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Abstract

We run an experiment where subjects play a standard repeated two player public good
game looking at the effect of being matched to a subject with different endowment - and
keeping fixed the overall distribution of endowments. Differently from the existing liter-
ature, all subjects are aware of the existing heterogeneity in endowments, regardless of
whether they are assigned to a homogeneous or heterogeneous group. Moreover, since
in modern societies financial heterogeneity typically correlates with many other forms
of heterogeneity, including habits, tastes and membership in given social groups, we
look at how financial heterogeneity interacts with in-group vs. out-group feeling, using
randomly formed groups. While neither economic integration nor group membership
alone significantly affect overall contributions, and hence welfare, the two strongly in-
teract: being matched to a partner with a different endowment and from the other group
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Abstract

We run an experiment where subjects play a standard repeated two player public good
game looking at the effect of being matched to a subject with different endowment — and
keeping fixed the overall distribution of endowments. Differently from the existing literature,
all subjects are aware of the existing heterogeneity in endowments, regardless of whether they
are assigned to a homogeneous or heterogeneous group. Moreover, since in modern societies
financial heterogeneity typically correlates with many other forms of heterogeneity, including
habits, tastes and membership in given social groups, we look at how financial heterogeneity
interacts with in–group vs. out–group feeling, using randomly formed groups. While neither
economic integration nor group membership alone significantly affect overall contributions, and
hence welfare, the two strongly interact: being matched to a partner with a different endowment
and from the other group results in particularly low contributions. Similarly, being matched
to a partner who is from the other group and has low endowment results in particularly low
contributions.

Keywords: public good game, economic segregation, in-group effect, laboratory experiment.
JEL classification: H41, C92, D31

1 Introduction

Economic interactions, such as the choice of (not) investing in a public good, often happen in
groups where individuals are heterogeneous along several dimensions — and know it. Some of these
dimensions have direct economic implications. For instance, a low income or wealth will limit the
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ability to contribute. Others do not, but may correlate with economic conditions, such as race or
ethnicity.

A stream of experimental literature has focused on the study of public good game experiments
with heterogeneity. For instance, the analysis of heterogeneous endowments has grown slowly but
steadily since the seminal work of Chan et al. (1996, 1999), motivated by the research question
of what is the effect of (re)distributing wealth unequally among members of a same group playing
a public good game. The effect of integration and segregation, that is, how mixing experimental
populations with different endowments affects social welfare, has been neglected in comparison.
In theory, the two research questions are similar, but they call for different experimental designs.
First and foremost, in order to draw results on integration and segregation, a design is needed
where subjects with both high and low endowments are observed both within heterogeneous and
homogeneous groups. Instead, the literature on heterogeneity of endowments has systematically
compared heterogeneous groups to homogeneous groups with either same average endowments (e.g.
Isaac and Walker, 1988; Chan et al., 1996, 1999; Hofmeyr et al., 2007; Keser et al., 2014), or only
low or high endowments (e.g. Cherry et al., 2005; Spiller et al., 2016).1

Second, the literature on heterogeneity only focuses on within–group differences in endowment
(if any) — members of homogeneous groups not being exposed to any heterogeneity in endowment
between groups. Importantly, this differs from the way real world groups interact: even in groups of
only rich (poor) individuals, members know that society is more heterogeneous. Indeed, integration
and segregation are phenomena that happen in contexts where the distribution of wealth is given and
known a priori. This dimension is lost in the control conditions (with homogeneous endowments)
of previous experiments on heterogeneity in endowments: for instance, in a condition with all
endowments equal to 20, subjects are not induced to feel poor, nor rich, as they do not know that
other sessions/groups have higher or lower endowments.

Hence, our experimental design includes two crucial features. First, we observe subjects with
given endowments choosing individual contributions both when facing peers with the same endow-
ment, and when facing peers with lower or higher endowment. Second, when subjects are assigned
their endowment, they know what the other options were — in the previous literature, this is true
only in hetereogenous groups, as no information was provided about the overall distribution in the
experiment.

While our focus is on how integration (or lack thereof) affects contribution to public goods, the
evidence we provide still represents a contribution to the literature on hetereogenous endowments
in public good games. Indeed, we verify whether heterogeneity affects choices because it implies
interacting with people with different endowment, or whether the mere knowledge of one’s relative
position in the distribution of endowments has an effect, regardless of interaction.

We consider our research question as orthogonal to the presence of non–linearities in the benefits
from the public good (and hence to the existence of internal Nash equilibria). Indeed, it is true that
early theoretical literature (Warr, 1983; Bergstrom et al., 1986) has established that redistribution
between (only) contributing subjects does not affect, at the margin, predicted total contributions
to the public good; but it is an established fact that subjects tend to contribute positive amounts
even when, in linear public good games, it is a dominated strategy.

