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mentation on public good provision using laboratory experiments. We find that
as long as there is some degree of social fragmentation, increasing it leads to lower
public good provision. This is mainly because the share of those who contribute
fully to the public good diminishes with social fragmentation, while the share of
free-riders is unchanged, which suggests social identity preferences drive our re-
sult, as opposed to self-interest. Importantly, socially homogeneous groups do
not generate the highest contributions: some social diversity is actually welfare-
improving. Finally, social fragmentation is felt differently for visible minorities,
whose contributions are higher than minority groups whose actions are not iden-

tifiable.
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1 Introduction

“In the presence of diversity, we hunker down. We act like turtles. The effect of diversity
is worse than had been imagined. And it’s not just that we don’t trust people who are
not like us. In diverse communities, we don’t trust people who do look like us.” Robert

D. Putnam (2007)

We live in an ever increasingly diverse world, whether measured in terms of ethnicity;,
religion or language. For instance, in the US there has been an increase in the proportion
of ethnic minorities. While currently accounting for roughly one third of the population,
they are expected to become the majority in 2042 (US Census, 2009).

Increasing social and ethnic diversity in societies may have important economic con-
sequences, namely on public good provision. Ethnic or social fragmentation has emerged
as a potential explanation for low public good provision in settings as diverse as African
countries (Easterly and Levine, 1997) and US cities (Alesina et al., 1999). A fundamental
question is why this is the case.

The literature on the effect of social fragmentation on economic performance has
identified two main causes for the negative relationship between higher fragmentation
and public good provision. On one hand, different social or ethnic groups may prefer
different public goods (Poterba, 1998). On the other hand, different social groups may
dislike sharing a public good with one another (Luttmer, 2001).

Distinguishing between these two causes is very difficult. To see why, consider a
hypothetical outdoors space between two neighbourhoods, each of whom is dominated by
one of two distinct social groups, say Indians and Portuguese. This space is potentially
suitable as a sports park, conditional on there being sufficient private investment by
community members. Private provision of sports facilities may be insufficient because
Indians prefer to play cricket, while the Portuguese may prefer soccer. Alternatively, it
could be that the Indian and Portuguese communities do not want to share the space
with each other due to discriminatory preferences. However, from the point of view of

an outsider, it is impossible to ascertain why public good provision is low.



Theories of inter-group relations in social sciences have argued that discriminatory
behaviour across ethnic or religious lines stem from competition for resources (Allport,
1954; Sherif et al., 1988). Economists have broadly taken two approaches to model
the role of social affiliation. The first approach emphasises that group affiliation is an
important tool to overcome market imperfections by promoting trust among members
of a given social group and therefore be able to overcome moral hazard problems (La
Ferrara, 2003; Bowles and Gintis, 2004). At the core of this approach is a game-theoretic
argument based on repeated interaction, in that more identical groups should be able
to achieve and sustain cooperative outcomes as equilibria via internal mechanisms of
monitoring and social norm enforcement.

The second is to assume that a sense of group identity enters individual preferences.
In this sense, individuals define themselves as a function of the group(s) to which they
belong.! As such, an individual may shape his behaviour as a function of group norms
(Akerlof and Kranton, 2000); or care not only about his well-being, but also about the
well-being of his fellow group members (Alesina and La Ferrara, 2000; Shayo, 2009; Fehr
and Hoff, 2011). This approach is in the spirit of social identity theory, which explains
the basis for discriminatory behaviour across groups (Brewer, 1979; Tajfel and Turner,
1979).

Our paper investigates, using laboratory experiments, whether higher social fragmen-
tation leads to lower public good provision and to what extent identity-based discrim-
ination can explain such behaviour. We eliminate the possibility that different groups
may prefer alternative public goods by allowing for only one public good to which mem-
bers of both groups may contribute. We generate two artificial groups in the lab, and
we exogenously change the degree of fragmentation by varying the relative size of each
group in the population playing the public good game. This allows us to measure the
interaction between social identity and fragmentation on public good provision cleanly.

