effort Index 0.526** 0.583** 0.125"* 0.123*** 0.157**  0.212***
(0.214) (0.257) (0.032) (0.033) (0.041) (0.038)
Number of Strong Ties —0.057 0.047 0.002 0.005 —0.011 —0.002
(0.047) (0.037) (0.006)  (0.005) (0.008) (0.006)
Village Control Vars v v v v v v
Sector Fixed Effects v v v v N v
R? 0.09 0.10 0.25 0.28 0.26 0.31
Observations 894 861 894 862 894 862

Analysis uses OLS regression. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. Robust standard
errors clustered at village level. See Section D for dependent variable definitions, and Section B for defini-
tions of all control variables.

F Robustness: Cohort preferences

One possibility is that cohorts themselves may substantially differ across the outcomes of
interest, even absent conflict exposure. To examine this, Table F1 studies the impact of
an indicator variable for belonging to the older cohort on the main outcomes of
contributions and norm enforcement. No significant effects are found, indicating that on
their own, preferences are not significantly different on these measures across cohorts.
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Table F1: Effect of Radio Reception on Contributions: Non-radio reception only

Dependent Variable: Contribution Gave Penalty Gave Reward
Regressor (1) (2) (3)
Old Cohort —5.543 0.090 —0.071
(12.718) (0.106) (0.114)
Years of Education —3.203** —0.041*** 0.009
(1.464) (0.013) (0.010)
Female —4.973 0.079 —0.034
(9.860) (0.073) (0.070)
Age 4.635* —0.028 0.016
(2.753) (0.030) (0.022)
Age? —0.040 0.000 —0.000
(0.029) (0.000) (0.000)
General Trust Index —7.811 0.053 —0.109
(11.301) (0.067) (0.067)
Community Cooperation Index 13.178 0.122 —0.146
(13.466) (0.120) (0.083)
Community Effort Index —6.771 —0.082 0.064
(10.189) (0.082) (0.095)
Number of Strong Ties —3.334 0.043* —0.004
(2.519) (0.020) (0.018)
Village Control Vars v v v
Sector Fixed Effects v v v
R? 0.09 0.24 0.36
Observations 1169 177 167

Analysis uses OLS regression. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. Robust standard
errors clustered at village level. Gave Penalty and Reward specifications include controls for own and partner
contributions as well as first round earnings, as in previous specifications. See Section B for definitions of
all control variables.

G Robustness: Post-Genocide Radio Reception

This section provides more detail regarding the potential concern that post-genocide
radio messaging could be correlated with radio reception in 1994. After the genocide, the
official government radio station, Radio Rwanda, was rehabilitated with support from a
German development bank in 1997, reportedly reaching 90% country-wide coverage by
2002.5 Tmportantly, as studied by Blouin and Mukand (2019), Radio Rwanda has been
used to broadcast messages of national unity and reconciliation. A concern for the
analysis of this paper would arise if reception for these new broadcasts was correlated
with RTLM reception in 1994.

Shttps://www.kfw-entwicklungsbank.de/migration /Entwicklungsbank-Startseite/Development-
Finance/Evaluation/Results-and-Publications/PDF-Dokumente-R-Z/Rwanda_Radio-2005.pdf.
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To examine the extent to which new and old radio reception was correlated, I followed
Blouin and Mukand (2019) and gathered post-genocide radio reception for all villages in
the study, using the same 1km radius cut-off as the main independent variable.”
Information on radio antennas was obtained from fmscan.org. I focused only on Radio
Rwanda towers that generated signal coverage that overlapped with the Rusizi district.
All villages in this study had full coverage from at least one of the towers. Two towers,
Mount Karongi and Gihundwe, independently provide signal to all villages.® Since there
is universal reception, the variable for radio reception in 1994 is unrelated to
post-genocide messaging, and hence can be ruled out as a confound for the results.

H Robustness: Selective Migration

One concern that arises is whether the observed prosocial behavior changes stem from
experiences as a refugee rather than from direct exposure to violence during the genocide.
Although approximately 96% of refugees had returned to Rwanda by 2013, it is possible
that refugee experiences could have independently altered prosocial behaviors.

However, in the specific context of the Rwandan genocide, victims were more likely to
return home quickly after fleeing violence, as they had less to fear upon return than
perpetrators. Perpetrators, predominantly older men, may have delayed their return due
to fear of reprisals. Therefore, examining results for the sub-sample of women, provides a
useful robustness check, as Rwandan women were unlikely to have been perpetrators and
their behavior is more likely to reflect the impacts of directly experiencing violence rather
than any indirect effects of being a refugee.