1The only exception we are aware of is the work of Buckley and Croson (2006), who do mention (in footnote
9) having run one session with “rich” and one with “poor” players only; but this involved only 6 groups in total,
not analyzed in the study. In addition, Huber et al. (2022) study the similar issue of migration, with subjects able
to move from a ”poor” group to a ”rich” group, making a homogeneous group heterogeneous, but focusing on the
determinants and consequences of the transfer.
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The other dimension of heterogeneity we study — and interact with heterogeneity of endow-
ments — is the presence of different groups, and hence the comparison of contributions between
in– and out–group matching. Since Tajfel et al. (1971) pioneered the minimal group paradigm,
experimentalists have employed various mechanisms to manipulate the salience of artificial groups,
including face–to–face interaction and group tasks. In our design we are not using minimal groups
as defined by Tajfel et al. (1971) since, as in most economics experiments, it involves interaction
between the subjects (Chen and Li, 2009). We employ an original design where membership to
own group is made salient by using only two groups, while at the same time maximizing statistical
power for given sample size. There is a sizeable literature looking at the effect of group identity on
behavior in social dilemmas (Wit and Wilke, 1992), including public good games (Harbaugh and
Krause, 2000; Solow and Kirkwood, 2002; Eckel and Grossman, 2005; Goette et al., 2006; Charness
et al., 2014), but the comparison between in– and out–group matching, is relatively unexplored.2

Charness et al. (2007) study this comparison in the battle of the sexes and the prisoner’s dilemma,
with randomly formed groups whose salience they manipulate, while Chen and Li (2009) look at
various two–player dictator and response games. Battiston et al. (2018) study public good games
with real world groups, while several authors (Espinoza and Garza, 1985; Finocchiaro Castro, 2008;
Bigoni et al., 2017; Battiston and Gamba, 2020) study public good games in the lab with artificial
groups based on real world characteristics, such as ethnicity or geographic origin.3 To the best of
our knowledge, our study is the first to compare in– and out–group contributions in public good
games with purely random artificial groups.4

2 Experimental design

The experiment is presented from the beginning of each session as composed of two separate activi-
ties, but subjects were provided no details on the second one until after the first was over. Initially,
participants are randomly subdivided in two groups, identified by two different colors. We used
the names cobalt and coral for the colors, to try to avoid any potential biases such as associations
with political parties or sports teams of Italy, where the experiment was run. The first activity
is a contest between the two groups, based on a trivia game. Participants are asked to answer 12
open answer trivia questions: they do so while matched each with another member of their group,
with whom they take turns in answering, and can interact via a chat. They have 7 minutes total,
and for each question, they are free to make multiple attempts, without any negative consequence
for wrong answers; they move to the following question either when they find the right answer, or
after 1 minute. Questions were chosen in such a way as to motivate subjects towards making many
attempts and interacting via the chat.5 The group whose members, on average, find more correct
answers wins the contest, and a prize e1 per member; participants are only informed of the result

2Eckel and Grossman (2005) introduce an out–group component in their “tournament treatment” where, as in
our design, groups compete, as a mechanism to increase group salience; but in their work the public good game is
then played only with members of the same group.

3This approach was also applied in the study of other social dilemmas (Currarini and Mengel, 2016; Chen et al.,
2014).

4Tangentially related are studies on PGGs with partners/stranger matching (Grund et al., 2018), or studies where
interaction is in–group only but information on other groups is provided (Kandul and Lanz, 2021).

5For instance, while the question of “which Sicilian province is the island of Lampedusa part of?” was not easy
for most participants, it was comparatively easy to guess all provinces from the Sicily region until getting the correct
one. A similar argument applies to “what chemical element is fundamental in organic chemistry?”, or “which was
the first soccer team to win a Series A championship without ever losing a match?”.
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of the contest at the end of the session. This design guarantees that the pairwise interaction is the
only way that group members can affect each other’s behavior, increasing statistical power without
increasing the number of groups. The second activity is a two player repeated linear public good
game, involving 15 rounds. Each subject was matched to a same partner (different from the one in
the first activity) over all rounds, and could see the partner’s contribution after each round. Before
the activity, subjects were asked to answer control questions to show they understood the game.
Each participant is randomly assigned an endowment of either e5 or e10, and contributions are
multiplied by 1.5 (resulting in a marginal per–capita return of 0.75). Depending on the endowment
and on the group of participants, we obtain four experimental conditions at the pair level:

• Homo–Same: the two subjects have the same endowment and are in the same group

• Het–Same: the two subjects have different endowments but are in the same group

• Homo–Other : the two subjects have the same endowment but are in different groups

• Het–Other : the two subjects have different endowments and are in different groups

Experimental sessions were designed in such a way that in some of them, labeled as TI (for
“treatment interaction”), the group assignment coincided with the endowment assignment (e5 to
members of cobalt group, e10 to members of coral group or vice-versa, alternated between sessions),
and subjects were informed of this. In the other sessions, labeled as TS (for “treatment separation”)
there was no such correspondence, and subjects were only informed that some of them had been
assigned e5, some e10. In all cases, participants knew the endowment and group of their partner.

TI sessions included the Homo–Same and the Het–Other conditions. TS sessions each included
two out of the Homo–Same, Het–Same and Homo–Other conditions. Note that in order to target
a balanced sample size for the different experimental conditions (including Homo–Same in the two
different types of sessions), we ran more TS sessions than TI sessions.

We adopted the following randomization procedure: partners for the two activities were assigned
by first forming random groups of 4 (participants in each session were always a multiple of 4). Then,
given a group with members A, B, C, D, we formed pairs (A, B) and (C, D) in the first activity, and
(A, C), (B, D) in the second activity, and assigned colors and endowments consistently with the
desired condition (e.g. “A B cobalt and rich, C D coral and poor” would result in the Het–Other
condition). The absence of any interaction between different groups of 4 guarantees that each of
them can be considered an independent observation. Consistently with this, group level cluster
robust standard errors in the later empirical analysis are based on these groups of 4 subjects.

