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Abstract

We use a public good experiment to study how in-group cooperation is affected by payoff-

irrelevant information about cooperation in other groups (i.e., descriptive out-group feed-

back). We find that positive out-group feedback, indicating above-average cooperation, de-

ters low in-group contributors from increasing their contribution toward the in-group av-

erage. By contrast, negative out-group feedback, which informs participants about below-

average cooperation, deters high in-group contributors from decreasing their contribution

toward the in-group average. These two effects work together to dampen contribution pat-

terns associated with conditional cooperation. Further, we show that the effects are stronger

for individual-level feedback (comparing individual contributions with the out-group aver-

age) than for group-level feedback (comparing total contributions by in-group members with

that of other groups). Interestingly, when allowed to avoid out-group feedback information,

the propensity to consult the feedback is similar for high and low in-group contributors,

suggesting that information acquisition is not always self-serving.
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1 Introduction

A large literature studies prosocial behavior and cooperation in the context of experimental pub-

lic good games (see Chaudhuri, 2011, for a review). One robust finding is that public good con-

tributions follow a pattern that is consistent with conditional cooperation, whereby participants

contribute in proportion to contributions by other members of their group (see Fischbacher

et al., 2001; Kocher et al., 2008; Fischbacher and Gächter, 2010; Fehr and Schurtenberger,

2018). This implies a tendency for individual contributions to adjust to information about aver-

age contributions of other in-group members. A separate strand of the literature on public good

contributions shows that cooperation is also affected by information about cooperation outside

of the group (Tan and Bolle, 2007; Boehm and Rockenbach, 2013; Janssen et al., 2016).1 How-

ever, whereas conditional cooperation essentially derives from a payoff-relevant comparison of

individual contribution against that of other in-group members, descriptive information about

out-group contribution is payoff-irrelevant. In the context of a public good game, the impact of

feedback information therefore depends on how participants resolve tensions between payoff-

relevant in-group information and payoff-irrelevant out-group norms.

This paper provides evidence on how in-group cooperation associated with payoff-relevant

information is affected by payoff-irrelevant information on out-group cooperation, which con-

sists in a comparison of own behavior relative to the typical (e.g., average) behavior of a refer-

ence group. We employ a repeated linear public good experiment with groups of four partici-

pants (partner design) and set the parameters of the game such that it is individually optimal not

to contribute to the public good and socially optimal to contribute one’s full endowment. In each

round, after participants have made their contribution, they receive standard information about

their own payoff, which allows them to assess the contribution level of their in-group mem-

bers. This is payoff-relevant information about in-group average contribution and an important

driver of conditional cooperation.2 This provides our baseline treatment. In the INDIVIDUAL

1 As theories of social norms and normative feedback interventions suggest (Elster, 1989; Karlin et al., 2015),
people with a preference to conform with norms who hold wrong beliefs about how others behave will adjust
their behavior in response to information about the typical behavior of a reference group (Bicchieri and Xiao,
2009; Bicchieri and Dimant, 2019). Importantly, descriptive norms are distinct from injunctive norms, as the
latter provide explicit information about what is considered to be socially desirable (see, e.g., Cialdini et al.,
1990).

2 Existing studies frame in-group contribution information in different ways. We choose to simply provide the
feedback on individual payoffs, a standard feedback in public good games, not to artificially increase the salience
of the in-group comparison. We come back to this below.
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FEEDBACK treatment, participants also receive information on how their contribution compares

to the average contribution of players from other groups in that round, a payoff-irrelevant out-

group norm. Importantly, we do not disclose the exact average contribution by participants

in other groups. Instead, information is presented as aggregate feedback indicating whether

participants’ contribution is “below”,“above” or “equal to” the out-group average. We therefore

measure whether this minimal social comparison with the out-group suffices to affect contribu-

tions relative to the baseline.

In this setting, participants receive positive out-group feedback when their contribution is

above the average contribution of players in other groups. Conversely, they receive negative out-

group feedback when their contribution is below the average contribution of players in other

groups.3 Depending on in-group information feedback, positive and negative out-group feed-

back are predicted to impact cooperation differently. For example, if a participant contributes

more than other members of his group, conditional cooperation induces a decrease in contri-

bution. However, if that participant also learns that his individual contribution is below the

out-group average (negative out-group feedback), then the desire to meet the out-group norm

may actually make that participant increase his contribution. If instead the out-group feedback

is positive, the breakdown of cooperation will be hastened.