In this section, I focus on the results regarding norm enforcement, which were found
to be stronger for the older cohort. Here, Table H1 presents the analogue of Table 5 in
the main paper, restricted to only women. As can be seen from the table, the results are
highly similar both in magnitude and statistical significance. This suggests that the prior
results are unlikely to be substantially affected by selection biases related to migration
patterns.

"I gratefully acknowledge the work of Cara Joos for providing invaluable research assistance in calculating
the radio reception values for each village.

8While I do not have the exact date each tower began broadcasting, it is likely that given the 2002
coverage statistic, most towers (including these two) were broadcasting in 2002 or earlier. The earliest
document I found available from the Rwandan Agency for Public Utility Regulation (Agence Rwandaise
de Regulation des Services d’Utilité Publique) was the 2005 annual report which listed these towers as
pre-existing at that time.
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Table H1: Effect of Radio Reception on Norm Enforcement on Women Only

Gave Penalty Gave Reward
Regressor (1) (2) (3) (4)
Village had Radio Reception 0.147** 0.221*** 0.082 0.058
(0.062) (0.075) (0.091) (0.083)
Years of Education —0.029***  —0.024***  0.003 —0.004
(0.008) (0.008) (0.009) (0.009)
Age —0.018 —0.022 0.019 0.020
(0.020) (0.020) (0.016) (0.017)
Age? 0.000 0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
General Trust Index 0.002 —0.004 —0.065 —0.106
(0.056) (0.060) (0.081) (0.079)
Community Cooperation Index  0.071 0.086 —0.001 0.052
(0.074) (0.084) (0.110)  (0.111)
Community Effort Index —0.100* —0.095 —0.018 0.027
(0.055) (0.061) (0.073) (0.077)
Number of Strong Ties 0.032* 0.023 —0.005 0.000
(0.017) (0.021) (0.018) (0.020)
Earnings (First Round) —0.000 0.000 —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Own Contribution 0.000 0.000* —0.000 —0.000
(0.000) (0.000) (0.000) (0.000)
Partner Contribution —0.001***  —0.001** 0.002***  0.002***
(0.000) (0.000) (0.000) 0.000)
Village Control Vars v v v v
Sector Fixed Effects v v
R? 0.18 0.23 0.31 0.36
Observations 223 223 201 201

Analysis uses OLS regression. Difference significant from zero at * 0.1; ** 0.05; *** 0.01. Robust standard
errors clustered at village level. See Online Appendix Section B for definitions of all control variables.

I Heterogeneity: Effects for Women and Men

Table I1 presents the main regression analyses found in the main paper’s Tables 2, 3, 4, 5,
and 6, splitting the sample by gender. Each cell presents the respective estimated
coefficient and standard error for the key independent variable of radio reception in 1994.
As 74% of participants were women, some regressions contain less than 100 observations,
and are tagged with a low sample warning. In three cases there are so few observations
that one cannot conduct the respective regression; these appear as blank cells.”

9Though many findings were consistent across genders, potential selection biases within the sub-sample
of older men warrant further caution when interpreting these results.
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Table I1: Gender Differences in Main Results