2.1 Procedures

We conducted our experiment in Pisa and Milan in October and November 2023, and preregistered
at the address https://osf.io/gqae4. Subjects were recruited using ORSEE (Greiner, 2015).
The experimental software was developed in oTree (Chen et al., 2016).

A total of 224 subjects, students in various disciplines (see Table 5 in Appendix A for a summary
of the control variables derived from the questionnaire), participated in 12 sessions (see Table 6 in
Appendix A for details).6 The first round in session III was accidentally skipped7; this results in

6Not considered are two pilot studies, as well as one session in Pisa in which unrecoverable network problems
disrupted several participant’s computers, rendering the chat unusable. That session was concluded normally except
that all participants were attributed the e1 prize from the trivia contest; the data was dropped.

7For consistency, in this session we subtract 1 from the variable indicating the round number for the first half of
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224 × 15 − 16 = 3344 observations. These reduce to 3134 after dropping 14 subjects who did not
successfully complete the control questions (results are virtually unchanged if we leave these in).

2.2 Hypotheses

Our first hypothesis concerns the effect of economic integration on contribution to public goods.

(H1) Contributions by participants in the Het–Same condition differ from those of
participants in the Homo–Same condition.

The related literature does not allow for a clear prediction: first because no study compares
rich, poor and mixed groups in the same experiment, second, because studies that compare mixed
and some kind of homogeneous groups report different conclusions. After a conjecture by Ledyard
(1995) that heterogeneity should reduce contributions, Chan et al. (1999) reports a positive effect of
heterogeneity, Isaac and Walker (1988); Cherry et al. (2005) a negative effect,8 Hofmeyr et al. (2007)
report no effect (rich and poor subjects tend to contribute a same share of their endowment) and
Keser et al. (2014) confirms this except for an extremely asymmetric distribution of endowments
(much more unequal than those we employ), in which case a negative effect is observed. Note that
according to Warr (1983) overall contributions should be, at the margin, unaffected by heterogeneity,
while Bergstrom et al. (1986) show that hetereogeneity should increase overall contributions if
only some subjects contribute; however these are theoretical results dealing with non–trivial Nash
equilibria in non–linear public goods, and have little to say in the linear case where the only, trivial,
Nash equilibrium is to not contribute anything.

Our second hypothesis concerns the interaction of endowment heterogeneity with ingroup feeling.
That is, we regress contributions (in all experimental conditions) on the treatment variables Het,
Other and their interaction, focusing on the latter coefficient.

(H2) The interaction of endowment and group membership affects contributions to the
public good.

Said otherwise, we check if the difference between contributions in Het–Other and Homo–Same
differs from the sum of the difference between Het–Same and Homo–Same and the difference be-
tween Homo–Other and Homo–Same.

With respect to this hypothesis, and more in general on the interaction of heterogeneity in
endowment and group membership, we are not aware of previous experimental studies that could
help form educated predictions. The only observation we can make is that our subjects know
that all participants in the session have either e5 or e10; hence, they can see these two values as
identifying two groups, in such a way that the Het condition could embed an implicit out–group
dimension, and potentially crowd out the explicit out–group dimension of the Other condition. If
this was true, then we should observe an interaction coefficient that goes in opposite direction to
that of the Het dimension taken in isolation — e.g. if subjects contribute less when matched to
a partner from the other group, then being matched to a partner from the other group and with
different endowment should result in larger contributions than the individual effect of out–group
and heterogeneity, added together, would suggest.

the rounds, hence guaranteeing that both initial and final rounds are aligned with those of other sessions. The choice
to split rounds exactly in half, hence with round 8 missing, is somewhat arbitrary but largely irrelevant.

8Rappoport and Suleiman (1993) also report a negative effect of heterogeneity in threshold public good games.
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3 Results

Figure 1 displays average contribution shares (that is, own contribution divided by own endowment)
disaggregated by experimental condition. Note that contribution averages are the most appropriate
measure for cross–condition comparisons, as different conditions happened to have (slightly) dif-
ferent shares of participants with high/low endowment. An alternative is to estimate a regression
with absolute contributions using a Weighted Least Squares where weights attributed to rich/poor
subjects in each cell are inversely proportional to their number; the result of this approach, which
gives virtually identical results, is displayed in Table 7 in Appendix A.

Figure 1: Average contribution shares, by experimental condition
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Note: average contributions in each of the four experimental conditions, over all rounds (left, where bars indicate

95% confidence intervals) and disaggregated by round (right).

Table 1 shows the results of a linear regression of contribution shares over a treatment variable
indicating whether the two participants in a pair had different endowment (Het=1), restricted to
Same pairs. We see that the treatment variable has a positive but non–significant coefficient. If
we interact the treatment variable with the rich variable, denoting an endowment of e10, the
treatment effect appears to be small for both poor (0.071) and rich (0.071-0.037=0.034) subjects,
and not statistically significant in either case. As expected, based on the existing literature (Spiller
et al., 2016), rich subjects appear to give a lower share of their endowment on average, as is visible
from the negative and strongly significant coefficient for rich.

Result 1 Integration per se does not affect overall contributions to the public good.

For what concerns the second hypothesis, Table 2 shows the results of estimating the models
with interaction between the treatment variables. In column (1), we find a negative and statistically
significant coefficient for the Het:Other variable, consistent with evidence from Figure 1.