We considered two information conditions in the main treatment: in one, subjects

ITajfel (1970) argued that membership of social groups had an effect on individual behaviour even

if such membership had no survival benefit.



could observe the contributions of each individual as well as his social group membership
(though never his actual identity). In the other condition, subjects could only see the
total contribution made by the other five subjects.

We find that a higher degree of social fragmentation leads to significantly lower
contribution levels and the highest contribution levels are observed with the lowest level
of fragmentation. Interestingly, this result comes from a drop in the share of players
who contribute maximally, rather than an increase in the fraction of free-riders, which
remains roughly constant across treatments.

However, fully homogenous populations do not contribute more than highly frag-
mented ones and contribute less than minimally fragmented populations. This implies
that an in-group affiliation is a powerful driver for cooperation, such that some diver-
sity may be beneficial; however, such an affiliation only works in the presence of an
out-group.

The impact of information on contributions is two-fold. On one hand, contributions
are on average higher when individual contributions are identifiable than when informa-
tion on aggregate contributions is available, irrespective of fragmentation levels. On the
other hand, the comparative static effects of social fragmentation are more salient in the
condition where only aggregate information is available. Furthermore, when individual
contribution levels are available, we do not observe any differences between majorities
and minorities; however, minorities contribute significantly less to the public good when
only aggregate information is available.

The remainder of the paper is organised as follows. The following section briefly
reviews the empirical literature on fragmentation, as well as the experimental literature
on social identity. Section 77 outlines a simple model of social identity preferences which
we use to set up the hypotheses underpinning the experiments. Section 7?7 outlines the
experimental design and procedures and section 77 presents the results. Section ?7?

concludes the paper with a discussion of the results.



2 Summary of the Literature

Recently economists have started to study the broader economic impact of social and
ethnic fragmentation on economic performance (see Alesina and La Ferrara (2005) for
an extensive review). Alesina et al. (1999) look at provision of public goods on a cross-
section of African countries and find a negative correlation between ethnic fragmentation
and the provision of such services. Khwaja (2009) finds that there is a negative relation-
ship between social heterogeneity and successful maintenance of public projects. Finally
Miguel and Gugerty (2005) find that schools in Kenya from fully homogeneous commu-
nities have 20 percent higher funding levels than schools in communities with the highest
degree of heterogeneity.?

Tajfel and Turner (1979) first demonstrated the effect of group affiliation on be-
haviour using experimental data. They showed that subjects playing simple distribution
games as a dictator would discriminate in favour of in-group members (and thus vio-
lating basic norms of equality), even when the basis for the existence of the group was
quite minimal — in this case, it was based on subjects’ preferences over paintings from
two artists. This finding has since been replicated in a number of experimental studies
(Haslam, 2004).

Most economics experiments focusing on the impact of group identity on cooperation
have looked at pure in-group/out-group differences in two-player cooperation games,
where a subject either plays against an in-group member or an out-group member.

Notable exceptions are Eckel and Grossman (2005), who looked at a team production

20ther papers analysing social fragmentation and economic outcomes include La Porta et al. (1999)
and Alesina et al. (2003) which find that ethnic fragmentation is negatively correlated with infrastruc-
ture quality, literacy and positively correlated with child mortality. Easterly and Levine (1997) find
a negative correlation between growth and ethnic fragmentation. Anderson (2011) finds that Indian
lower caste households living in villages which have a large upper caste majority have substantially less
income than in villages dominated by lower castes. He attributes this to a breakdown of cross-caste
trade in essential commodities like water. In microfinance, ethnic homogeneity can lead to higher re-
payment (Karlan, 2007) and socio-economic homogeneity results in lower default rates (Devereux and

Fishe, 1993).



experiment with groups of five. Their research question was whether eliciting a common
identity within a group would raise effort levels. They found identity matters most
when there is inter-group competition, i.e. when an out-group is made salient. In
this literature, group affiliation was achieved using either pre-existing identities, such
as gender (Brown-Kruse and Hummels, 1993; Cadsby and Maynes, 1998; Croson et al.,
2008), membership of social groups (Solow and Kirkwood, 2002; Goette et al., 2006),
or artificially-induced identities (Kramer and Brewer, 1984; Wit and Wilke, 1992; Eckel
and Grossman, 2005; Charness et al., 2007.)

