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Abstract 
 
Fostering cooperation is one of the main tasks of state building in the aftermath of civil 

wars, yet little is known about the effects of institutions of integration in increasing inter-

ethnic cooperation and facilitating peace. We conducted N-person public goods 

experiments with costly sanctions in the ethnically-divided city of Mostar in Bosnia-

Herzegovina to examine whether and how the introduction of institutions of integration 

affects cooperation both within and across ethnic groups—in our case Catholic Bosnian 

Croats and Muslim Bosniacs. Our results indicate that even a limited policy intervention 

such as the creation of an integrated high school can offset the negative effects of ethnic 

heterogeneity, driving up peoples’ willingness to contribute to public goods. We find that 

the introduction of institutions of integration is distinct from, and may be necessary for, 

the effectiveness of sanctions in driving up contributions. The results of this experiment 

suggest that the presence of integrative institutions can bring about cooperation even 

when increased heterogeneity diminishes it, thus introducing new ways of thinking about 

the role of institutions in post-conflict divided societies. 
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1. Introduction

Ethnic diversity has been associated with a wide range of coordination problems ranging

from poor economic performance to violent conflict (Wade, 1994; Easterly and Levine,

1997; Alesina, Baqir and Easterly, 1999; Miguel, 2004; Miguel and Gugerty, 2005; Alesina

and La Ferrara, 2000, 2005; Van Evera, 2001; Petersen, 2002). Recent evidence, however,

suggests that different types of institutions may be critical in preventing civil war (Fearon

and Laitin, 2003), fostering minority identification with the state (Elkins and Sides, 2007),

increasing the level and access to public goods (Banerjee, Iyer and Somanathan, 2005; Tsai

2007a, 2007b) and promoting long-run development (Banerjee and Iyer, 2004; Acemoglu,

Johnson and Robinson, 2005a, 2005b). Still, the discipline is only starting to address the

open question of what type of institutions can improve ethnic cooperation in the aftermath

of civil war — a moment in time when policy-makers often have extraordinary freedom in

implementing new institutional designs. This study examines whether the introduction of

an institution specifically designed to promote integration between two previously warring

ethnic groups has the positive effect of increasing peoples’ willingness to cooperate, as

opposed to no effect, or even a negative effect as bringing groups together could reignite old

animosities.

The primary hypothesis of whether institutions of integration increase cooperation

was tested by conducting controlled public goods games in the city of Mostar in Bosnia-

Herzegovina, a post-conflict setting that enabled the study of how real-life institutions

interact with ethnic diversity to affect contribution to public goods. More specifically, the

partial integration of Mostar’s secondary school system, undertaken in a way that offers

an exogenous variation in institutions of integration and segregation that resembles a nat-

ural experiment (the international community integrated one of the Bosniac and one of the

Croat secondary schools into one (serving as treatment), leaving two other schools, one from

each respective group, as segregated (serving as controls)), allowed us to bring N-person

public goods games into a field setting and examine directly the effect of institutions on the

participants’ willingness to support public goods.

The major experimental finding is that institutions of integration can mitigate the neg-

ative effect that ethnic diversity has on agents’ willingness to contribute to public goods,

making sanctions effective and driving up contributions. Our results indicate (1) that in-

stitutions of integration drive up public goods contributions and (2) that the way through

which institutions affect contributions is by reinforcing the use of costly sanctions. Though

there are several methodological limitations in conducting as well as extrapolating from

experiments to real-world institutional settings (as further discussed below), the findings

sjarrin-thomas
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presented provide new evidence to a growing literature on ethnicity, conflict, and coopera-

tion that argues for a more central role for institutions (Habyarymana et al. 2008, Whitt

and Wilson 2007).

Our approach is innovative for several reasons. While the study of institutions cur-

rently occupies a central role in the political economy of developing countries, identifying

the causal effect of institutions in contribution to public goods and beyond has emerged

as a major challenge. Our design overcomes that challenge by going beyond observational

studies (Acemoglu, Johnson and Robinson 2005a, 2005b; Banerjee, Iyer and Somanathan,

2005; Tsai 2007a, 2007b). In fact, it uses a combination of controlled experiments and a

unique policy intervention in a post-civil war setting to make inferences on the causal effect

of institutions. Second, our research complements the growing body of political science

experimental literature that employs dictator and ultimatum games (Fowler 2006; Habya-

rimana, Humphreys, Posner, and Weinstein, 2007; Whitt and Wilson 2007); by conducting

N-person public goods games with costly punishment, we offer a different way of discerning

inter-ethnic and intra-ethnic cooperation strategies that go beyond individual self-interest

and also account for altruism (Fehr and Schmidt, 1999). Third, we supplement our exper-

imental data with participant surveys on a range of socio-economic as well as attitudinal

indicators that allow us to evaluate the correspondence of peoples’ self-perceived degree of

ethnic and religious identification with their willingness to cooperate. Finally, our study

bridges the traditionally macro-level question of institutions with the new body of micro-

level behavioral research and policy prescriptions (e.g. Habyarimana et al. 2007, 2008;

Whitt and Wilson 2007).

The paper proceeds as follows: section 2 reviews the literature and situates the study’s

hypotheses in existing findings; section 3 describes our methodology, discussing, among

others, the selection of our field site and the set-up of the public goods experiments; section

4 presents the experimental results; and section 5 notes the implications, as well as the

limitations, of our findings.

2. Ethnic Diversity and Public Goods Contribution

When addressing the role of institutions in fostering ethnic cooperation, a rich body of

political science literature anchors itself, either directly or indirectly, to consociationalism

— largely theorizing upon a context of a horizontally-segmented state authority with a

number of formal and informal institutions set up along social divisions to ensure equal

representation and access to a few major groups (Lijphart 1968, 1977). The empirical

contributions to this debate tend to be contested interpretations of very few country cases,
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where the role of institutions in promoting peace is often conflated with several observable

and unobservable differences between countries (Lijphart 1985; Horowitz 1985; Reynolds

2002). Indeed, a series of studies, reviewed by Elkins and Side (2007), have provided mixed

evidence on the relationship between formal state institutions (proportional representation

and federalism) and ethnic cooperation or conflict — be it levels of violence, rebelion, or

the status of minorities (Cohen 1997; Lijphart 1999; Saideman et al. 2002; Hechter 2000;

Lustick, Miodownik and Eidelson 2004; Amoretti and Bermeo 2004). In the most extensive

study to date of minority attitudes towards state authority across 51 multiethnic states,

Elkins and Side (2007) find that the two institutions of proportional representation and

federalism designed to distribute state power fail to promote a sense of attachment to the

state for either the majority or the minority groups. Combined with other systematic cross-

country evidence (Norris 2004), these findings present a new challenge in investigating what

kind of institutions can promote ethnic cooperation.

Even if cross-country evidence were to yield consistent results on the association between

institutions and ethnic cooperation, additional methodological obstacles remain. The estab-

lishment of new institutions is a rare event that usually takes place after wars and thus the

stakes for randomized assignment of entire institutional designs prohibitively high, making

it difficult to draw causal inference about the effect of institutions. Statistical solutions

for isolating causal effect such as matching and instrumental variables (IV) regression have

been difficult to implement empirically due to the small number of cases available and due

to the challenges of finding valid instruments or other strategies to obtain identification of

the unbiased effects particular institutional choices have on political and economic outcomes

(Acemoglu 2005; Elikins and Side 2007).

Looking at the role of institutions in public goods provision, Tsai’s (2007a, 2007b) study,

situated in a context of an authoritarian regime such as that of China, finds that informal

and normative institutions of accountability, manifested in solidary groups, result in higher

levels of public goods provision. Looking specifically at ethnically divided societies, there is

only one observational study that we are aware of, that of Banerjee, Iyer and Somanathan

(2005), which examines the effects of institutionalized sources of social division and public

goods contribution. Drawing upon public goods data from 1991, the authors find that

areas with higher caste-determined social fragmentation, as well as areas with a colonial

past and areas with high landownership rates have lower levels of public goods provision.