We further consider whether the type of out-group feedback information influences coop-

eration. Whereas individual feedback compares individual contributions with the relevant out-

group average, we also consider group-level feedback that informs participants about how their

in-group aggregate contribution compares to that of ctother groups. More specifically, in the

GROUP FEEDBACK treatment, the benchmark for comparisons is the average total contribution

per group (n times the average individual contribution) computed for the other groups in a ses-

sion. Importantly, this is in sharp contrast with other public good experiments with feedback

(Tan and Bolle, 2007; Boehm and Rockenbach, 2013; Janssen et al., 2016) in which participants

receive information on average contribution of others and can therefore make both individual

and group-level comparisons at the same time (which essentially makes individual and group-

level feedback indistinguishable). Instead, in our design participants may not be able to infer

3 A minority of participants would receive a neutral feedback when their contribution is exactly equal to the
average contribution of players in other groups. Since neutral feedback occurs only in a few instances, we do not
focus on it in this paper.

2



individual comparison from the group-level comparison and vice versa.4

The distinction between individual and group-level comparisons is important because it gives

different external benchmarks that are relevant for conditional cooperation: (i) individual-level

feedback gives information about the degree to which a participant’s own contribution com-

plies with the norm, and (ii) group-level feedback allows a participant to assess whether other

members of his group are cooperative.

Lastly, we consider two treatments in which participants can choose to ignore out-group

feedback information, INDIVIDUAL CHOOSE and GROUP CHOOSE. In particular, whereas in

treatments INDIVIDUAL FEEDBACK and GROUP FEEDBACK out-group information is presented

to every participant right after the contribution stage, in treatments INDIVIDUAL CHOOSE and

GROUP CHOOSE participants choose whether to receive the feedback or not. If they do, they

receive the exact same individual or group-level feedback (depending on the treatment). If

they choose not to receive the feedback, no additional information about the contributions in

the out-group is provided. Regardless of their choice, participants always remain exposed to

in-group norms via the information on their payoff. These treatments provide a mechanism to

understand whether the propensity to ignore feedback depends on contributions, and in turn

the extent to which information avoidance impacts cooperation patterns.

Our results can be summarized as follows. First, when participants receive positive (above

average) individual-level feedback, average contributions decline, whereas negative (below av-

erage) individual-level feedback has no impact on average contributions. Group-level feedback

(positive or negative) also does not affect contributions on average. Second, we provide evi-

dence that out-group feedback information affects in-group cooperation patterns in two impor-

tant ways. On the one hand, for low in-group contributors, a positive (above average) out-group

feedback mitigates the upward adjustment to contributions resulting from conditional coopera-

tion. This detrimental impact on cooperation is stronger in the case of individual-level feedback

but is also present for the group-level feedback. On the other hand, for high in-group contrib-

utors, a negative (below average) out-group feedback slows down the downwards adjustment

of contributions associated with conditional cooperation. This positive effect on cooperation,

however, is only observed for individual-level feedback. Taken together, these countervailing

4 We discuss the implications of this design feature in details in Section 2.
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effects cancel each other out on aggregate, leading to similar aggregate contributions across the

treatments. Treatments INDIVIDUAL CHOOSE and GROUP CHOOSE further show that partici-

pants chose to ignore individual-level feedback information in more than twenty five percent of

the cases, whereas for group-level feedback information avoidance is below 10 percent. Inter-

estingly, self-exposure to norms works for and against self-interest, as there is no difference in

avoidance comparing (i) low in-group contributors for whom positive (above average) feedback

would suggest not to increase contributions towards in-group average and (ii) high in-group

contributors for whom negative (below average) out-group feedback would suggest not reduc-

ing contributions, as dictated by conditional cooperation.