Result 2 The interaction of the two dimensions (difference in endowment and in group) has a
strong, negative and statistically significant effect on contributions.
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Table 1: Evidence concerning Hypothesis 1 (effect of heterogeneity in endowment)

(1) (2)

Intercept 0.612∗∗∗ 0.602∗∗∗

(0.172) (0.171)
Het 0.051 0.071

(0.061) (0.065)
Het:rich -0.037

(0.073)
TI 0.130∗∗∗ 0.130∗∗∗

(0.048) (0.047)
Milan 0.027 0.027

(0.057) (0.057)
age 0.006 0.006

(0.006) (0.006)
econ -0.049 -0.046

(0.054) (0.055)
male 0.044 0.043

(0.039) (0.039)
rich -0.119∗∗∗ -0.107∗∗

(0.034) (0.044)
round -0.004∗ -0.004∗

(0.002) (0.002)

Observations 1852 1852

Note: Dependent variable: contribution share. Estimation restricted to Same pairs. “rich”: dummy variable

indicating an endowment of e10; “TI”: dummy variable indicating sessions where colors corresponded to

endowment levels; “econ”: dummy variable indicating participants who studied Economics. Clustered standard

errors at the group level in parentheses (“groups” are blocks of 4 subjects from which the pairs for the first and

second activity are sourced). Two-sided p-values: * p < 0.1, ** p < 0.05, *** p < 0.01
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Table 2: Evidence concerning Hypothesis 2 (interaction effect)

All Poor Rich All First round

(1) (2) (3) (4) (5)

Intercept 0.680∗∗∗ 0.602∗∗∗ 0.603∗∗∗ 0.668∗∗∗ 0.616∗∗∗

(0.100) (0.189) (0.155) (0.108) (0.128)
Het 0.052 0.060 0.027

(0.059) (0.066) (0.077)
Other 0.019 -0.058 0.113 -0.001 0.009

(0.049) (0.045) (0.070) (0.040) (0.055)
rich -0.111∗∗∗

(0.030)
Het:Other -0.281∗∗∗ -0.176 -0.408∗∗∗

(0.108) (0.116) (0.147)
PoorMatch 0.023 0.035

(0.038) (0.045)
Oth:PoorM -0.174∗∗∗ -0.182∗∗

(0.062) (0.080)
TI 0.140∗∗∗ 0.151∗∗ 0.152∗∗ 0.019 0.020

(0.046) (0.059) (0.065) (0.030) (0.036)
Milan 0.040 0.108∗∗ -0.019 0.032 0.013

(0.036) (0.047) (0.054) (0.034) (0.038)
age 0.002 0.004 0.001 0.002 0.000

(0.004) (0.007) (0.005) (0.004) (0.005)
econ -0.014 -0.132∗∗ 0.063 -0.016 -0.072∗

(0.040) (0.058) (0.054) (0.042) (0.041)
male 0.078∗∗∗ 0.139∗∗∗ 0.032 0.069∗∗ 0.105∗∗∗

(0.029) (0.043) (0.042) (0.030) (0.036)
round -0.005∗∗∗ -0.006∗∗ -0.004∗ -0.005∗∗∗

(0.002) (0.002) (0.002) (0.002)

Observations 3134 1552 1582 3134 226

Note: Dependent variable: contribution share. Columns (2) and (3): poor and rich subjects, respectively: column

(5): only first round. “rich”: dummy variable indicating endowment of e10; “TI”: dummy variable indicating

sessions where colors corresponded to endowment levels; “econ”: dummy variable indicating participants who

studied Economics; “PoorM[atch]”: dummy variable indicating being matched to a subject with an endowment of

e5. Clustered standard errors at the group level in parentheses. Two-sided p-values: * p < 0.1, ** p < 0.05, ***

p < 0.01
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Estimating the same regression on poor and rich subjects separately (columns (2) and (3))
reveals a more nuanced picture: while both these groups of subjects feature negative values for the
interaction variable, only the coefficient for rich subjects is statistically significant — and it is also
much larger in absolute value. Another way to phrase this is that contributions specifically decrease
when (rich) subjects are matched to poor subjects of the other group. This effect is also visible in
Figure 2 (top left), where however it seems to hold not just for rich subjects: within both the block
of four Homo columns and in the block of four Het columns, the lowest values are observed in the
fourth column, relative to PoorMatch=1 (denoting a partner with low endowment) in the Other
condition. Indeed, the effect is very clear when we aggregate over the Het dimension (Figure 2, top
right); furthermore, when looking at contributions over time (bottom panel), the line for subjects
with poor partners of the other group stands out as starting lower than all the others, and always
remaining below the others. Hence, in column (4) of Table 2, where all subjects are included, but
Other is interacted with PoorMatch (rather than with Het), the interaction variable is once more
large in absolute value, and statistically significant. Interestingly. it even remains significant if we
restrict to the first round of play (column (5)), emphasizing that (as also appears from Figure 2)
this interaction effect is at work from the beginning, rather than emerging from the evolution of
contributions.

Result 3 Subjects contribute significantly less when matched to a peer who is from the other group
and is poor.