Estimated Coefficient for Radio Reception

Men ‘Women Chow Test Reference Low Sample
P-value Regression Warning
Dependent Variable (1) (2) (3) (4) (5)
Contribution 13.450 36.966* 0.3513 Table 2(2)
(25.569) 19.606)
= 457 = 1299
(Round 2) Contribution Baseline —25.873 25.451 0.1635 Table 3(1)
5\3],5‘157) 5\272.813)
=232 =677
(Round 2) Contribution Penalty —32.017 22.390 0.1441 Table 3(2) N < 100
.
(Round 2) Contribution Reward —35.077 37.234 0.1103 Table 3(3) N < 100
38.991) 29.138)
=62 =201
(Round 2) Contribution Risk 107.913*** 23.433 0.0088*** Table 3(4) N < 100
38.352) 20.296)
=389 =198
Risk Aversion Index (Survey) —0.702** —0.302* 0.2723 Table 4(2)
V2 ks
Gave Penalty 0.158 0.221*** 0.7410 Table 5(2) N < 100
(N Y
Gave Reward —0.218 0.064 0.0525* Table 5(4) N < 100
(0194 0.070)
= 62 = 201
Contribution (Young) 46.547 56.932** 0.7905 Table 6(1)
37.850) 22.584)
=170 =724
Contribution (Old) —5.690 3.155 0.7918 Table 6(2)
i
= =5
Gave Penalty (Young) - 0.169 ) - Table 6(3) N <100
0.109
N =21 5\7 =113
Gave Penalty (Old) —0.237 0.357 0.0582* Table 6(4) N < 100
.
=5 =
Gave Reward (Young) - —0.118 - Table 6(5) N < 100
0.149)
N =18 5\7 =107
Gave Reward (Old) 0.174 0.436*** 0.2000 Table 6(6) N < 100
G )
(Round 2) Contribution Risk (Young) - 11.836 - Table 6(7) N <100
40.803)
N =28 =104
(Round 2) Contribution Risk (Old) —40.359 7.924 0.2328 Table 6(8) N < 100
48.624) 30.996)
=60 =94

Each row corresponds to an independent OLS regression analogous to the stated reference regression in
column (4). Respective significance levels are set at * 0.1; ** 0.05; *** 0.01. Rows with “low sample
warning” are presented for completeness, however they may not be statistically reliable or representative,
and drawing definitive inferences from them is not advisable. Specifications are missing when they can no
longer reliably be estimated given the sample size. See Online Appendix Section B for definitions of all
control variables.
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J Robustness: Different Radio Reception Radius Distances

In the analysis of the main paper, a village is defined as whether the village is within a 1
km radius of receiving reception from any of the two RTLM radio towers broadcasting
during the genocide. In this section, I show all the main paper’s results for different

possible distance cut-offs from 500m to 1.5km, in 250m increments.

Table J1 presents the main regression analyses found in the main paper’s Tables 2, 3,
4, and b, for alternative radio reception distance cut-offs. Table J2 shows the analogous
results for Table 6 in the main paper. Each cell showcases the respective estimated
coefficient and standard error for the alternatively defined independent variable of radio
reception in 1994. Overall, the results are broadly consistent across alternative cut-offs.

Table J1: Robustness: Main Results Across Various Radio Reception Radii

Estimated Coefficients for Radio Reception

Dependent Variable: Contribution Contribution Baseline Penalty Reward Risk
Reference Regression: Table 2(1) Table 2(2) Table 3(1) Table 3(2) Table 3(3) Table 3(4)
Reception Radius (1) (2) (3) (4) (5) (6)
500m 22.175* 19.116 1.200 —53.410 42.596** 129.071%*
(13.104) (16.482) (13.974) (31.468) (17.732) (24.868)
750m 34.827* 36.607** 17.923 10.068 29.078 47.190**
(12.578) (15.505) (13.631) (26.985) (24.957) (19.024)
1000m 26.072%* 30.832* 14.992 3.189 29.078 47.190%*
(12.497) (17.516) (18.500) (29.862) (24.957) (19.024)
1250m 31.098** 39.210** 8.501 10.068 101.080** 51117+
(12.443) (18.091) (19.249) (26.985) (38.014) (16.645)
1500m 22.393* 25.248 8.501 —15.864 116.083*** 18.523
(12.879) (18.608) (19.249) (39.910) (35.293) (11.624)
Dependent Variable: Risk Aversion Index Risk Aversion Index Gave Penalty Gave Penalty Gave Reward Gave Reward
Reference Regression: Table 4(1) Table 4(2) Table 5(1) Table 5(2) Table 5(3) Table 5(4)
Reception Radius (7) (8) 9) (10) (11) (12)
500m —0.261* —0.178 0.160™** 0.151 0.074 0.074
(0.138) (0.130) (0.055) (0.105) (0.062) (0.056)
750m —0.381% —0.360** 0.152** 0.154** 0.048 0.036
(0.138) (0.136) (0.067) (0.063) (0.080) (0.075)
1000m —0.340** —0.368*** 0.147* 0.179** 0.048 0.036
(0.146) (0.140) (0.059) (0.072) (0.080) (0.075)
1250m —0.390*** —0.456*** 0.115% 0.154** 0.089 0.258**
(0.141) (0.138) (0.060) (0.063) (0.087) (0.073)
1500m —0.361** —0.352** 0.095 0.203* 0.002 0.287*
(0.146) (0.140) (0.058) (0.105) (0.092) (0.114)