This paper contributes to a literature that studies how information about contributions af-

fects cooperation in a public good game setting. For example, Fischbacher et al. (2001) and

Fischbacher and Gächter (2010) provide information about average in-group contributions; Tan

and Bolle (2007) inform participants about total contribution in the group; Cox and Stoddard

(2015) focus on information about individual contributions of all in-group members, whereas

Nikiforakis (2010) provides earnings all other in-group members. As in studies on social norms,

we consider the behavior of participants who do not affect each other’s pay-off (Elster, 1989;

Gächter et al., 2013; Erkut et al., 2015), and explicitly exclude own-group members from social

comparison in both individual and group-level comparisons. By considering payoff-irrelevant

feedback, we also contribute to a broader literature on purely informational interventions to

enhance cooperation which do not entail any pecuniary or strategic incentives (see, e.g., Char-

ness et al., 2014; Sheremeta and Savikhin Samek, 2014; Christens et al., 2019). Relative to

these studies, our results suggest that providing information about out-group descriptive norms

alone, without relying on injunctive norms (Schultz et al., 2007), is not sufficient to increase

contributions in a public good game setting.

By providing information on the behavior in other groups, our study also relates to public

good experiments with inter-group competition (Tan and Bolle, 2007; Boehm and Rockenbach,

2013; Janssen et al., 2016). The studies build on social identity theory (Tajfel and Turner,

1986; Brown, 2000), which suggests that people derive positive utility from favorable social

comparisons without payoff-interdependence between the groups. In contrast to this approach,

we exclude the possibility of individual inter-group comparisons and rely on a more aggregated

feedback about the average contribution in all the other groups. Our experiment therefore sheds

4



light on whether identification of competing groups and the possibility to win or avoid the loss

in a competition is a necessary pre-requisite for social norms to enhance in-group cooperation.

Finally, our work is also related to a literature that uses social norm feedback interventions

to incentivize pro-social behavior in the field, including electricity and water conservation, tax

compliance, and nutrition habits (Allcott, 2011; Ferraro et al., 2011; Ayers et al., 2013; Costa

and Kahn, 2013; Allcott and Rogers, 2014; Allcott and Kessler, 2015; Robinson et al., 2014;

Hallsworth et al., 2017). Many field interventions leveraging social norms aim to maximize

exposure to feedback and hence rely on high frequency reports (Allcott and Rogers, 2014) or

real-time social comparisons (De Dominicis et al., 2019).5 We show that self-exposure to out-

group feedback differs substantially between individual and group-level feedback and is not

always self-serving (see also Dana et al., 2007; Mazar et al., 2008; Matthey and Regner, 2011;

Grossman and van der Weele, 2017). Overall, the rate of self-exposure to individual-level out-

group feedback that we find is much lower than the rate of self-exposure to in-group feedback

reported in Bigoni and Suetens (2012). This suggests that payoff-interdependence is relevant

for the willingness to receive normative feedback.

The remainder of the paper is organized as follows. Section 2 presents our experimental

design and hypotheses. Section 3 summarizes our results. Section 4 provides some discussion

and concluding comments.

2 Experimental design and hypotheses

This section describes the parameters of the public good game and our experimental treat-

ments. We then discuss hypotheses tested from the data. The experimental script is provided in

Appendix A, and the decision screens are reproduced in Appendix B.

2.1 Experimental procedure and treatment conditions

At the beginning of the experiment, participants are randomly matched in groups of n = 4

and play a repeated linear public good game over 10 periods (partner design). In each period,

5 Anecdotal field evidence from Allcott and Kessler (2015) suggests that 34% of participants in a free social com-
parison program on energy use hold (weakly) negative willingness to pay for participation in one additional year
of the program. This could indicate that the rate of self-exposure to out-group norms may be low in this setting.
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Table 1: Overview of experimental treatments

Treatment
In-group norm Out-group norm

Individual compliance Own group compliance

Control Yes No No
INDIVIDUAL FEEDBACK Yes Yes No
INDIVIDUAL CHOOSE Yes Choice No
GROUP FEEDBACK Yes No Yes
GROUP CHOOSE Yes No Choice

participants receive an endowment e = 60 tokens, where 1 token = CHF 0.25, and decide

how much to contribute to a public good. One period out of 10 is then randomly chosen for

payment.6

The payoffs are defined as follows:

πi = 60− ai + δ ·
∑

ig
aig

n
, (1)

where ai is the contribution of player i, and
∑

ig
aig is the total contribution to a public good

in a group g, and δ = 1.6 is a multiplier measuring the marginal social benefit of contributions.