Regarding the effect of ethnic diversity, Espinosa and Garza (1985) and Cox et al.
(1991) found that individuals from minority cooperated more with fellow minority partic-
ipants than with majority subjects. Habyarimana et al. (2007) combined experimental
methods with survey data and found public good provision was highest in areas when

group composition was homogenous along ethnic lines.

3 The Model

In this section we will first propose a model of how individuals incorporate group identity
into their preferences. We then apply this model to a linear public good provision game.
We propose hypotheses to test the effect of group identity on public good provision when
there are two distinct social groups, as well as the effect on contributions of varying the

relative size of each group.

3.1 Social Identity Preferences

We analyse the impact of social identity by making social preferences contingent on
group membership. We adapt the functional form proposed by McLeish and Oxoby
(2007), where an individual maximises a combination of his payoffs and others payoffs,
whose weights are a function of group membership: w;(z) = of7_; + (1 — of)m;(x),
where g € {I, O} indicates whether the other player is an in-group (I), or an out-group

member(Q). T_; is the average payoff of a member of group g, which we can interpret



as the "prototypical’ member of group g.

Chen and Li (2009) estimate parameter values for o, in a number of two-player
games and find that o/ > af. In other words, individuals express higher concern for
welfare of fellow in-group members than for out-group members.

We extend this model by allowing for the relative size of the in-group and out-group
with which an individual plays to vary.® We allow of to change as a function of the

relative size of each group. In particular we postulate that af is a function of S, where

= _#l
T #IH#O

has looked at how inter-group discrimination varies as a function of the relative sizes of

A large literature in psychology and sociology starting from Allport (1954)

two groups and this literature forms the basis of our assumptions regarding the functional
form of o (.5).

An in-group is defined as a set of players who share a given characteristic and who
identify themselves on the basis of that category. The out-group therefore, consists of
the players who do not share these characteristics. Biases either for in-group members
or against out-group members become salient only if players find others with different
characteristics or belonging to another group. In other words, if all players belong to
the same group then their attitude towards any individual would be undifferentiated.
Therefore, we assume that af(0) = o(1) = @;. For the case where there is an in-group
and an out-group, an individual can have two kind of biases: the positive bias towards
in-group members and the negative bias towards out-group members.*

First, Brewer (1991) postulates that in-group identification is the product of two
opposing needs. On one hand, individuals have a distinct need for inclusion. As such,

they feel the need to identify herself with a collective unit. On the other hand, people

3While the empirical literature on fragmentation has considered cases where there are multiple social
groups, we feel that restricting our attention to the two-group case is justified on two grounds. The
use of two groups allows us to adequately capture the notion of fragmentation for purposes of analysis.
Also, this paper is a first step in analysing the effect of fragmentation, and therefore, a two-group setup

is a reasonable starting point.
4Allport (1954) first recognised that attachment towards one’s in-groups should be seen separately

from potential hostility towards out-groups.



also have a need for distinctiveness: if a person is a member of an excessively large
group, she feels the need to search for differentiation. Interpreting this in light of our
model, this implies an inverted-U relationship between af(S) and S. Subjects will feel
a strong in-group bias when they are in medium-sized groups, rather than in extremely
large or small groups.

The second bias captured by a?(S) is the threat that out-group members pose when
groups are competing over physical resources (Levine and Campbell, 1972; Sherif, 1953.)
So as hostility against out-group members increases as biases for in-group members
increase. The implication is that af(S) will be U-shaped, where it is lowest (possibly
negative) when the relative size of the in-group is intermediate, and highest when S is

either close to zero or close to one.’

3.2 Public Good

There are n players, who participate in a VCM game. Players contribute ¢; towards a

public good and receive a monetary payoff m; such that

n

(1) T ::y—ci+ach

j=1
where y is the initial endowment and a is a parameter, 0 < a < 1 < na. There are two
distinct sub-groups in the n player group. By belonging to one of the two sub-groups,
player ¢ will have in-group members and out-group members. The number of out-group
members are #0 and the number of in-group members are #I =n — 1 — #0.