Looking at control variables, we see that the coefficient for Milan, denoting the six sessions
run there, is small and close to zero; it is positive (0.108) and statistically significant only when
restricting to poor subjects (column (2) of Table 2). Age does not seem to affect contributions in
any way (notice it has little variability within our sample of university students), being a student in
economic disciplines has at most a marginally significant negative effect. Table 2 shows that male
participants contribute significantly more — at least poor ones (column (2)): existing experimental
literature on gender effects in public good games reports mixed results (Nowell and Tinkler, 1994;
Solow and Kirkwood, 2002). As typical in public good games (Andreoni, 1988), and clearly visible
in Figure 1, contributions significantly decrease over round, and indeed the coefficient for Round is
negative and significant in all specifications.

3.1 Exploratory analyses

The Other coefficient is close to zero and non–significant for all specifications in Table 2: being
matched to a member of own or other groups does not affect contributions, if endowments are
homogeneous (the effect in presence of heterogeneous endowments being captured by the interaction
variable). This is somewhat surprising given the literature presented in Section 1 — despite no
previous study having looked at public good games and purely artificial groups, both studies on
other social dilemmas with artificial groups (Wit and Wilke, 1992) and studies on public good
games with real world groups/characteristics (Battiston et al., 2018; Espinoza and Garza, 1985;
Finocchiaro Castro, 2008; Bigoni et al., 2017; Battiston and Gamba, 2020) find lower cooperation
in out–group settings.

Interestingly, in Figure 1, right, there appears to be a sharp distinction between Same and Other
conditions during the first few rounds — a distinction which then disappears, with Homo–Other
contributions becoming similar to contributions in the Same condition. In light of this, we present
in column (1) of Table 3 a model focusing on the Other/Same dimension and restricted to the first

9



Figure 2: Average contribution shares, conditional on partner’s endowment
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round. The coefficient for Other is negative (-0.083) and significant:9 being matched to a member
of the other group does negatively affect the unconditional propensity to contribute, as opposed to
the propensity to reciprocate.

As a more general attempt to cleanly identify the role of reciprocity in our results, we define
a variable dshare1 measuring the difference between own and one’s partner’s contribution share in
the first round: for ease of interpretability we re-scale it over the interval [0, 2] by adding 1 to its
value (so all values are positive). We then regress the change in contribution share from the first to
the second round over dshare1, Het, and their interaction, together with the usual controls. As can
be expected, dshare1 has a negative (-0.383) and statistically significant coefficient (see column (2)
of Table 3) — subjects tend to reduce their contribution after having observed a lower contribution

9It remains negative and significant if instead than round 1 we consider any round from 2 to 8 — results available
upon request.
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(in proportion) from their partner. Het also has a negative (-0.168) and marginally significant
coefficient: partners with different endowments seem more likely to decrease their contribution
from the first to the second round. However, the interaction variable has opposite sign (0.144) and
is also marginally significant, suggesting that heterogeneity in endowments might be related to a
milder reaction to an undercontributing partner. Interestingly, if we disaggregate this analysis by
own endowment (columns (3) and (4) of Table 3), we find that the observed patterns essentially
characterize only rich subjects, for whom both Het and the interaction variable have larger absolute
value and are statistically significant.

Similarly, if we interact dshare1 with Other (column (5)), we get a negative value (-0.144)
for Other and a positive value (0.128) for Other:dshare1, neither significant (the coefficient for
dshare1 is again negative and statistically significant), but when we disaggregate the analysis by
own endowment (columns (6) and (7)), we again find that the coefficients are larger in absolute
value and statistically significant (only) for rich subjects. Perhaps, rich subjects who meet a partner
different from them — be it in endowment, or in group membership — expect low contributions
and hence tend not to increase their own; but for the same reason, they do not react too negatively
if the partner contributes little, as this matches their expectation. Overall, these results, and in
particular the sign of the interaction coefficients, suggest that (lack of) reciprocity does not explain
the negative effect of differences between partners; if anything, this lack of reciprocity attenuates it
in the initial rounds.

The coefficient for “male” is significant in Table 2 (e.g. column (1)), but not in Table 1, where
we only consider subjects in the Same condition. Indeed, if we restrict to the Other condition
(Table 4, column (1)), we find that the coefficient for “male” is strongly significant and quite
large. In columns (2) and (3) of Table 4, we run a similar analysis splitting the sample along the
Homo/Het dimension. Again, we find that the gender effect is treatment specific, in the sense
that males give significantly more, compared to females, in the Het condition, but not in the
Homo condition. Notice that instead no difference in gender effect appears with reference to the
PoorMatch variable: the interaction coefficient Other:PoorMatch:male is not significant in column
(4) (the only significant coefficient being Other:PoorMatch, already observed in Table 2). Summing
up, women give significantly less than males when matched to a subject from the other group or
with different endowment, not specifically when matched to a subject who is from the other group
and poor.

The statistical significance of the TI variable in both Tables 1 and 2 means that, at least to some
extent, the mere knowledge that colors and endowments were associated had an effect on behavior,
increasing contributions. As a reminder, subjects in the Homo–Same condition were purposely
distributed in roughly equal shares between TI sessions (together with the Het–Other condition)
and TS sessions (together with Het–Same or Homo–Other condition). Given that all participants
ignored what experimental conditions were being tested in the other groups — unobservable to
them — the only difference was that in TI sessions, participants were informed that all subjects in
one group were rich while all subjects in the other group were poor; instead, in TS sessions, they
were not provided any indication of a relation between color and endowment (as indeed, there was
none).