They in turn underline the need to determine the institutional effects on social behavior as

well as examine the possible interaction effects of various macro-historic processes. Indeed,

existing research on the contribution to public goods in ethnically divided societies has

not yet addressed the role of institutions and has primarily focused on establishing the
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negative relationship between ethnic diversity and contribution to public goods. Though

the body of observational work has confirmed this negative finding, (Wade, 1994; Alesina,

Baqir and Easterly, 1999; Miguel and Gugerty, 2005; Alesina and La Ferrara, 2000 among

others), researchers have posed conflicting explanations as to why that is the case. Some

like Alesina, Baqir and Easterly (1999) and Alesina and La Ferrara (2000) suggest that

heterogeneity of preferences among groups is what prompts lower contributions towards

public goods. Others, like Wade (1994), argue that differences in returns to public goods

will determine the interaction between ethnic diversity and collective action. Yet others,

like Miguel and Gugerty (2005), attribute low contributions to public goods to the inability

to impose social sanctions across ethnic groups, assuming that sanctioning mechanisms are

stronger within co-ethnics rather than across non-co-ethnics.

Departing from the observational approach, recent experimental research has tried to

identify the exact causal mechanism linking ethnic diversity and public goods. While this

work does not address the role of institutions, it offers notable new insights on public

goods provision in ethnically divided societies. Habyarimana, Humphreys, Posner, and

Weinstein’s research (2007) — the only experimental work to date that specifically examines

why ethnically diverse communities witness lower contributions to local public goods —

highlights three mechanisms in trying to identify the empirical relationship between ethnic

heterogeneity and contribution to public goods. Drawing upon the rich existing literature

on ethnicity and collective action, they parse out three distinct processes that point to a

clear pattern of preference for intra-ethnic rather than inter-ethnic cooperation. The first

mechanism is one of “preferences” explained by innate in group-favoritism versus out-group

antipathies (Tajfel, Billig, and Bundy, 1971; van den Berghe 1981; Barkow, Cosmides and

Tooby 1992). The second mechanism, coined “technology”, pertains to efficiency concerns

in terms of communication impediments (Bates 1973; Chandra 2004). The third and last

mechanism, called “strategy selection” relies on the notion of reciprocity-triggered in-group

cooperation (Platteau 1994; Fearon and Laitin 1996). Using a random sample of subjects

from the Kampala slum area of Uganda and two classic games in the literature — the

dictator game and the ultimatum game — the authors find no evidence for “preferences;”

only weak evidence for “technology;” and strong evidence for “strategy selection.”

Another recent experimental study contributes significantly to the research presented

here, even though it does not directly discuss institutions or public goods. Whitt and Wil-

son’s (2007) study, conducted in Bosnia-Herzegovina, found that players in dictator games

exhibited strong in-group favoritism but failed to exhibit equally strong, either in magnitude

or in incidence, out-group bias. Consequently, the authors argue that the failure of ethnic

difference to induce significantly more selfish behavior suggests a potential for successful
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post-conflict ethnic reconciliation. They nevertheless find that opportunism against non-

co-ethnics is an issue in Bosnia-Herzegovina and suggest the need to identify institutions

that can assist in overcoming this concern.

Our methodology builds on Habyarymana et al’s (2007) and Whitt and Wilson’s (2007)

line of innovative experimental work by randomly assigning individuals to a range of strate-

gic interactions with co-ethnics and non-co-ethnics as a way to gauge interethnic coop-

eration. While our findings are consistent with the “strategy selection” mechanism, this

projects does not conclude that “preferences” or “technology” are not important, too. We

rather focus on a unique natural experimental setup to gauge the effect of institutions in

interethnic cooperation: we exploit an exogenous variation in institutions of integration re-

sulting from the international community’s move to integrate one of the Bosniac and one of

the Croat secondary schools into one (serving as treatment), leaving two other schools, one

from each respective group, as segregated (serving as controls). The experimental results

we present extend Habyarimana et al.’s (2007) and Whitt and Wilson’s (2007) landmark

works by utilizing N-person public goods games with and without costly sanction (in in-

tegrated and in segregated institutions). Group interactions in these games are markedly

different from dictator and ultimatum games. The costly sanction treatment they afford,

following Fehr and Schmidt (1999) for example, offers a way to identify the role of both

ethnic diversity and that of institutions on contributions, as distinct from the sanctioning

mechanism itself. Notably, and despite the differences in scope and approach, our study

largely confirms the aforementioned works’ findings and policy prescriptions, by offering

evidence that institutions of integration actually work, i.e. that they have a significant

positive effect on interethnic cooperation in post-conflict divided societies.

The key questions relevant to this project that are raised by the works on ethnicity,

public goods and institutions reviewed so far are as follows: (1) Does ethnic diversity lower

public goods contribution? (2) Does the availability of sanctions enforce cooperation, even

in ethnically heterogeneous groups? (3) Do institutions of integration restore cooperation

in the presence of ethnic diversity? The experiments presented here address these questions

by testing the following three hypotheses:

(1) An increase in the ethnic diversity of a group will have a negative, systemic effect

on contributions to a public good.

(2) The introduction of costly sanctions will promote cooperation, leading to an increase

in public goods contributions.

(3) The presence of institutions of integration will increase contributions to a public

good.
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3. Methodology

Since our research question was guided by the need to inform the contemporary debate

on state building and interethnic cooperation in post-conflict divided societies, the focus

of the research was on the first generation of individuals in a post-conflict state. After

background research and repeated trips to the field, the city of Mostar in Bosnia-Herzegovina

was identified as the field site of preference, since the secondary school set-up in that city

offered a set of institutional controls rarely found in post-conflict states, therefore limiting

possible biases that could affect the validity of an experiment with human subjects in a

field setting. This section in turn describes the field site and the set-up of the public goods

experiments carried out in the field.4

3.1. Site Selection

After the war, the city of Mostar had four general education high schools — called gimnazija—

two of which were in the Croat-majority west part of town and the remaining two in the

Bosniac-majority east part of town. By a February 2004 Cantonal Judicial Decision, which

provided legal affirmation to work that had started in the summer of 2003,5 one of the Croat

secondary schools (Fra. Dominik Mandic Gymnasium) was administratively merged with

one of the Bosniac secondary schools (First Gymnasium) in the former’s premises. Indeed,

the way the international community advised the undertaking of the merger of the two

schools was unintentionally exogenous, precluding selection bias. More specifically, because

the Croat school’s premises could not afford the doubling of its students all at once, in Sep-

tember 2004, roughly 200 Bosniac students, constituting the entire second and third grade

of the all-Bosniac (First Gymnasium) high school joined the 300 Croat students already at-

tending the all-Croat (Fra. Dominik Mandic Gymnasium) high school. It was not until the

academic year 2005-06, that a freshman and sophomore class from the all-Bosniac school was

4In the summer of 2005, while in the city of Mostar conducting interviews with local political

and military war-time elites on an unrelated academic project, we discovered a case of institutional

engineering that appeared to amount to a natural experiment.
5Relevant Cantonal Decisions: Odluka o brisanju Gimanazije fra Dominik Mandic iz Registra

ustanova kod nadleznog suda, Gradska Opcina Mostar Jugozapad, Vjece Gradske Opstine , Feb

2, 2004; Odluka o administrativnom ujedinjenju/spajanju Gimnazije fra Dominik Mandic Mostar

i Prve Gimnazije u Mostaru, Gradska Opcina Mostar Jugozapad, Vjece Gradske Opstine, Aug 28,

2003; Odluka o utvrdjivanju broja zlanova Privremenog skolskog odbora Srednje skole Gimnazija

Mostar, Gradska Opcina Mostar Jugozapad, Vjece Gradske Opstine Mostar Jugozapad, Aug 28,

2003; Rjesenje o upisu promijena podataka o subjektu upisa u sudski registar, Vrhovni sud Federacije

BiH, Sarajevo, Zupanski sud Mostar - Kantonalni sud Mostar, Feb. 27, 2004.
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moved into the building. This merger created a Bosniac-Croat integrated school, leaving

the city with two segregated high schools-one mono-ethnic Bosniac (Second Gymnasium)

and one mono-ethnic Croat high school (Fra. Grge Martica Gymnasium).6

One could argue that this was as close to “randomized” as one could get in a real-world

setting: There was no substantial possibility for selection bias as the first set of students

who joined the school (sophomores and juniors) had no option to register or move to either

of the other two mono-ethnic gymnasia. A possibility for selection bias existed with the

incoming class of freshmen, who could choose to attend the integrated school or their mono-

ethnic school of preference, and that is why they were left out of the sample of students we

worked with. As highlighted above, there was no such option or choice for the Bosniac and

Croat upperclassmen and the present experiment focused on this population of subjects.