Because marginal per capita return δ/n = 0.4 < 1, it is individually optimal to contribute ai = 0.

However, since the multiplier is δ > 1, the socially optimal equilibrium is full contributions

ai = 60 for all i ∈ ig. All participants go through a set of control questions before the game

starts.7

We specify five experimental treatment that differ in terms of the information that is pro-

vided individually after each period of the game. Table 1 presents an overview of experimental

treatments. Instructions are similar for all treatments, except for text referring to alternative

feedback information for the out-group contribution norm (see Appendix A).

Starting with the control treatment, participants simply learn their payoff after every period,

6 We choose random-period payment instead of pay-all scheme primarily to avoid wealth effects (i.e., let par-
ticipants focus on per-period information feedback rather than on their accumulated earnings in the game).
For a discussion of the advantages of this approach, see Charness et al. (2016). For other public good games
with random period payment, see for example Holt and Laury (1997), Marks et al. (2006), Sheremeta and
Savikhin Samek (2014), and Conte et al. (2019).

7 Each experimental session also included a short second part unrelated to this study. Participants were informed
about the two parts of the experiment, but they were not aware of the content of the second task when playing
public good game. To avoid cross-task contamination, only one of the two tasks was randomly chosen for
payment.
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with no further information provided. Given their own contribution and the payoff information

they can infer the in-group average contribution. In the other four treatments, in addition, par-

ticipants have access to on-screen information about the average contribution of all participants

outside their own group in that same period and session. This captures the out-group norm,

and excluding own group members from the calculation of the average ensures that it provides

payoff-irrelevant information to participants.8

Treatments then systematically vary with respect to (i) the level of feedback aggregation

and (ii) the possibility to avoid information about out-group norms. In INDIVIDUAL FEEDBACK

participants receive exogenous feedback about whether their individual contribution in round

t, ait, is below, equal to, or above the average individual contribution of participants in the

other groups in that round, denoted a−gt.9 In GROUP FEEDBACK participants exogenously

receive information about whether total contributions in their group
∑

ig
aig is below, equal

to or above the average total contributions in the other groups in that round, which can be

written as n · a−gt.10 For both individual and group-level feedback the comparison is carried

with respect to all out-group participants in the same session, so that the out-group norm is

the same: The average of total group-level contributions is simply n times the individual-level

average contribution among out-group participants.

In the INDIVIDUAL CHOOSE and GROUP CHOOSE treatments, we endogenize the provision

of the information feedback. Participants are informed about the very same social comparison

procedure applied in INDIVIDUAL FEEDBACK and GROUP FEEDBACK, respectively, but instead

of seeing the outcome of the comparison on their screen at the end of each period, they are first

given additional options: ‘show comparison’ and ‘do not show comparison’ (see Appendix B).11

If a participant chooses to see the comparison, we show the exact same information as in the

INDIVIDUAL / GROUP FEEDBACK. Alternatively, only the individual payoff is shown. To avoid

8 Technically, participants first receive the out-group feedback followed by feedback on their payoff, if any.
9 Specifically, individual-level feedback reads as follows: “The computer has computed the average contribution

to a group account of all the other participants in the room (excluding your group). Your contribution is above
(below or equal to) the average.” In the instructions we refer to “group accounts” instead of “public goods.” See
Appendix A for details.

10 The text for group-level feedback is: “The computer has computed the average total contribution to a group
account of all the other groups in the room. The total contribution of your group is above (below or equal to) the
average.” See also Appendix A.

11 This procedure sets no default option and thus targets lower level of ignorance in comparison to settings where
uncertainty is normally set as a default (Dana et al., 2007; Matthey and Regner, 2011; Grossman, 2014).
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informational asymmetries within each group, this choice is private. Moreover, participants

are explicitly informed that their choice to reveal the comparison to the out-group contribution

norm does not affect their payoff.

Importantly, in all treatments participants can infer the in-group average, but we do not

provide information about in-group average contribution explicitly. First, this is a relatively

standard procedure in public good experiments (e.g., Chaudhuri, 2011), and it allows us not to

increase the salience of in-group contribution norms relative to the out-group norms. Second,

it mitigates possibilities for cross-inferences between individual and group-level comparisons

as we also do not provide the exact out-group average. This allows us to differentiate between

individual and group-level comparisons with the out-group. This design feature is different from

other studies with out-group comparisons, where participants are able to make both individual

and group-level comparisons at the same time (Tan and Bolle, 2007; Boehm and Rockenbach,

2013; Janssen et al., 2016).