We test in column (5) of Table 4, where we restrict to the Homo–Same condition, whether
this effect was related to own endowment: we find that the TI:rich interaction variable is (not
statistically significant and) virtually zero: indeed, further disaggregating based on own income
(columns (6) and (7)) finds a positive, significant and somewhat similar effect of TI for both poor
and rich subjects.

11



Table 3: Analysis of initial rounds

Round 1 Round 2 R 2/Poor R 2/Rich Round 2 R 2/Poor R 2/Rich

(1) (2) (3) (4) (5) (6) (7)

Intercept 0.689∗∗∗ 0.419∗∗∗ 0.391∗∗ 0.422∗∗∗ 0.375∗∗∗ 0.431∗∗ 0.327∗∗

(0.106) (0.105) (0.164) (0.150) (0.105) (0.182) (0.136)
Het -0.168∗ -0.019 -0.227∗∗

(0.088) (0.188) (0.098)
dshare1 -0.383∗∗∗ -0.375∗∗∗ -0.369∗∗∗ -0.361∗∗∗ -0.392∗∗∗ -0.338∗∗∗

(0.058) (0.088) (0.072) (0.051) (0.087) (0.060)
Het:dshare1 0.144∗ 0.030 0.191∗∗

(0.084) (0.155) (0.097)
Other -0.083∗∗ -0.144 -0.149 -0.202∗∗

(0.039) (0.088) (0.147) (0.101)
Oth:dshare1 0.128 0.092 0.252∗∗

(0.092) (0.143) (0.099)
TI 0.007 -0.001 0.023 -0.010 -0.002 0.028 0.002

(0.039) (0.024) (0.037) (0.031) (0.025) (0.043) (0.035)
Milan 0.027 0.022 0.049 -0.000 0.024 0.046 0.005

(0.037) (0.028) (0.046) (0.033) (0.028) (0.045) (0.032)
age -0.000 0.001 0.001 0.001 0.002 0.001 0.002

(0.004) (0.003) (0.006) (0.005) (0.003) (0.006) (0.005)
econ -0.069∗ -0.056∗∗ -0.130∗∗∗ -0.010 -0.046∗ -0.131∗∗∗ 0.018

(0.041) (0.027) (0.044) (0.034) (0.027) (0.039) (0.035)
male 0.134∗∗∗ 0.028 0.034 0.028 0.022 0.034 0.012

(0.035) (0.024) (0.037) (0.028) (0.023) (0.036) (0.029)
rich -0.138∗∗∗

(0.037)

Observations 210 210 104 106 210 104 106

Note: Dependent variable: contribution share in column 1, variation in contribution share from first to second

round in other columns. “rich”: dummy variable indicating endowment of e10; “TI”: dummy variable indicating

sessions where colors corresponded to endowment levels; “econ”: dummy variable indicating participants who

studied Economics; “PoorM[atch]”: dummy variable indicating being matched to a subject with an endowment of

e5. Clustered standard errors at the group level in parentheses. Two-sided p-values: * p < 0.1, ** p < 0.05, ***

p < 0.01
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Table 4: Exploratory analyses

Other Homo Het All Homo/Same H/S/Rich H/S/Poor

(1) (2) (3) (4) (5) (6) (7)

Intercept 0.724∗∗∗ 0.545∗∗∗ 1.010∗∗∗ 0.678∗∗∗ 0.240 0.053 0.348
(0.103) (0.163) (0.158) (0.114) (0.216) (0.284) (0.432)

Het -0.021
(0.028)

Other -0.128∗ -0.047 -0.034
(0.068) (0.036) (0.056)

rich -0.130∗∗ -0.065 -0.105
(0.061) (0.075) (0.067)

male 0.135∗∗∗ -0.006 0.170∗∗∗ 0.086 0.035 0.038 0.022
(0.050) (0.077) (0.055) (0.053) (0.050) (0.066) (0.079)

Other:male 0.178 0.079 0.084
(0.118) (0.098) (0.077)

rich:male 0.060 -0.166∗

(0.111) (0.086)
PoorMatch 0.065

(0.050)
PoorM:male -0.109

(0.080)
Het:male -0.060

(0.092)
Oth:PoorM -0.177∗∗

(0.083)
Oth:PoorM:male 0.009

(0.130)
Other:rich 0.227∗∗ -0.085

(0.092) (0.132)
Oth:rich:male -0.138 -0.044

(0.184) (0.181)
Milan 0.068 0.078 -0.026 0.031 0.114 0.016 0.193

(0.048) (0.050) (0.055) (0.035) (0.077) (0.093) (0.123)
TI -0.021 0.148∗∗∗ -0.047 0.024 0.148∗∗ 0.148∗∗ 0.172∗∗∗

(0.028) (0.048) (0.036) (0.030) (0.067) (0.064) (0.062)
TI:rich -0.008

(0.088)
age -0.004 0.006 -0.008 0.001 0.019∗∗∗ 0.022∗∗ 0.014

(0.004) (0.006) (0.007) (0.004) (0.007) (0.010) (0.015)
econ 0.059 -0.008 -0.026 -0.009 -0.010 0.111 -0.118

(0.058) (0.048) (0.078) (0.043) (0.066) (0.080) (0.099)
round -0.007∗∗ -0.001 -0.011∗∗∗ -0.005∗∗∗ -0.002 -0.000 -0.005