More specifically, we recruited individuals who were in the sophomore incoming class in

September 2004 and rising seniors at the time of the experiment in late May/June 2006, and

with whom there was no possibility of selection bias (i.e. these were students not attending

the integrated school because they had a preference, or higher tolerance for interaction with

students of other ethnic groups than their counterparts attending the mono-ethnic schools

but rather because they had been assigned to that school).

The institutional setup of our experiment thus involves rising seniors from the three

schools: the integrated gymnasium and the two remaining mono-ethnic gymnasia. In terms

of location, while the integrated high school, which resumed its prewar name (Mostar Gym-

nasium), is situated on what used to be the center of the old city and the frontline of

wartime hostilities, linking the west and east side of town, the two mono-ethnic schools, the

all-Croat and all-Bosniac gymnasiums, are respectively situated well into the west and east

side of the city. The all-Bosniac gymnasium is on the hill over the old town of Mostar, in

the same building as the seventh primary school, working in alternate shifts. The all-Croat

gymnasium is on the outer side of West Mostar, a 15 minute walk from the old gymnasium,

in the same building that it occupied before the war.

Insert Figure 1 here.

It should be made clear that though the students in the integrated school are housed in the

same building, they study in separate classrooms. That is because the Bosnian educational

system allows for three curricula taught in Bosnian, Croatian or Serbian. The difference

between the integrated and mono-ethnic schools is that the former allows for shared facilities

(such as the library, school yard, sports hall, IT lab); a joint student council of 8 Croat and

6Interview with Matthew Newton, OSCE Education Officer, Regional Office Mostar, February

2006.
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8 Bosniac students that meets on a weekly basis to organize joint activities (art workshops,

cleaning up the park, community service etc); a joint school board with a total of 3 Croat

and 3 Bosniac Members (2 teachers, 2 parents and 2 school trustees); as well as joint school

administration (one school director, one secretary, one accountant, one registry book, one

school bank account).7 Though this may not be considered a fully integrated school, as the

students study in separate classrooms, it is the closest to an integrated institutional setting

in education in Bosnia-Herzegovina. And since it poses a tougher test for integration,

positive results would suggest that even limited amounts of integration can have effects on

interethnic cooperation.

In order to ensure that students’ allocation to the mono-ethnic and integrated schools–

which we clearly did not supervise–indeed approximated random assignment, we had to

look beyond the documented and declared lack of self-selection in joining the integrated

school, and to also show that there were no relevant pre-existing differences between the

students attending the two Bosniac high schools (as compared to each other) and those

attending the two Croat schools (as compared to each other). By the time we got to

the field the integrated school was already operational and we had no access to previous

student records. Because the students had already been exposed to different institutional

environments, any comparison of student characteristics (e.g. academic performance or

inter-ethnic attitudes) would likely suffer from post-treatment bias. Instead, we focused

on predetermined characteristics. Table 1 represents the comparison of parental income as

the most important socio-economic characteristic (correlated with parental education and

occupation) and parental frequency of worship measured by religious service attendance at

churches or mosques, as the most relevant attitudinal proxy for the intensity of parents’

ethno-religious identification. In addition, we present a comparison of students’ aptitude

as measured by mathematics grades, selected as the most valid measure available and least

likely to change in a short period of time given the structure of the local curriculum.

Insert Table 1 here

The comparison of the relevant covariates8 reveals no difference in socio-economic status

or the intensity of ethnic identification among Croat students from the different schools. The

7Gymnasium Mostar: Mostars Other Landmark, Reconstruction and Revitalization Efforts

Overview, OSCE Mission to BiH, January 2005.; Overview of Two Schools Under One Roof, OSCE

Mission to BiH, May 2005. Report on Implementation of the Interim Agreement on Accommodation

of Specific Needs and Rights of Returnee Children, Coordination Board for the Implementation of

the Interim Agreement on Returnee Children, March 2005.
8We tested for the difference across Croat students attending the segregated versus the integrated

school using the t-test for the comparison of means and the Kolmogorov-Smirnov nonparametric
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difference in aptitude among Croat schools from the different schools is significant at the 10

% level. There was no statistically significant difference between the Bosniac students from

the different schools with the notable exception of parental income levels, which were higher

for students attending the integrated school. For this reason, in addition to comparison of

means, our analysis of the experimental data also includes estimation of the treatment

effects conditional on the distribution of income and other related variables both through

regression analysis and matching. Finally, our comparison also revealed that as a whole,

Croat and Bosniac students differ regardless of institutional variation. However, this was to

be expected given the real-world setting of our experiment, where ethnic groups do not enjoy

complete equality. Even if baseline, pre-treatment preferences for public goods contribution

are a function of parental socio-eocnomic conditions, for example, our experimental design

still affords accurate measurement of treatment effects of institutions, ethnic diversity and

sanctions. In other words, even if Croats prefer to contribute more because they are on

average better off, the random assignment of subjects ensures an accurate test of whether

they will contribute more in ethnically homogenous groups, when sanctions are available,

and in the presence of institutions of integration.

Given the setup of what approximated random assignment to different institutions —

and our ability to statistically evaluate and account for any subject baseline differences, — if

the results of the experiment were to prove that the students attending the integrated school

are more cooperative than the students of the mono-ethnic schools, it would be plausible

to ascertain that it was due to the institutional effect of the integrated school and not due

to a pre-existing student predisposition to interact favorably with members of other ethnic

groups.

3.2. Recruitment and Assignment of Subjects

This study’s methodology and research instruments were approved by Harvard University’s

Committee on the Use of Human Subjects in Research. Since the participants were 17 years

old, written consent was obtained from their guardians. The experiment was conducted in

late May-early June 2006. Our sample of subjects consisted of 257 randomly selected stu-

dents from the three participating high schools: the integrated school (Mostar Gimnazija)

as well as the Bosniac and Croat segregated schools (Druga Gimnazija and Fra. Grge Mar-

tica Gimnazija respectively). Students were chosen using a random number generator from

the respective school rosters and more than 78 % of selected students agreed to participate,

with the remaining study sample consisting of randomly chosen alternates. There were no

test for the equality of distributions (to account for the possibility of non-normal distribution of

characteristics). The same analysis was performed for the Bosniac students.
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instances of attrition — all of the participants who consented to participating played the

game to the end.

3.3. Description of the Experiment

We conducted standard N-person public goods experiments. These experiments have been

previously carried out in many settings across the world and have been shown to be reliable

in eliciting preferences for cooperation (for a review, see Fehr and Schmidt, 2000). In the

public goods experiment, all players decide simultaneously on the contribution they want to

make to the public good. The contribution of a player to the public good can be a minimum

of zero and a maximum of the player’s starting endowment. Everybody starts off with the

same endowment. The contributions of all players in each game are summed up, the sum

increases by a certain specified percentage and the public good is equally divided among

the number of players in the game, regardless of their contribution. While the aggregate

welfare of the group is maximized when each agent contributes their entire endowment, the

dominant strategy for a purely selfish player is to contribute nothing to the public good.