Table 2 summarizes all possible combinations for in-group and out-group comparisons, the

associated possibilities for cross-inferences across feedback types (INDIVIDUAL vs. GROUP),

and the predicted impacts on contributions. Specifically, in column (1) we list the outcome of

a comparison between individual contribution ait and the in-group average of individual contri-

butions, denoted agt.12 This is known in all treatments via payoff information. In column (2) we

list possible outcomes of a comparison with the out-group norm provided in the treatments. For

individual-level feedback (INDIVIDUAL), we compare individual contribution ait with the out-

group individual-level average (denoted a−gt). For group-level feedback (GROUP), we compare

total in-group contribution n ·agt with the average of total contributions in other groups n ·a−gt,

where the n cancels out on each side. Column 3 indicates the possibilities of cross-inferences

between individual and group comparisons. Lastly, Column 4 presents the predicted effect of

in-group and out-group comparisons on contributions.

The table shows that, in the case of individual-level feedback, conflicting information from

in-group and out-group comparisons enables inference about group-level comparison. For ex-

ample, if a participant learns that ait < agt and ait > a−gt, then it must be that total in-group

contributions are higher than average total contribution in the other groups (agt > a−gt). By

12 This is equivalent to a comparison between individual contributions and the average contribution of other in-
group players a−igt.
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Table 2: Cross-inferences between individual and group-level comparisons

Feedback In-group Out-group Cross-inference between Predicted effect
type comparison comparison individual and group comparisons on contributions

(in-group / out-group)
(1) (2) (3) (4)

INDIVIDUAL ait < agt, below ait < a−gt, below Group-level comparison impossible + / +
ait < agt, below ait > a−gt, above agt > a−gt + / -
ait > agt, above ait < a−gt, below agt < a−gt - / +
ait > agt, above ait > a−gt, above Group-level comparison impossible - / -

GROUP ait < agt, below agt < a−gt, below ait < a−gt + / +
ait < agt, below agt > a−gt, above Individual-level comparison impossible + / -
ait > agt, above agt < a−gt, below Individual-level comparison impossible - / +
ait > agt, above agt > a−gt, above ait > a−gt - / -

Notes: For participants whose individual or group contributions are exactly equal to the in-group or out-group average, it is always possible to cross-infer
their group and individual comparisons to the out-group, respectively. Predicted effect on contributions from in- and out-group feedback, respectively.
“+” - increase and “-” - decrease in contributions.

contrast, conflicting information prevents the use of group-level information to determine how

individual contributions compare with the out-group average. Thus a participant who learns

that ait < agt and agt > a−gt (or ait > agt and agt < a−gt) cannot infer whether his own

contribution ait is above or below out-group average a−gt.

A confirming feedback produces opposite implications. For example, learning that one’s own

contribution is below both the in-group average ait < agt and the out-group average ait < a−gt

does not allow inference about group-level comparison (n · agt vs. n · a−gt). By contrast, for

group-level feedback, when ait < agt and agt < a−gt (or when ait > agt and agt > a−gt), it is

possible to infer individual-level comparison.

Importantly, in cases where cross-inferences between individual-level and group-level feed-

back is possible, the salience of this possibility is low. This sets the individual vs. group-level

comparisons further apart and allows us to investigate whether feedback aggregation matters

for the effectiveness of out-group feedback. In the next sections we discuss predictions about

the impact of information feedback.

2.2 Hypotheses

We now state a number of hypotheses derived from the experimental design. First, we expect

that information about in-group contributions will produce the common pattern of conditional

cooperation (Fischbacher et al., 2001; Kocher et al., 2008; Fischbacher and Gächter, 2010):
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Hypothesis 1. Participants who contribute below (above) the in-group average increase (decrease)

their contribution towards the in-group average.

These predicted positive and negative effects associated with in-group comparisons are denoted

by “+” and “-” as the first term in column 4 of Table 2. We note, however, that these effects

are present both in the baseline and in the treatments, as participants receive feedback on their

payoff in all treatments.