Let player i’s preferences be described by the following Von Neumann-Morgenstern

utility function:

(2) ug(m;, 7, 70,) = (1 —al(S) - ozzo(S)) m +al (S)7L, + a?(8)7,

-0 ' =1 7 —1

where a!(S), a?(S) capture player i’s concern towards in-group and out-group members’

A A

°Tt is worth emphasising that af(S) and af(S) need not be symmetric. In fact, the shape of

af(S) and af(S) will determine how social fragmentation affects contributions to the public good in

equilibrium.



1

welfare.® 7, and 7©,

group members. We assume that of(S),a2(S) € [-1,1], al(S) > af(9) for all S and
al(S) +af(S) < 1 forall S.

are the average payoff of player i’s in-group members and out-

The first assumption is the same as considered by Chen and Li (2009), and the second
assumption is based on the empirical estimations of af in the same study. Finally the
third assumption is designed to avoid the case where a player would burn money to gain
utility. The utility of player ¢ is therefore a combination of his own monetary payoff
and the average of others’ monetary payoff (both in-group and out-group.) Player ¢ can
belong to the majority if S > 1/2 or the minority if S < 1/2. If S = 1/2, then player i
is neither in a majority nor in a minority.

Combining equations 7?7 and 7?7, we obtain a utility function for player i that is a
function of own contribution (¢;), average in-group contributions other than player ¢
(eL,), average out-group contributions (2%;), af(S) and a?(S):

(3) ui(ci76£i769i) =y—c+ta Z ¢+ 0‘7;[<S)(Ci - Eiz) + O‘?(S)(Ci - Egi)
j=1

4 Experimental design and procedures

We begin the section by outlining the experimental design which is the basis for our

hypotheses. We then report the procedures used to collect the data.

4.1 Experimental Design

As stated earlier, we wish to test the impact on public good contribution of changes in
the relative size of the in-group. We now construct the hypotheses for our experiment.
Our experimental design, described in detail below, consists of a six-player linear public
good game, with players belonging to one of two groups. We vary the relative size of the
groups, from one extreme where all players belong to same group, to the case when there

half of the players belong to one group and the other half belong to the other group.

6 Although this functional form may be unfamiliar at first glance, it is easy to manipulate it such

that it depends on differences in payoffs, as per Fehr and Schmidt (1999) or Charness and Rabin (2002).



Table 1: Experimental design

Degree of Fragmentation
Control 6-0 5-1 4}-2 3-8
PuBLIC 6 7 7 8 8

RESTRICT - 6 6 6 6

This allows us to vary the level of fragmentation in a population and measure the levels
of contribution to the public good as a function of fragmentation.”

Table 7?7 describes the experimental design. The two rows relate to two informa-
tion treatments, PUBLIC and RESTRICT, on which we elaborate below. The columns
describe the degree of fragmentation; the entries within the table indicate the number
of independent groups we collected for that condition. The control treatment is when
agents played the public good game without inducing group identity.

Our first hypothesis concerns the relevance of identity-driven preferences. As noted
in the discussion of identity preferences, it is only in the presence of an out-group that

both the favourable in-group and the adverse out-group biases are salient. Recall that for

I

player i, ol (S) and af(S) capture his in-group and out-group biases as a function of the
relative social fragmentation S. As S changes, so does the intensity of these biases. If the
population consists of all players belonging to the same identity, then neither negative
out-group biases nor positive in-group biases will exist. As such, contributions from
players in populations where all players belong to the same group should be no different
from contributions in populations where group identity is absent (a!(S) = a?(5) = @;).
Therefore, average contributions in 6-0 should be the same as average contributions in

Control.

Hypothesis 1: Contributions to the public good by homogenous groups (6-0) are no

different than contributions by anonymous groups (Control).