(0.003) (0.002) (0.002) (0.002) (0.003) (0.004) (0.004)

Observations 1282 1837 1297 3134 1222 626 596

Note: Dependent variable: contribution share. “rich”: dummy variable indicating endowment of e10; “TI”:

dummy variable indicating sessions where colors corresponded to endowment levels; “econ”: dummy variable

indicating participants who studied Economics; “PoorM[atch]”: dummy variable indicating being matched to a

subject with an endowment of e5. Clustered standard errors at the group level in parentheses. Two-sided p-values:

* p < 0.1, ** p < 0.05, *** p < 0.01
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4 Discussion

The behavioral literature suggests that the choice of how much to contribute to a public good
in a group where subjects have different endowments is not a trivial decision to make — or to
model. Some of the motivations that the literature has identified, such as fairness motives and
reciprocity, are in conflict, since a rich subject who primarily values fairness should contribute more
when encountering a poorer subject, while the opposite should happen if the rich subject primarily
values reciprocity — as the poorer partner is unable to match large contributions.

In comparison, these behavioral effects should in theory not predict any effect of in– vs. outgroup
behavior, at least in the presence of minimal and ephemeral groups of anonymous peers. Our
protocol for group priming was relatively mild: interaction happened with another group member
only (who was different from the partner in the subsequent public good game), it was mediated by
a chat. Furthermore, it was anonymous, and it was perfectly evident that there were no payoff–
relevant spillovers between the two activities. In fact, the absence of an effect of group membership
alone (in absence of heterogeneity in endowments, and except in the very first rounds) is consistent
with this (in– vs outgroup effects in public good games have been observed in the experimental
literature, see for instance Goette et al., 2006; Battiston et al., 2018). Similarly, the presence of
another dimension of heterogeneity (in the endowment) might have partly distracted the subjects
from the role of groups. Considering all of this, the presence, size and statistical significance of
interaction effects is even more striking, both when we consider the interaction with heterogeneity,
and with being matched to a poor partner.

This is even more true if we consider that heterogeneity in endowments itself creates groups
— of high endowment and low endowment subjects — whose members actually have in common
something more substantial than colors (or than cooperation in a past competition), and could
hence experience in– vs outgroup effects, possibly crowding out those of our color–based groups.
The opposite instead happens, – we observe a crowding in, as heterogeneity and group membership
strongly interact.

In conclusion, it is telling that despite a design that arguably limits the ability to form bonds
among group members, a strong effect emerges according to which poor subjects from a different
group receive less from both rich and poor participants alike. It is only reasonable to expect that
in the real world, where group bonds are more salient, such interactions are even more important.
Clearly, a crucial element of our design is that subjects do not get to choose their partners for
the public good game: it is possible that when economic agents are given freedom of choice in
transactions, the freedom itself helps build the required mutual trust. However, to the extent
that differences — possibly under multiple dimensions — do reduce mutual trust, leading to sub–
optimal outcomes, subjects might learn to expect this and simply reduce the occasions for economic
interactions with fellow citizens who are somehow different from them. That is, if integration is not
imposed, given the results from our experiment, it is only natural to expect that it will not happen
— precisely what recent experimental evidence shows in the case of endogenous group formation
(Stallen et al., 2023).

We studied the interaction between endowments and group membership in public good games
because, despite the simple rules (and game–theoretic analysis), they feature a complex mix of
possible theoretical motives (including reciprocity), and of empirically observed behavioral patterns:
thus we considered them likely to be affected by heterogeneity. Further research could be devoted to
testing a similar design with other social dilemmas, including simpler games such as the trust game
and the dictator game. In addition, given the reluctance of all subjects to give to poor subjects from
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a different group, it would be interesting to study the effect of permanent changes in endowment
status — from rich to poor, or vice-versa — during the game.
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A Additional material

Table 5: Distribution of control variables

age econ male
City

Pisa 24.73 0.15 0.47
Milan 20.91 0.29 0.37

Note: city–specific mean for each control variable. Beyond Economics, “econ” includes Marketing and Business

Administration. The other most frequently observed disciplines were Political Sciences, International Relations and

Engineering.

Table 6: Structure of sessions

Session type TI TS without. . . TS (all) Total
Homo–Same Homo–Other Het–Same

Sessions in . . .
Pisa 3 1 1 1 3 6
Milan 2 1 1 2 4 6
Total sessions 5 2 2 3 7 12
Subjects in condition . . .
Homo–Same 40 16 32 48 40 TI + 48 TS
Het–Same 20 24 44 44
Homo–Other 16 28 44 44
Het–Other 48 0 48
Total subjects 88 36 40 60 136 224
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Table 7: Weighted Least Squares estimation of main results

Same Same All Poor Rich All First round

(1) (2) (3) (4) (5) (6) (7)

Intercept 3.329∗∗ 3.224∗∗ 3.875∗∗∗ 3.312∗∗∗ 6.690∗∗∗ 4.941∗∗∗ 5.020∗∗∗

(1.459) (1.425) (0.800) (0.944) (1.351) (0.722) (0.789)
Het 0.279 0.439 0.308 0.246 0.275