Next, if participants hold preferences to conform with norms (e.g., Gächter et al., 2017;

Krupka and Weber, 2013), we hypothesize that they will adjust their contributions upon re-

ceiving information about the contributions by others (Bicchieri and Xiao, 2009; Bicchieri and

Dimant, 2019):

Hypothesis 2. Participants who contribute below (above) the out-group average increase (de-

crease) their contribution towards the out-group average.

These predicted positive and negative effects from out-group comparisons are denoted by “+”

and “-” as the second term in column 4 of Table 2 for both individual and group-level compar-

isons.

In cases where in-group and out-group feedback work in the same direction (+,+ or -,- in

Table 2), treatments are likely to produce little or no difference with the baseline. By con-

trast, when in-group and out-group feedback work in opposite directions (+,- or -,+ in Table

2), treatments are likely to produce a difference relative to the baseline. For example, if par-

ticipants above their in-group average reduce contributions because of conditional cooperation,

information that they are above the out-group norm would mitigate this decline.

Hypothesis 3. For high in-group contributors, negative (below average) out-group feedback (IN-

DIVIDUAL and GROUP) has a positive effect on contributions.

By contrast, for participants contributing below their in-group average and who would tend to

increase contributions through conditional cooperation, learning that they are above the out-

group norm would have a negative impact on contributions.

Hypothesis 4. For low in-group contributors, positive (above average) out-group feedback (INDI-

VIDUAL and GROUP) has a negative effect on contributions.
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The aggregate effect of the feedback on contributions depends on the relative strength of these

two effects.

The relative effect of individual and group-level feedback depends on participants’ prefer-

ences. Participants who care about their individual compliance with norms should be more

affected by the individual-level feedback, whereas those who identify more strongly with their

group would be more affected by group-level feedback (Tajfel and Turner, 1986; Hogg and

Reid, 2006). We therefore formulate no directional hypothesis regarding the relative strength

of individual and group-level comparisons. However, we note that the differences in the effects

between individual and group-level feedback are likely to be more pronounced in cases where

cross-inferences are not possible (see Table 2 rows 1, 4, and 6, 7).

In treatments with endogenous feedback, however, we predict some difference in the propen-

sity to ignore information in INDIVIDUAL CHOOSE and GROUP CHOOSE. First, group-level

feedback allows participants to assess the relative cooperativeness of the other in-group mem-

bers, so that it can be seen as more valuable and therefore more likely to be consulted relative

to individual-level feedback. Second, negative individual-level feedback may hurt self-image of

participants and therefore prompt participants to ignore it more often than group-level feedback

(Dana et al., 2007; Grossman and van der Weele, 2017). Based on this, we predict individual

feedback to be ignored more often then group-level feedback.

Hypothesis 5. Participants avoid individual feedback more often than a group-level feedback.

One implication is that the effects described in Hypotheses 3 and 4 are predicted to be mit-

igated in treatments with endogenous feedback, and any differences between exogenous and

endogenous feedback treatments are predicted to be more pronounced for individual-level com-

parisons.

3 Results

We ran 16 experimental sessions in the laboratory of the University of Neuchâtel in March 2018.

Table 3 presents the descriptive summary of our sample. In total, 272 participants recruited via

a university mailing list took part in the experiment. The experiment was programmed in zTree

(Fischbacher, 2007). Each session lasted about one hour, and the average payment was CHF

17.16.
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Table 3: Summary statistics of treatments and experimental sessions

Treatment Sessions Participants % females Average age
Contributions

Mean St-dev.

Control 3 56 58.9 23.4 29.04 22.80

INDIVIDUAL FEEDBACK 4 52 61.5 23.8 22.68 18.36

INDIVIDUAL CHOOSE 3 56 60.7 22.4 26.38 19.82

GROUP FEEDBACK 3 52 59.6 21.8 25.58 20.71

GROUP CHOOSE 3 56 64.3 21.9 23.65 19.16

Notes: The treatments were run in separate sessions in a randomized order. Contributions averaged over individual participants.
Standard deviations for individual contribution reported.