In the second stage, the public goods game is extended to include costly sanction. In this

stage, players receive information on each others’ contribution and then decide whether to

sanction other players. Sanctions are credible because they are costly to impose; rather than

being just cheap talk, a player needs to sacrifice their own utility in order to induce others

to cooperate. Game-theoretic analysis of public goods games with and without sanctions

yields a number of different equilibria that can be tested empirically. In the absence of

sanctions. there is a unique equilibrium with no contributions, i.e. everybody wants to

free-ride. In this set up, the main obstacle to sustaining cooperation is self-interest, i.e. the

individuals’ aversion to being duped. However, this dynamic changes when costly sanctions

become available. They are expected to promote higher contributions if there is sufficient

preference for cooperation within the group. That is, cooperation can be a sustainable

outcome if there is a critical mass of players willing to undertake personal loss in order to

use sanctions that induce other more selfish players to cooperate as well.

The game was played through a computer interface and sessions were conducted in

groups of four. Upon arrival, the proctors verified the participants’ identity by their in-

vitation letter and consent form and gave them a randomly assigned number. Then, in

the participants’ presence, the proctor destroyed any information that could be used to

verify the participants’ identity and handed the participant 10 KM (5 Euro) for agreeing

to participate. At the beginning of each session, the game was explained in the respective

local languages by our proctors, who read from a standard script, in the presence of one
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of the authors. Two randomly selected students had to repeat the directions of the game

back to the proctor and participants were encouraged to ask clarification questions during

the trial runs. In addition to 10 KM for participating, money which was theirs to keep,

subjects were granted a starting endowment of 10 KM to play the game. In stage one of

the game, the subjects were asked to contribute a portion of their endowment to a common

project. In stage two, the collected money was multiplied by 1.3 and distributed equally to

the participants. Each player received a message on how much money had been raised and

the sum of their final endowment for the period. The run was then repeated on average 20

times, each time with the same starting endowment and the subjects randomly re-assigned

to a new group of four. The equal starting endowment is the strategy for accurately assess-

ing propensity to cooperate while eliminating second-order effects that arise from repeated

games.9 There was an average of five trial runs to ensure that all subjects fully understand

the game and the strategies involved. Three treatment conditions were randomly assigned

in a fully-factorial design as described next.

After conducting the experiment, we administered a short survey instrument in the

respective local languages, collecting information on each participant’s age, gender, school

performance, religiosity, ethnic and economic background among others. At the very end

of the experiment and the survey, the subjects were debriefed.

3.4. Treatment Conditions

The experiment consisted of three different treatment conditions, each in turn manipulating:

(a) ethnic diversity, (b) institutions of integration, and (c) the availability of sanctions.

Figure 2 below provides a graphic summary of the treatment conditions.

Insert figure 2 here.

The first treatment was used to evaluate the effects of ethnic diversity. It consisted of two

conditions: a mono-ethnic treatment condition (only Bosniac or only Croat participants in

each group) and a multi-ethnic one (half Bosniac and half Croat participants in each group).

The focus was on attaining a maximum level of polarization that would most closely mirror

9The money won or lost was deposited into the subjects’ “account”, and at the end of the last

round of the experiment, a lottery was conducted and the winners received the amount that was

in their “account.” We thank Ernst Fehr for pointing out the importance of an equal starting

endowment in each period and random re-assignment to groups in each period as the best available

means of avoiding reputation and other repeated-game effects that could bias the results.
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the challenges facing public goods contribution in highly-polarized societies, such as Mostar

in Bosnia-Herzegovina.10

We determined the participants’ ethnicity based on the choice of curriculum at the

school they attended — be it Croat or Bosniac. We cross-referenced our coding with

the post-experiment survey, suggesting a coding accuracy of 92.2 %. Following standard

experimental protocols, while we ensured that the subjects knew how to play the game and

were properly consented according to Human Subjects guidelines, our intent was to minimize

their awareness that the experiment was testing the role of ethnicity. Hence, we conveyed

information about the participants’ ethnicity priming other subjects in the group without

leading them to second-guess the socially-acceptable way to play the game. That is, our

treatment aimed to elicit second-order rather than first-order consciousness of ethnicity.11

In the context of these high schools, the city of Mostar affords notable simplicity in ethnic

categorization: ethnicity is largely uni-dimensional, across the Croat/Bosniac divide. There

is one measure of co-ethnicity, with first and last names serving as a primary identifier, with

no real objective or subjective variance as people look identical (there is no racial dimension).

This way we did not have to be concerned whether there were other types of ex ante salient

dimensions of ethnicity (Chandra 2004, Posner 2005). The subjects were thus primed to the

diversity treatment by using the first initial and an ethnically-identifiable last name for each

player. The names were selected randomly, while ensuring that they did not correspond

to the participants’ real names. The names were pre-tested with local native speakers who

gauged and confirmed their ethnic identifiability prior to the experiment. The first initial

was used in order to avoid gender-bias, therefore minimizing the possible intervening effect

of information and perceptions about gender. Because the game was conducted on the

computer, the players’ identity was kept anonymous. To minimize the effect of reputation

and endowment in repeated interactions, the players were randomly re-assigned to groups

with the same treatment assignment after each game, with the names getting re-assigned.12

The second treatment, consisting of two conditions, was used to evaluate the effects of

the availability of an enforcement mechanism. The first no-enforcement treatment involved

10Future research should address how the results of this experiment would change if the ethnic

makeup of the groups was manipulated to obtain majority-versus-minority ethnic group dynamics.

Due to statistical power and degrees-of-freedom concerns related to the exogenously constrained

number of subjects involved in the game, an application of such majority-versus-minority treatments

was not feasible in the present experiment.
11We thank David Laitin for offering this insight while we were drafting the research design for

this experiment.
12We thank Ernst Fehr for suggesting this design.
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participants only deciding on how much they want to contribute and the game ending with

everyone receiving their final endowment as adjusted by their share of group contributions.

The second enforcement treatment consisted of the identical set-up with the addition of a

final stage, where each player was also given information about everyone’s contribution, and

then given an option to use x amount to sanction any of the other players. The sanctions

consisted of the punished player losing 2x amount from his endowment at the end of the

game. For example, after the group made contributions, and the sum was divided, player

A may observe that player B did not contribute any money to the public good, and player

A may as a result spend 2 KM from her own endowment in order to sanction player B, who

would lose 4 KM from his endowment. In setting up the sanction treatment, the experiment

drew upon the broader literature on behavioral economics that implements games designed

with the task of identifying the role of sanctions in one-shot public goods game settings,

while at the same time using real money and costly punishment to elicit preferences for

public goods as distinct from simple monetary self-interest (Fehr and Schmidt 2000).

The third treatment, consisting of two conditions, was used to evaluate the effects of

institutions of integration. This treatment exploited the policy intervention of arbitrary

assignment of students into the new integrated high school. Hence, the integrated insti-

tutions treatment condition was applied by carrying out the experiment with students in

the Mostar Gymnasium. In turn, the segregated institutions treatment condition was ap-

plied by carrying out the experiment with students from the schools containing virtually

all Bosniac or all Croat students, those being the Second Gymnasium and the Fra. Grge

Martica Gymnasium respectively.

The resulting approach yielded a total of 12 experimental treatment groups in which

the public goods experiments were conducted, allowing for the measurement and recording

of all of the players’ contributions. Individual subjects’ contributions constitute the main

outcome variable. We should note that each of the 12 treatment in this experiment is

effectively an “information condition” in respect to ethnicity, where players receive ethnic

information about whom they are playing. This is in contrast to experiments conducted with

no-information conditions, i.e. where players receive no information about other players.