"While the word population is used in a very different context in game theory, we use it here to
describe the set of six players playing the public goods game. This avoids using terms like sub-group to

refer to each of the two social groups in the six-player game.
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Next, we set up the two main hypotheses of the paper. They address the relationship
between social fragmentation (as measured by the relative proportion of each group in
the population) and contributions to the public good. We are interested in the effect of
fragmentation per se, as well as the comparative static effect of increasing the level of
fragmentation on behaviour.®

When we replace a player in a homogeneous population 6-0 with an out-group mem-
ber to construct a 5-1 group, we expect that identity-based biases will become salient.
The presence of one outsider will introduce the positive in-group bias af(S) and the
negative out-group bias a!(S). Since there is just one out-group member the negative

bias though present will be weak. Hence, we expect that there will be an increase in

average contributions. As a result we get our next hypothesis.

Hypothesis 2: Increasing the number of out-group members from zero to one will

lead to an increase in contributions to the public good.

According to the preferences and utility function described above, we hypothesise
there will be a level of social fragmentation S for which positive in-group and negative
out-group biases will be largest. Taking the 5-1 condition as a starting point, as we
increase the relative size of the minority, not only the minority group becomes more
salient, but the majority group becomes less dominant. As such, the players’ in-group
biases should increase — majority members become less common, while minority members
become part of a more meaningful group. Likewise, the negative out-group biases should
also become more salient as the concern for one’s group increases.

The effect of social fragmentation on contributions will depend on whether or not the
favourable in-group bias will dominate the negative out-group bias. If, as the proportion

of in-group (.9) falls, the favourable in-group bias, af(S), increases at a faster rate than
0

the negative bias against the out-group members, of’(.S), then we should expect to see

an increase in aggregate public good contribution as fragmentation increases. If instead,

80Qur hypotheses are based on the symmetric equilibria of the public good game with social identity

preferences. Please see Appendix for derivations.
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the negative out-group bias grows faster than the positive in-group bias then we will see
a drop in public good contributions as fragmentation increases. Since we have neither a
theoretical basis nor prior empirical results to determine which effect will dominate, we

state our next hypotheses as follows:

Hypothesis 3a: Contributions to the public good game will be unaffected by social

fragmentation.

If we reject Hypothesis 3a, we must specify the direction of the change in contribu-

tions due to changes in social fragmentation. This is formalised as follows:

Hypothesis 3b:  Contributions to the public good game will decline as social

fragmentation increases.

We now turn to the issue of how minorities will differ from majorities in terms of
their contributions to the public good. As explained above, as the size of the minority
increases, the positive in-group biases and negative out-group biases will become more
salient.

Whether or not the majority players will contribute on average more than the minor-
ity players will depend on whether the negative biases towards out-group will dominate
the positive in-group biases (which determine whether contributions go up or down as
fragmentation increases), but also whether such changes are more pronounced for one
group than for the other. If, for instance, the positive in-group biases dominate nega-
tive out-group biases, and that effect is more pronounced for minority players, then the
minority players will on average contribute more than majority players. We state our

hypothesis as:

Hypothesis 4: There will be no difference in contributions to the public good

between majority and minority players.

We conclude this section by formalising the hypotheses regarding the two information

conditions. The concept of social fragmentation in general, and the roles of majorities

12



and minorities in particular, are applied typically to large populations and large groups.
In that sense, there is a disconnect between what we can implement in the lab and what
we observe in reality. To mitigate that discrepancy, we created two information condi-
tions that capture the extent to which an individual’s actions are more or less visible to
the remainder of the population. In PUBLIC, it is possible to identify individuals’ actions,
although we do not allow reputation formation to occur (see the following section for
details.) On one hand, individual visibility could arguably lead to higher contributions
(Dana et al., 2011). On the other hand, this could cloud the effect of social fragmentation
by emphasising individual-level contributions as opposed to group outcomes. To test for
this effect, we implemented a second information condition, RESTRICT, where subjects
were only given information about total contributions by the other five players in their
population. We hypothesise that the comparative static effect of social fragmentation
should be more salient in the condition where subjects only receive feedback about total

contributions by the other five players.

Hypothesis 5: The effect of social fragmentation on contribution levels should be

more salient in the RESTRICT condition than in the PUBLIC condition.