We start this section by reporting the aggregated treatment effects on the contributions. We

then provide separate evidence for positive feedback (above average out-group contributions)

and negative feedback (below average out-group contributions) and analyze the effects of out-

group contribution norms on high and low in-group contributors. We finish with a discussion of

self-exposure to out-group norms.

3.1 Aggregate effect of out-group feedback

Figure 1 depicts average contributions across periods and experimental treatments. In all treat-

ments, average contributions start at around half of the endowment (30 tokens) and gradually

fall to around one third of the endowment (20 tokens) towards the end of the game. The

decreasing pattern of contributions reflects a typical cooperation break-down found in public

goods literature (Ledyard, 1995; Chaudhuri, 2011). Contributions are highest in the CON-

TROL, whereas INDIVIDUAL FEEDBACK contributes the least, although differences are small

and statistically non-significant (p-values for all pairwise two-sided Wilcoxon rank sum tests

using matching groups as a unit of observation are greater than 0.1).

Figure 2 reports average individual contributions conditional on being below the out-group

average in the previous period (negative feedback, with predicted positive impact on contribu-

tions) or above out-group average (positive feedback, with predicted negative impact on con-

tributions). Panel (a) shows individual-level feedback treatments, and Panel (b) focuses on

12



Figure 1: Average contributions by treatment (standard errors in bars)
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group-level feedback treatments.13 We also report trajectories for the control treatment as a ref-

erence, where participants are grouped either in reference to individual (Panel a) or group-level

norm compliance (Panel b).14

We find that the contributions of participants with positive (above out-group average) ex-

ogenous feedback (upper part of Figure 2, Panel a) are lower relative to the control (p = 0.011,

Wilcoxon rank sum test; average contribution per matching group as unit of observation). This

finding is consistent with a boomerang effect documented in Schultz et al. (2007), and can at

least partially account for lower contributions in INDIVIDUAL FEEDBACK, and is partly con-

sistent with Hypothesis 2. This effect is less prominent for the group-level feedback where

information only includes individual contributions indirectly through an in-group average, so

that incentives to reduce one’s own contribution is lower. Negative (below out-group average)

feedback does not promote contributions. Indeed, trajectories for both individual and group-

level feedback reported in the bottom part of Figure 2, Panels (a) and (b), are very similar to

the control treatment.

13 One observation in INDIVIDUAL FEEDBACK treatment and four observations in GROUP FEEDBACK treatment
are exactly equal to the out-group average. For simplicity, these observations (not the participants) are excluded
from the analysis.

14 Contribution trajectories for the control treatment differ in Panel a and b. The reason is that the basis for average
contribution comparisons (individual or group-level) are different in each panel.
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Figure 2: Average contribution by treatment and compliance with the out-group contribution
norm (standard errors in bars)
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(a) Individual feedback treatments
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(b) Group-level feedback treatments

We now use a set of OLS random effects panel regressions to carry out further statistical

inference on the impact of treatments on cooperation.

In Table 4, we start by regressing individual contributions (ait) on pooled treatment dum-

mies: INDIVIDUAL is an indicator variable equal to one if participant i is in one of the two

treatments with individual feedback (0 otherwise), and GROUP is equal to one if i is in one

of the two treatments with group-level feedback (0 otherwise). Results are reported in column

1. In column 2, we control for participants’ individual lagged contribution and lagged in-group

average contributions. Thereafter we separately consider observations with contribution be-

low out-group average in the previous round (negative feedback, columns 3 and 4) and above

out-group average in the previous round (positive feedback, columns 5 and 6).15

Regression results in columns 1 and 2 confirm that both individual and group-level feedback

do not affect average contributions. Columns 3 and 4 further show that receiving a negative

feedback (below out-group average) in both treatments does not significantly affect contribu-

tions. By contrast, we find some evidence that positive out-group feedback (above out-group

average) has a negative impact on contributions, although the impact is statistically significant

only for individual-level comparison (column 5).16

15 The same regressions using Tobit specifications are reported in Appendix C.
16 Tobit specifications reported in C1 suggest that the negative impact on contributions is also significant for group-

level comparisons.
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Table 4: Public good contributions across treatments and feedback types

Contributions
(ait)

Full sample Out-group feedback in t-1

Below average Above average

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

INDIVIDUAL -4.44 -0.84 -0.92 -0.63 -7.99* -2.22
(3.60) (0.98) (3.22) (2.85) (3.71) (2.24)