Apart from providing information to determine the ethnicity of the other players, the game

was anonymous. Because a parallel line of research in political science is concerned with

the nature of ethnic identifiability (Habyarimana et al. 2005, 2007), it is also important to

consider the advantages and limitations of both priming subjects to ethnicity and ensuring

subject anonymity in the experiment.

While the last names unambiguously revealed information about the students’ ethnic

group affiliation — be it Croat or Bosniac, – they did not allow subjects to recognize each
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other as they were chosen randomly and did not coincide with the participating students’

names. Similarly, the use of pictures was purposefully avoided as there was high likelihood

that students from the same school would know each other (i.e. be classmates or friends)

thus introducing serious bias in the results. Moreover, in the context of Bosnia-Herzegovina,

pictures would not have been a good tool for ethnic identifiability, as there are no observ-

able physical differences between Bosniacs and Croats. On the contrary, they could have

undermined the validity of the results by introducing biases generated by the role of gender

(Eckel and Grossman 1998; Holm 2000); the shrinking of social distance (Bohnet and Frey

1995; Charness and Gneezy 2000); or other physical traits such as attractiveness (Bertrand

et al. 2005).

4. Results

Group heterogeneity is found to have a significant and substantively large negative effect

on levels of contribution (t-test, p< 0.001, two-sided, N=256).13 Subjects in ethnically

homogenous groups make on average 62% higher contributions to public goods. The mag-

nitude of this difference suggests strong effects of ethnic diversity; with each subject having

played an average of 20 rounds, the effect of diversity is to lower a person’s total contribution

by 19.2KM. In homogenous groups, per-period mean contribution is 2.51KM (s.e.=0.19),

as compared to the mixed group mean of = 1.55KM (s.e.= 0.16). This finding confirms

the first hypothesis that ethnic heterogeneity has deleterious effects on cooperation, and

as such is consistent with the previous results from observational studies and experimental

work employing ultimatum and dictator games.

To ensure that our diversity treatment was in fact a way of manipulating the role

ethnic identity plays in public goods contributions, we investigated how the participants’

survey responses correlated with their contributions.This approach followed that of Whitt

and Wilson (2007), who stress the importance of comparing attitudinal survey data with

behavioral experimental data. Respondents were asked to describe their identity by using

three adjectives; and if any one of the adjectives referred to ethnic identity, the ethnic

identity was coded as strong and otherwise as weak.

Our results indicate that those players who consider ethnicity as an important aspect

of their identity contributed significantly more in homogenous groups (two-sided t-test, p<

0.001) compared to mixed groups. In the course of 20 rounds, players who identified strongly

13The non-parametic Kolmogorov-Smirnov test for equality of distributions (which unlike the t-

test is not sensitive to parametric assumptions of the distribution of the mean) confirms the results

(p= 0.003).
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with their ethnic group contributed an average of 70.8KM in homogenous groups, compared

to an average of 42.4KM in mixed groups. This amounted to a difference of 27.2KM,

as compared to an 11.4KM difference when players had a weak ethnic identification. In

homogenous groups, those who had strong ethnic identities contributed 17.2KM more than

those with weak ethnic identities (p< 0.001). There was no statistically significant difference

in contribution in mixed groups based on the strength of ethnic identification (p= 0.57).

These results are consistent with previous findings that in-group contributions are higher

than out-group contributions among those who feel strongly about their ethnic identity

(Whitt and Wilson 2007). More importantly, it confirmed that our public goods experiments

were able to elicit strategic behavior driven, in part, by the participants’ responses to

changes in ethnic diversity.

As far as sanctions are concerned, overall, the presence of costly sanctions results in

higher average levels of contribution (t-test, p=0.056, two-sided, N=256).14. On average,

subjects contributed 27% more when faced with sanctions (mean= 2.37KM, s.e.=0.12),

than without sanctions (mean= 1.87, s.e.=0.23). Over an average of 20 rounds the use

of sanctions amounts to a 10KM higher contribution per participant. What explains the

uncertainty in the effect of sanctions is the difference in institutional context, to which we

now turn.

We find that the integrated school participants contributed 59% more than those from

segregated schools (t-test, p= 0.003, two-sided, N=256).15 Over 20 rounds, the difference

results in 19.8KM more in the integrated institutional context, the largest difference of the

three treatments, with mean per-period contributions in the integrated context of 2.66KM

(s.e. 0.23), compared to 1.67KM (s.e. 0.14) in the segregated one.

Two additional sets of analyses were conducted to confirm the robustness of our re-

sults. Nearest-neighbour matching was used to estimate the sample average treatment

effect (SATE), accounting for heteroskedasticity and correcting for potential bias as sug-

gested by Abadie and Imbens (2002) and Imbens (2003). Table 2 reports unmatched results

as well as the SATE after matching. We matched on our three main pre-determined vari-

ables discussed above: income, parents’ religious worship, and math ability. In addition,

we report the results after matching on a more extensive set of controls that included both

14The Kolmogorov-Smirnov test for equality of distributions confirms the results (p= 0.022). A

one-sided t-test rejected the hypothesis that the presence of sanctions lowers contributions (t-test,

p=0.028, one-sided, N=256)
15The Kolmogorov-Smirnov test for equality of distributions confirms the results (p= 0.016).
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parents’ education, their occupation, the parents’ club membership and the parents’ volun-

teer experience. Our matching analysis supports the unmatched results reported above. To

assess the balance of our covariates, we report the standard summary statistics for matched

and unmatched data samples in table 3. According to Imai et al. (2008), who identify

the “balance test fallacy,” this is a more accurate way to ascertain balance than reporting

hypothesis tests.16

Insert Table 2 here.

Insert Table 3 here.

Multivariate regression analysis (using four different models to improve robustness, in-

cluding OLS, Tobit, random effects GLS, and panel Tobit) estimates the partial effects of

the three different treatments, controlling for the predetermined participant characteristics

discussed above (parental income, parental worship frequency, and the participants’ math

scores). Results in Table 4 support the conclusion that higher public goods contributions are

associated with ethnically homogenous group composition, with the presence of institutions

of integration, and, relatively less so, with the availability of sanctions.

Insert Table 4 here.

4.1. The Differential Effect of Institutions

Even though institutions of integration on average increase contributions, looking beyond

average effects uncovers how they condition the effects of the other two treatments (i.e.

ethnic heterogeneity and availability of sanctions). While ethnic heterogeneity in the seg-

regated institutional context decreases the participants’ contributions, the negative effect

of heterogeneity entirely disappears in the integrated context. Indeed, the analysis of per-

period contributions shows that institutions of integration are conducive to overcoming the

parochialism observed in the segregated context; in fact, participants in mixed groups con-

tributed 13% more than participants in ethnically homogenous groups (two-sided t-test,

p= 0.011), suggesting that the institutional effect encouraging norms of inter-cooperation

is strong at work.17 We repeated the analysis using average participant contributions in-

stead of per-period contributions. This analysis fully confirms the results in the segregated

context (p< 0.001). In the integrated context, though the direction and the magnitude of

16Both the Kolmogorov-Smirnov test (bootstrap version that accounts for ties) and the Wilcoxon

rank-sum test indicate no statistically significant difference between our control and treatment groups

(p> 0.10 for all covariates.
17The Kolmogorov-Smirnov test confirms the distributions are not equal (p< 0.001).
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the difference stay the same, there is no statistically significant difference between the two

treatment conditions.

In regards to sanctions, our results show that they increase public goods contributions

only in the integrated context, raising the average contribution by a notable 70% (two-sided

t-test, p=0.002). The findings also hold if we consider per-period contributions. In the case

of integrated institutions, the groups with sanctions have an average per-period contribution

of 3.32KM, compared to 1.95KM in groups without sanctions (p< 0.001).18

Finally, Figure 3 makes a comparison by all possible combination of treatments. The

two main findings, are that institutions of integration mitigate the negative influence of

ethnic diversity and make sanctions effective. That is to say, in the presence of institutions

of integration, costly sanctions have a large substantive effect, driving up contributions in

both ethnically homogenous and ethnically heterogenous groups.