Each cell corresponds to an independent OLS regression analogous to the stated reference regression in
the corresponding column, using the radio reception variable defined for the respective radius indicated
in the corresponding row. Note that the row containing the radius of 1000m = 1km used in the paper is
shaded in gray: these results are identical to the corresponding estimates of the main paper. Respective
significance levels are set at * 0.1; ** 0.05; *** 0.01. See Online Appendix Section B for definitions of all
control variables.
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Table J2: Robustness: Main Results Across Various Radio Reception Radii

Estimated Coefficients for Radio Reception

Dependent Variable: Contribution Gave Penalty Gave Reward Risk (Contribution)
Young Old Young Old Young Old Young Old
Reference Regression: Table 6(1) Table 6(2) Table 6(4) Table 6(4) Table 6(5) Table 6(6) Table 6(7) Table 6(8)
Reception Radius (1) (2) (3) (4) (5) (6) (7) (8)
500m 49.122%* —11.495 0.038 0.233 —0.011 0.129 156.105"** 46.161
(18.723) (18.905) (0.171) (0.153) (0.156) (0.089) (42.080) (28.168)
750m 58.990*** 9.146 0.090 0.223** —0.173 0.319*** 42.440 33.031**
(17.215) (18.958) (0.084) (0.091) (0.122) (0.053) (33.214) (12.990)
1000m 53.602*** 1.844 0.122 0.253*** —0.173 0.319*** 42.440 33.031**
(19.389) (20.611) (0.092) (0.106) (0.122) (0.053) (33.214) (12.990)
1250m 46.858** 24.486 0.090 0.223** —0.039 0.503*** 54.681* 29.685**
(20.379) (19.789) (0.084) (0.091) (0.191) (0.084) (29.602) (13.160)
1500m 27.916 18.057 0.141 0.270* —0.248 0.504*** —12.264 31.027*
(22.506) (19.113) (0.147) (0.156) (0.306) (0.168) (28.156) (10.303)

Each cell corresponds to an independent OLS regression analogous to the stated reference regression in
the corresponding column, using the radio reception variable defined for the respective radius indicated
in the corresponding row. Note that the row containing the radius of 1000m = 1km used in the paper is
shaded in gray: these results are identical to the corresponding estimates of the main paper. Respective
significance levels are set at * 0.1; ** 0.05; *** 0.01. See Online Appendix Section B for definitions of all
control variables.

References

Bauer, Michal, Christopher Blattman, Julie Chytilova, Joseph Henrich, Edward Miguel,
and Tamar Mitts (2016) “Can war foster cooperation?,” Journal of Economic
Perspectives, Vol. 30, No. 3, pp. 249-274.

Blouin, Arthur and Sharun W. Mukand (2019) “Erasing Ethnicity? Propaganda, Nation
Building, and Identity in Rwanda,” Journal of Political Economy, Vol. 127, No. 3, pp.
1008-1062.

Coutts, Alexander (2022) “Identifying communication spillovers in lab-in-the-field
experiments,” Journal of Development Economics, Vol. 157, No. February, p. 102845.

Serneels, Pieter and Marijke Verpoorten (2015) “The Impact of Armed Conflict on
Economic Performance,” Journal of Conflict Resolution, Vol. 59, No. 4, pp. 555-592.

18



	rwanda_violenceFINAL
	Introduction
	Data and Context
	1994
	2013

	Data
	Sector Level: Death Toll
	Village Level: Radio Reception
	Identification Challenges


	Results
	Sector Level: Death Toll
	Village Level: Radio Reception
	Baseline Public Goods Game
	Different Game Versions
	Survey Measure of Risk Preferences
	Norm Enforcement: Reward and Punishment

	Age and conflict
	Robustness
	Post-Genocide Radio Reception
	Selective Migration
	Direct Impact of Hate Messages


	Conclusion

	rwanda_violenceAPPENDIX
	Experiment Instructions
	Summary Statistics
	Instrumental Variables for Sector level approach
	Conflict Exposure and Survey Reported Preferences
	Heterogeneous effects by age
	Behavioral Measures
	Survey Measures

	Robustness: Cohort preferences
	Robustness: Post-Genocide Radio Reception
	Robustness: Selective Migration
	Heterogeneity: Effects for Women and Men
	Robustness: Different Radio Reception Radius Distances