(0.485) (0.345) (0.474) (0.326) (0.775)
Other 0.355 -0.311 1.139 0.055 -0.323

(0.409) (0.220) (0.698) (0.564) (0.530)
rich 2.739∗∗∗ 2.889∗∗∗ 2.661∗∗∗

(0.302) (0.369) (0.272)
Het:Other -2.382∗∗∗ -0.814 -4.112∗∗∗

(0.877) (0.570) (1.475)
Het:rich -0.303

(0.632)
PoorMatch -0.182 -0.237

(0.503) (0.465)
Oth:PoorM -1.230 -0.671

(0.781) (0.778)
TI 0.954∗∗ 0.957∗∗ 1.064∗∗∗ 0.734∗∗ 1.532∗∗ -0.180 -0.020

(0.388) (0.385) (0.373) (0.300) (0.662) (0.346) (0.344)
Milan -0.030 -0.036 0.091 0.444∗∗ -0.160 0.169 -0.008

(0.473) (0.474) (0.320) (0.217) (0.574) (0.380) (0.371)
age 0.022 0.023 -0.010 0.009 -0.016 0.012 -0.019

(0.054) (0.053) (0.029) (0.036) (0.044) (0.029) (0.033)
econ -0.391 -0.359 0.051 -0.684∗∗∗ 0.561 0.529 0.115

(0.472) (0.469) (0.367) (0.255) (0.571) (0.421) (0.351)
male 0.328 0.313 0.515∗∗ 0.844∗∗∗ 0.349 0.935∗∗∗ 1.123∗∗∗

(0.335) (0.339) (0.250) (0.204) (0.446) (0.309) (0.322)
round -0.030∗ -0.030∗ -0.039∗∗∗ -0.030∗∗ -0.047∗∗ -0.039∗∗∗

(0.016) (0.016) (0.013) (0.013) (0.022) (0.013)

Observations 1852 1852 3134 1552 1582 3134 226

Note: Estimations featured in tables 1 (columns (1) and (2)) and 2 (columns (3) to (7)) using absolute (rather than

relative) contributions, and estimating via Weighted Least Squares where weights of rich/poor subjects are

inversely proportional to their numerosity in each cell. See tables 1 and 2 for details.
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B Screenshots

Figure 3: Screenshot of the first phase (trivia contest)

Note: the frame and chat background had the color of the group — cobalt in this case.

Figure 4: Screenshot of the second phase (public good game)

Note: this player has e10 and is matched to a player with e5; both are members of the Cobalt group. Hence, this

is the Het–Same condition, in a TS session.
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C Experimental instructions

The instructions that follow (translated from Italian) were displayed on each computer and also
read aloud.

General instructions

Welcome, and thanks for your participation in this experiment. If at any time you have a
question, please raise your hand and we will come to answer.

• Please put away your phone or anything that might distract you, and do not communicate
with the other participants.

• This session is composed of two quick activities. We will now describe and run the first
activity; then we will move to the second.

• All participants to this session are subject to the same rules.

• First, you will be split in two groups, which for convenience will be identified with the
colors cobalt and coral.

• The groups’ composition will never be revealed.

Description of first activity

You have been assigned to the cobalt group. The first activity is a competition between
your group and the coral group.

The two groups will remain the same until the end.
The competition consists in answering 12 trivia questions on various topics. Each correct

answer is worth one point, each wrong or missing answer is worth 0. The winner will be the
group whose members make on average more points: they will get e1 each (in addition to
their respective earnings from the second phase).

In this competition, you will be paired with another member of your group, cobalt: you
will take turns in answering, and you can help each other, using an in–screen chat that will be
made available.

You have 60 seconds for answering each question, but as soon as the correct answer is
provided, you will immediately move to the following question. During this time, you are free
to make as many attempts as desired. In total you have 7 minutes to answer the questions.
The answers do not discriminate between lower and uppercase letters, so you can use them
indifferently.

In the chat box, you can write anything except:

1. profanities of any kind,

2. your name or any element that might reveal your identity.
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[Inside the trivia screen]
Remember that the participant you are interacting with is also a member of the cobaltgroup,

and that what matters for the competition is the overall number of correct answers provided
by all members of your group.

Description of second activity

We will now move to the second activity.
For this activity, each participant in this room is assigned a given endowment, that can be

e5.00 or e10.00. [In TI sessions: For this activity, each participant of the cobalt group is
assigned e10.00, and each participant of the coral group is assigned e5.00. ]

• You have now been matched to a different participant, who may be from your group, or
from the other.

• You must decide what to do with the amount of money you were assigned. In particular,
you can decide how many euros to contribute to a common pool with the other participant
you were matched to.

• The other participant you were matched to is facing the same decision.

• Any money in the common pool is multiplied by 1.5 and split between you and your
partner in equal shares, hence regardless of each participant’s specific contribution.

• Instead, money you do not contribute to the common pool remains yours.

• This mechanism will be repeated for 15 rounds. In each round, you will be matched to
the same participant and you will have the same initial endowment (5,00 € o 10,00 €).
After each round, you will see the other participant’s choice, and hence your resulting
payoff.

• At the end, one of these rounds will be extracted, and it will determine the payment you
will receive - together with the prize your group might have won in the first phase.

• These rules apply to all participants in the room.

To ensure everything is clear, we will now go through a small simulation of a different case,
where the endowment you have is e7.

• You decide to contribute e3 to the common pool.

• The other participant decides to contribute e5.

How much will each of you get back from the common pool? |
What will be your payoff from this round? |
(Feel free to enter what you think is the correct answers and click “Next”: if the answers

are correct you will transition to the next page, otherwise you will be able to try again.)
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