Insert Figure 3 here.

To confirm the robustness of these findings, we repeat the same regression analysis as

above, partitioning our sample into integrated and segregated treatment conditions. The

results indicate that sanctions have a positive and significant effect on contributions in the

integrated context only; while group heterogeneity drives contributions down only in the

segregated context.

Insert Table 5 here.

It is important to note that our results on the role of institutions relate directly to

existing theories on public goods. Game theoretic models such as Fehr and Schmidt’s (1999)

predict that it is the introduction of credible, costly sanctions that shifts the equilibrium

from a noncooperative one (dominated by selfish motives and characterized by free-riding)

to a cooperative one (where players’ preferences for more equal group outcomes are sufficient

for at least one group player to undertake personal monetary cost in order to make costly

sanctioning credible). The evidence presented in this section suggests that a reason why

institutions of integration drive up contributions is because they can make the threat of

punishment more credible and, consequently, render sanctions more effective.

4.2. Institutions and the Effectiveness of Costly Sanctions

Given that the effect of sanctions on contribution differed by institutional context, we next

turn to examining whether and how the level of sanctioning varies across our treatment

18Kolmogorov-Smirnov test confirms the result (p< 0.001).
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conditions. Instead of levels of contributions, the focus of the analysis now turns to the

level of sanctioning as the main outcome variable. Since our results show that heterogeneity

lowers contributions and integration increases them, and since the theory of public goods

contributions suggests that costly sanctions are responsible for cooperation, we would expect

these relationships to manifest themselves in the level of sanctioning. That is to say, we

would expect that higher levels of ethnic diversity would lead to decreased sanctioning and

that institutions of integration would lead to increased sanctioning. These hypotheses are

consistent with the literature on in-group policing (Fearon and Laitin, 1996) as well as the

mechanism of strategy selection identified as significant by Habyarimana et al. (2007).

First, the experimental results show that increasing ethnic heterogeneity significantly

diminished the participants’willingness to sanction others in the group (two-sided t-test: p<

0.001).19 Increasing group heterogeneity reduces the average individual sanction amounts

by 46%. In ethnically homogenous groups, over the course of an average of 20 periods,

subjects spent an average total of 34.5KM sanctioning others, which was more than three

times the starting endowment for each period. In contrast, in mixed groups, the average

total sanctioning levels were only 18.54KM.This means that after receiving information

about each of the players in the game (including their ethnic identity and their contribution

in the first part of the game), individuals playing in homogeneous groups were willing to

spend double the amount in order to punish low-level contributors and achieve a more

egalitarian outcome in the second stage of the game. In other words, our results indicate

that sanctioning works in homogenous groups, but that it may be an ineffective tool for

promoting cooperation in ethnically mixed groups.

Second, the introduction of institutions of integration increases the willingness to sanc-

tion, but the size of this effect is relatively small and statistically significant only at 10%

level (two-sided t-test: p= 0.102). More specifically, the introduction of institutions of in-

tegration increases the willingness to sanction by an average of 14.5%. Over a period of 20

rounds, players that were exposed to integration sanctioned for a total of 30.6KM, while the

sanctioning levels in the presence of institutions of segregation were 26.8KM. Indeed, these

results suggest that in comparison to ethnic diversity, the effect of institutions is relatively

small; diversity had an effect that was almost twice as large as the effect of institutions.

However, further investigation revealed that the reason behind the smaller average effect

of institutions is that institutions have a different effect on homogenous and heterogenous

groups. Figure 4 illustrates the differential effect of institutions on sanctioning levels. The

19All the results of the t-tests in this section are confirmed using the non-parametric Kolmogorov-

Smirnov test.
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introduction of institutions had a large and statistically significant positive effect on sanc-

tioning in mixed groups (two-tailed t-test: p< 0.05). In fact, when considering only the

subsample of players in mixed groups, institutions of integration drove up sanctioning lev-

els more than four times. Over an average of 20 periods, the players who were in mixed

groups in presence of integration sanctioned for a total of 33.5KM, compared to only 6.3KM

in presence of institutions of segregation. As figure 4 indicates, institutions of integration

mitigate the negative effect of diversity on sanctioning. Hence, the main result of our previ-

ous section — that integration mitigates the effects of diversity on contributions — is now

strengthened; the analysis of the treatment effects on sanctions shows that institutions drive

up sanctioning in mixed groups, expanding the concept of what constitutes an ingroup for

effective ingroup policing and therefore ensuring that sanctioning is a credible instrument

for promoting public goods contribution.

Insert Figure 4 here.

To further validate that the use of sanctions is strategic rather than retributional, we

investigated how the participants sanctioning behavior correlated with the strength of their

ethnic identification, as reflected in their survey responses. Among those with strong ethnic

identities, sanctioning was actually lower in mixed groups than in homogenous groups,

although the difference was not statistically significant (two-tailed t-test, p= 0.127). Over

the course of 20 rounds, those with strong ethnic identities sanctioned an average 24.6KM

in homogenous groups, compared to 19.2 in mixed groups. This supports the assertion that

sanctioning is used strategically to enforce cooperation; if sanctions were used as retribution,

we would have expected to see greater sanctioning when players with strong ethnic identities

face non co-ethnics. Among those who have weaker ethnic identities, we observed twice as

high sanctioning in homogenous groups than in mixed groups (p< 0.001), with an average

sanctioning level of 32.4KM in homogenous groups compared to 17.6KM in mixed groups.

The finding that the change in sanctioning is greater among players with weak ethnic

identities than among those with strong identities further suggests that sanctions serve

a strategic purpose and are used to induce cooperation. They are not tools of ethnic

parochialism.

Insert Table 6 here.

To confirm the robustness of our findings, we estimated a series of regression models that

in addition to the main two treatment effects (diversity and institutions) also include (1) the

interaction of institutions and diversity, (2) the level of contribution in the first part of the
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period, and (3) the predetermined controls used perviously: income, parents’ worship fre-

quency, and math ability level. Table 6 reports the results of OLS (with heteroskedasticity-

robust standard errors), Tobit, random effects panel model (with heteroskedasticity-robust

standard errors), and the Tobit panel model with random effects. The two panel models,

random effects and Tobit random effects, are estimated with and without period effects. In

sum, regression results confirm the above analysis: the effect of integrative institutions in

mixed groups is to completely compensate for any negative effect that diversity has on sanc-

tioning behavior. The conclusion of the analysis is that institutions of integration induce

sanctioning behavior in mixed groups.

Furthermore, we evaluated whether punishment levels indeed serve the strategic purpose

of credible sanctions. If punishments are employed as a sanction to induce cooperation, one

would expect a statistically significant and positive relationship between punishment and

contributions. The regression results, presented in table 6 show that the higher contribution

levels are indeed associated with higher punishment levels by individuals in those groups.20

5. Conclusion

This study confirms previously reported evidence that, on average, ethnic diversity lowers

contributions to public goods while costly sanctions increase such contributions. However,

our findings also suggest three key effects resulting from the institutional context: (1) on

average, institutions of integration increase contribution to public goods; (2) institutions of

integration mediate the role of ethnic diversity, with the diversity of groups being positively

correlated with lower contributions only in the case of segregation; and (3) institutions

condition the role of costly sanctions, with institutions of integration allowing sanctions to

drive up contributions, while institutions of segregation render sanctions ineffective.