An interesting consequence of providing feedback on individual contributions is that
in the 5-1 condition, members of the majority sub-group can identify the contribution
of the minority individual (without compromising his anonymity). Recent evidence
from trust games suggests that singling out an individual leads to significant changes
in behaviour (Galeotti and Zizzo, 2012). In our setting, being able to identify the
contributions of the minority player in the 5-1 condition could lead that individual
to match the contribution of the majority and therefore contribute more than if his

individual contribution was not possible to identify. This is our last hypothesis.

Hypothesis 6: Contributions by the minority element in the 5-1 condition will be

higher in PUBLIC than in RESTRICT.

13



4.2 Experimental Procedures

Before proceeding, a methodological note is warranted. To tackle our research question,
unlike field studies which draw on real forms of identity such as language (Fasterly
and Levine, 1997; Alesina et al., 1999) or caste (Banerjee et al., 2005), we rely upon
artificially induced identities, following the minimal group paradigm of Tajfel et al.
(1971). We induce identity via participants’ choices of paintings — an arbitrary task
which is completely unrelated to the main focus of the experiment.

While an arbitrary identity has the drawback of artificiality, it also allows the ex-
perimenter to study the relevance of social identity on behaviour, while isolating the
effect of individual preferences from the effect of a previous history of interaction. This
is often not possible in the field. Furthermore, individuals may have multiple identities,
each of whom may become salient depending on context (Sen, 2000). For instance, an
individual may identify himself through his nationality, ethnicity or gender.

By combining an artificial identity with strict anonymity in choices, the experimenter
can ensure that this is the only salient factor which influences choices. We can then study
the effect of identity while teasing out repeated interaction effects. While studying the
effect of particular types of identity such as gender or race is very important, we feel
that working with a generic identity fits the purpose of this study best.

Our experimental procedure encompasses three stages. Stage 1 assigns participants
to two different groups by eliciting their preferences over two artists’ paintings. Stage 2
is a problem solving stage designed to reinforce participants’ sense of affiliation to their

group. Stage 3 is the actual public good game. We elaborate on each stage below.

Stage 1: Group Formation and Assignment. We induced social identity by employing

a similar design to Chen and Li (2009). In the beginning of each session, participants
saw five pairs of paintings; in each pair, one painting was done by Gustav Klee and
the other by Wassily Kandinsky.? Participants had to state their preference for one of

the paintings in each pair. If participants preferred three or more Klee paintings, they

9The choice of paintings were chosen to be as similar as possible.
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were assigned to the Klee group. Otherwise they would be assigned to the Kandinsky
group. This meant that we could not guarantee that exactly half the participants in a
given session would go to one of the groups. However, the variation in group size across

sessions was small.!?

Stage 2: Identity Reinforcement. Once the Klee and Kandinsky groups were estab-

lished, to reinforce their sense of identity, subjects were given a team-building exercise.
This exercise consisted of identifying the authorship of two further paintings, one of
which was painted by Klee and the other by Kandinsky. Participants were allowed to
confer with fellow group members through a chat box for ten minutes. Communication
was almost unrestricted; participants were not allowed to use abusive language and they
were not allowed to identify themselves. Members of the Klee group could only see their
own fellow group members comments and vice-versa. Participants received an individual

payment for each painting they correctly identified.

Stage 3: Public Good Game. Following the painting identification stage, subjects

were randomly allocated to populations of six. Subjects knew the composition of their
own population, but they were not told of the composition of the other populations in

the session.

The composition of each population is the main treatment variable. As described
above, we considered four different treatments: homogeneous populations with six el-
ements of the same type (6-0), and a further three treatments varying the degree of
heterogeneity (5-1, 4-2, 3-3.) In addition, we ran an additional control treatment where
we did not induce identity, which consisted only of Stage 3 (Control.)

All subjects played a standard Voluntary Contribution Game over twenty rounds
with fixed matching. Subjects had twenty tokens that they had to allocate between a
private and a public account. Payoffs were determined by the following equation, with

the same parameters as Fehr and Géchter (2000).

10This also means we could not collect an equal amount of observations in all treatments.
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6
(4) m=20—c¢;+04) ¢

j=1

In PuBLIC, at the end of each round, a screen informed subjects of the individual
contributions by each of the other five subjects in their group, as well as his identity (Klee
or Kandinsky.) The software randomised the ord