In all, the experimental design of our study has a comparative advantage in testing

causal relationships over existing observational studies on ethnicity and public goods as it

affords random assignment of the various treatments, arguably alleviating internal validity

concerns. Moreover, rather than providing attitudinal measures of inter-ethnic relations,

which do not involve any costs and therefore not necessarily reliable, this study takes a

behavioral approach evaluating actual actions that are in turn associated with non-trivial

monetary returns thus adding a level of concreteness to our results. Our approach is also

20For the purpose of clarity, we limit our discussion of the role of sanctions here and we present

further evidence on the dynamics of sanctioning and their role in promoting cooperation in our other

work.
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significantly different from classic field experiments or randomized policy interventions: Be-

cause the unit of analysis is individual behavior and because each of the students in the

integrated school was effectively assigned the treatment of being in such an environment,

the set up allowed us to conduct the identical laboratory experiment on contribution to

public goods in both the segregated and the integrated institutional context. Such a labo-

ratory setting provided a controlled environment that maximized the accuracy of estimated

treatment effects, a setup that rarely exists in more realistic, but also more complicated,

field experiments or random policy interventions where experimenters have no control over

the unobservable intervening variables.

Nevertheless, our experiment is not immune to methodological limitations. By bringing

the lab to the field a degree of internal validity was sacrificed to increase external validity.

For instance, while all evidence suggests that students were arbitrarily assigned to differ-

ent institutions (be they integrated or segregated schools), the estimated treatment effect

remains less reliable than if it were to be obtained in a controlled laboratory setting. In

addition, though there appears to be no self selection on the level of the teaching staff,

as the teachers from the merged segregated schools became the teachers of the integrated

school with no notable attrition in the process-, and interviews with school principals sug-

gest no notable underlying competence or attitudinal differences between the teachers in the

integrated and the segregated schools, resource constraints prevented us from confirming

these statements through a survey of the teaching staff. Teachers and teaching attitudes are

undoubtedly an integral part of what renders a school a community institution. Therefore,

even if there were a degree of self selection or possible variation in the levels of teachers’

competence or attitudes, our results on the positive effect of institutions of integration in

promoting cooperation would not be undermined. After all, the objective of this project is

to evaluate the differences, if any, between integrated and segregated schools on attitudes

towards contribution to public goods. That said, our work is certainly limited in that it does

not parse out the mechanisms of what makes an integrated institution more successful in

changing these attitudes-be it the interaction of students from diverse ethnic groups in the

same learning environment; the competence and attitudes of teachers staffing the school;

or, most likely, an interaction of the two.

In addition, the international community’s involvement in Bosnia and Herzegovina could

arguably cast light to the characterization of the institution of integration under study

suggesting that the institutional effects observed are somehow related to the students’ efforts

to please international donors. Interviews with teachers and administrators at all schools

revealed that the concern for good relations with the international community did not

differ between the segregated and the integrated schools. And the involvement of the
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international community in implementing school integration helped increase confidence that

the institutional variation was exogenous, preventing potential sources of bias that could

have arisen if the process of school integration was endogenous to local government politics.

Ultimately, this concern is another example of the trade-off the study faced in trying to

simultaneously maximize internal and external validity. While the real-world setting in

which the institutions are implemented make it difficult to perfectly isolate their treatment

effect, this limitation comes in exchange for real-world relevance.

But even when confident that our treatments have caused the aforementioned effects in

the context of Mostar, the extent to which we can generalize to other settings, populations

or methods of measurement suggests strong caution. For instance, though the people who

participated in our study were undoubtedly a representative sample of the secondary school

(gimnazija) population of Mostar, they are not a random sample of the population of the

city of Mostar or Bosnia and Herzegovina as a whole. Neither is Bosnia and Herzegovina,

a country which received an extraordinary amount of post-conflict humanitarian and de-

velopment assistance, the typical post-conflict environment. Further experiments in other

post-conflict settings with different subjects and different types of integrative institutions

would be necessary to test the replicability and applicability of our findings to other subject

populations and to a wider range of real-world problems of ethnic cooperation.

In sum, drawing upon the experience of post-conflict Bosnia and Herzegovina, we find

that institutions of integration can prove essential in fostering a cooperative society in the

aftermath of violence. More specifically, our findings suggest that the presence of integrative

institutions can bring about cooperation even when increased heterogeneity diminishes it,

thus introducing new ways of thinking about the role of institutions in war-torn divided

societies.
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Table 1. Relevant covariates by institution and ethnicity

Croat Bosniac

Segregated Integrated Segregated Integrated

Parental income

Mean 1366 1297 716 1080

SD 939 742 402 673

[min, max] [499, 5000] [450, 4500] [200, 2500] [499, 3500]

N 63 44 67 52

T-test t = 0.671 t = 0.014

Kolmogorov-Smirnov test p = 1.000 p < 0.001

Parental worship frequency

Mean 1.677 1.674 1.362 1.111

SD 0.784 0.837 1.014 1.058

[min, max] [0, 3] [0, 3] [0, 3] [0, 3]

N 62 43 69 54

T-test t = 0.985 t = 0.186

Kolmogorov-Smirnov test p = 1.000 p = 0.548

Math performance

Mean 2.955 2.534 2.836 3.136

SD 1.010 1.133 0.920 1.099

[min, max] [1, 5] [1, 5] [2, 5] [2, 5]

N 55 44 61 59

T-test t = 0.058 t = 0.109

Kolmogorov-Smirnov test p = 0.075 p = 0.579
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Table 2. Matching analysis of the average treatment effect of sanctions, diversity and institutions

on public goods contribution.

unmatched matched I matched II unmatched matched I matched II

Average treatment effect of diversity:

-0.964∗∗ -1.000∗∗ -1.786∗∗ -0.805∗∗ -0.705∗∗ -1.500∗∗

(0.262) (0.264) (0.316) (0.090) (0.077) (0.083)

Average treatment effect of sanctions:

0.505† 0.444 0.637† 0.679∗∗ 0.367∗∗ 0.684∗∗

(0.263) (0.303) (0.382) (0.083) (0.079) (0.076)

Average treatment effect of institutions of integration:

0.984∗∗ 1.357∗∗ 1.532∗∗ 0.862∗∗ 1.366∗∗ 1.563∗∗

(0.258) (0.320) (0.409) (0.086) (0.081) (0.072)

Matching income income income income

variables parents’ worship parents’ worship parents’ worship parents’ worship

math math math math

mother’s occupation mother’s occupation

father’s occupation father’s occupation

mother’s education mother’s education

father’s education father’s education

parents’ club memb parents’ club memb

parents’ volunteer parents’ volunteer

N 256 219 170 4360 3699 2819

Note: Treatment effects estimated individually for each treatment. For matched estimators, bias-adjusted SATE reported, standard

errors are robust to heteroskedasticity. For unmached, difference in means reported. The dependent variable is either average

contribution by participant (when N ≤ 229), or a participant’s contribution in each period (when ≤ 3892). Income is in 100s of

KM. Significance levels: †10%, ∗5%, ∗∗1%.
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Table 3. Covariate balance.

All data Matched data

Means Means SD Mean Means Means SD Mean

treated control control diff treated control control diff

Treatment: Diversity

Income 10.933 10.126 5.437 0.807 10.933 10.495 5.999 0.438

Parents’ worship 1.479 1.247 0.958 0.232 1.479 1.384 0.981 0.096

Math 3.045 2.794 0.999 0.251 3.045 2.904 1.040 0.141

Mother’s education 3.151 3.021 0.946 0.130 3.151 3.137 0.855 0.014

Father’s education 3.288 3.340 0.945 -0.053 3.288 3.288 0.905 0.000

Mother’s occupation 2.027 2.206 1.314 -0.179 2.027 2.205 1.322 -0.178

Father’s occupation 2.123 2.371 1.372 -0.248 2.123 2.178 1.358 -0.055

Parents’ club membership 0.068 0.062 0.242 0.007 0.068 0.082 0.277 -0.014

Parents’ volunteering 0.096 0.062 0.242 0.034 0.096 0.082 0.277 0.014

Treatment: Sanctions

Income 11.061 9.910 5.291 1.151 11.061 10.123 5.308 0.938

Parents’ worship 1.361 1.333 1.019 0.028 1.361 1.277 0.992 0.084

Math 2.813 2.986 1.093 -0.173 2.813 2.973 1.092 -0.160

Mother’s education 3.145 3.011 0.869 0.133 3.145 3.072 0.823 0.072

Father’s education 3.313 3.322 0.800 -0.009 3.313 3.337 0.816 -0.024

Mother’s occupation 2.133 2.126 1.301 0.006 2.133 2.169 1.314 -0.036

Father’s occupation 2.361 2.172 1.314 0.189 2.361 2.241 1.303 0.120

Parents’ club membership 0.048 0.080 0.274 -0.032 0.048 0.060 0.239 -0.012

Parents’ volunteering 0.084 0.069 0.255 0.015 0.084 0.060 0.239 0.024

Treatment: Institutions of Integration

Income 11.564 9.670 6.560 1.894 11.564 10.453 7.177 1.111

Parents’ worship 1.208 1.449 0.986 -0.241 1.208 1.375 0.971 -0.167

Math 2.983 2.842 0.975 0.141 2.983 2.944 1.002 0.039

Mother’s education 3.264 2.939 0.929 0.325 3.264 3.264 0.628 0.000

Father’s education 3.431 3.235 0.939 0.196 3.431 3.403 0.867 0.028

Mother’s occupation 2.264 2.031 1.350 0.233 2.264 2.208 1.383 0.056

Father’s occupation 2.486 2.102 1.366 0.384 2.486 2.333 1.404 0.153

Parents’ club membership 0.056 0.071 0.259 -0.016 0.056 0.056 0.231 0.000

Parents’ volunteering 0.083 0.071 0.259 0.012 0.083 0.069 0.256 0.014

Note: K-S test is the Kolmogorov-Smirnov test (bootstrap version that accounts for ties) and W

test is the Wilcoxon (Man-Whitney) rank sum test.
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Table 4. Regression analysis of treatment effects on public goods con-

tributions

Random Random Panel Panel

OLS Tobit Effects Effects Tobit Tobit

Treatments

Mixed -0.707∗ -0.701† -0.694† -0.764∗ -0.937† -1.015∗

(0.254) (0.294) (0.279) (0.276) (0.382) (0.384)

Sanctions 0.457 0.450 0.470 0.470 0.405 0.412

(0.276) (0.279) (0.265) (0.265) (0.363) (0.365)

Integrated 0.986∗∗ 1.000∗∗ 0.981∗∗ 1.106∗∗ 1.286∗∗ 1.442∗∗

(0.275) (0.291) (0.292) (0.289) (0.377) (0.380)

Controls

Income 0.036 0.038 0.036 0.036 0.050 0.049

(0.022) (0.021) (0.020) (0.020) (0.027) (0.027)

Parents’ worship 0.268† 0.268 0.268† 0.276† 0.272 0.281

(0.123) (0.140) (0.130) (0.129) (0.182) (0.183)

Math -0.046 -0.048 -0.050 -0.044 0.026 0.035

(0.129) (0.134) (0.135) (0.135) (0.174) (0.175)

Constant 1.166† 1.144† 1.170† 0.000 0.601 -0.194

(0.481) (0.524) (0.523) (0.000) (0.681) (0.722)

Period effects — — No Yes No Yes

N 219 219 3699 3699 3699 3699

Note: Reported coefficients and standard errors (robust for heteroskedasticity for OLS and R.E.)

in parentheses.

The dependent variable for the first two column is average contribution by participant; the latter

two columns it is a participant’s contribution in each period. Income is in 100s of KM.

Significance levels: †10%, ∗5%, ∗∗1%.
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Table 5. Regression analysis of treatment effects on public goods con-

tributions in the context of segregated and integrated institutions

Segregated Institutions Integrated Institutions

Random Panel Random Panel

OLS Tobit Effects Tobit OLS Tobit Effects Tobit

Treatments

Mixed -1.385∗∗ -1.376∗∗ -1.385∗∗ -1.672∗∗ 0.434 0.421 0.434 0.391

(0.248) (0.242) (0.239) (0.298) (0.447) (0.577) (0.597) (0.777)

Sanctions -0.365 -0.374 -0.366 -0.619† 1.524∗ 1.539∗ 1.524∗ 1.898∗

(0.246) (0.245) (0.243) (0.303) (0.480) (0.506) (0.491) (0.682)

Controls

Income 0.040† 0.041† 0.040 0.055† 0.036 0.040 0.036 0.050

(0.020) (0.019) (0.024) (0.023) (0.035) (0.036) (0.030) (0.049)

Parents’ worship 0.182 0.179 0.183 0.130 0.322 0.335 0.322 0.417

(0.108) (0.125) (0.120) (0.154) (0.219) (0.252) (0.250) (0.340)

Math -0.001 0.002 -0.007 0.055 -0.186 -0.195 -0.186 -0.139

(0.105) (0.131) (0.124) (0.161) (0.195) (0.222) (0.226) (0.299)

Constant 1.842∗∗ 1.830∗∗ 1.863∗∗ 1.615∗ 1.618 1.586 1.618 1.060

(0.405) (0.465) (0.472) (0.571) (0.861) (0.910) (0.946) (1.228)

N 118 118 1679 1679 101 101 2020 2020

Note: Reported coefficients and standard errors (robust for heteroskedasticity for OLS and R.E.)

in parentheses. The dependent variable for the first two column is average contribution by

participant, while for the latter two columns it is a participant’s contribution in each period.

Income is in 100s of KM. Significance levels: †10%, ∗5%, ∗∗1%.
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Table 6. Regression analysis of treatment effects on sanctions by sub-

jects in a public goods game, stratified by type of institutions.

Random Random Panel Panel

OLS Tobit Effects Effects Tobit Tobit

Treatments

Mixed -1.275∗∗ -1.299∗∗ -1.292∗∗ -1.338∗∗ -3.167∗∗ -3.167∗∗

(0.322) (0.296) (0.299) (0.236) (0.465) (0.465)

Integrated -0.494 -0.498 -0.462 -0.412 -0.822† -0.822†

(0.380) (0.278) (0.321) (0.259) (0.408) (0.408)

Mixed and Integrated 1.763∗∗ 1.784∗∗ 1.925∗∗ 1.971∗∗ 3.584∗∗ 3.584∗∗

(0.509) (0.455) (0.474) (0.376) (0.685) (0.685)

Controls

Contribution 0.089† 0.090† 0.074∗ 0.071∗ 0.086∗ 0.086∗

(0.042) (0.037) (0.026) (0.025) (0.030) (0.030)

Income -0.005 -0.004 -0.004 -0.004 0.002 0.002

(0.015) (0.014) (0.013) (0.011) (0.020) (0.020)

Parents’ worship -0.051 -0.056 -0.032 -0.029 -0.165 -0.165

(0.097) (0.113) (0.105) (0.086) (0.173) (0.173)

Math -0.068 -0.063 -0.071 -0.069 -0.075 -0.075

(0.088) (0.107) (0.098) (0.078) (0.161) (0.161)

Constant 1.922∗∗ 1.908∗∗ 1.855∗∗ 0.000 1.689∗ 1.689∗

(0.422) (0.372) (0.394) (0.000) (0.563) (0.563)

Period effects — — No Yes No Yes

N 107 107 1841 1841 1841 1841

Note: Reported coefficients and standard errors (robust for heteroskedasticity for OLS and R.E.)

in parentheses. The dependent variable for the first two column is average sanctioning by

participant, while for the latter two columns it is a participant’s sanction in each period. Income is

in 100s of KM.

Significance levels: †10%, ∗5%, ∗∗1%.
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Figure 1. Location of the three schools involved in the experiment.
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Figure 2. Description of treatments.
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Figure 3. Summary of the mean levels of public good contributions

by three experimental treatments (diversity, sanctions, and institutions)
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Figure 4. Summary of the mean levels of sanctioning levels by two

experimental treatments (diversity and institutions)
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