GROUP -4.46 -1.07 -2.85 -2.32 -4.82 0.44
(3.32) (0.90) (2.94) (2.67) (3.50) (2.08)

Own contribution in t-1 - 0.66*** - 0.44*** - 0.56***
(0.03) (0.08) (0.05)

Average in-group in t-1 - 0.13*** - 0.06 - 0.27***
(0.03) (0.06) (0.06)

Intercept 32.67*** 9.32*** 23.73*** 15.08*** 48.67*** 9.59*
(2.97) (1.74) (2.65) (3.00) (3.20) (4.21)

Observations 2720 2448 827 827 867 867
R2 0.05 0.48 0.04 0.21 0.09 0.37

Notes: OLS random effects panel regressions reported. Column 1 includes choices by all 272 participants over ten periods
(the first period with no feedback is an omitted category). In columns 2-6, choices over nine periods are included. Columns
3 and 4 focus on observations for which own or group contributions in the previous period is below out-group average.
Columns 5 and 6 focus on observations for which own or group contributions in the previous period is above out-group
average. In columns 2, 4 and 6 we control for lagged own contribution and lagged average contribution by other in-group
members. All specifications include period fixed effects. Standard errors are clustered at the group level and reported in
parentheses. ∗, ∗∗ and ∗∗∗ denote p<0.05, p<0.01, and p<0.001 respectively.

In Table 5 we document possible differences between treatments with endogenous and ex-

ogenous feedback. We follow the same approach as in Table 4 although we include separate

treatment dummies for each treatment condition. Results largely confirm the discussion above.

In addition, we find that the effect of positive out-group feedback (above out-group average)

on contributions is mainly driven by exogenous feedback (INDIVIDUAL FEEDBACK, -11.28, col-

umn 6). In INDIVIDUAL CHOOSE, where participants have the possibility to avoid out-group

feedback, the negative effect is smaller and not statistically significant (-5.14, column 5).17

3.2 The effect of out-group feedback on in-group cooperation

We now provide evidence about how out-group feedback information affects in-group coop-

eration. To do so, we split participants according to whether their contribution in the previous

17 Results from Tobit regressions reported in Table C2 confirm that participants who were above out-group average
contribute significantly less in INDIVIDUAL FEEDBACK but not in INDIVIDUAL CHOOSE.
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Table 5: Public good contributions in treatments with exogenous and endogenous feedback

Contributions
(ait)

Full sample Out-group feedback in t-1

Below average Above average

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

INDIVIDUAL FEEDBACK -6.36 -1.63 -0.92 -0.80 -11.28** -4.07
(3.60) (0.98) (3.22) (2.85) (3.71) (2.24)

INDIVIDUAL CHOOSE -2.66 -0.13 -0.93 -0.44 -5.14 -0.90
(4.25) (1.11) (3.77) (3.28) (4.23) (2.36)

GROUP FEEDBACK -3.46 -1.21 -3.31 -2.84 -3.03 0.41
(3.47) (0.95) (3.35) (3.06) (3.59) (2.28)

GROUP CHOOSE -5.38 -0.97 -2.49 -1.91 -6.56 0.24
(3.75) (1.05) (3.15) (2.76) (4.17) (2.33)

Own contribution in t-1 - 0.66*** - 0.44*** - 0.55***
(0.03) (0.08) (0.05)

Average in-group in t-1 - 0.12*** - 0.06 - 0.27***
(0.03) (0.06) (0.06)

Intercept 32.67*** 9.44*** 23.75*** 15.12*** 48.77*** 10.35**
(2.97) (1.74) (2.65) (2.99) (3.20) (4.24)

Observations 2720 2448 827 827 867 867
R2 0.05 0.48 0.04 0.21 0.11 0.37

Notes: OLS random effects panel regressions reported. Column 1 includes choices by all 272 participants over ten periods
(the first period with no feedback is an omitted category). In columns 2-6, choices over nine periods are included. Columns
3 and 4 focus on observations for which own or group contributions in the previous period is below out-group average.
Columns 5 and 6 focus on observations for which own or group contributions in the previous period is above out-group
average. In columns 2, 4 and 6 we control for lagged own contribution and lagged average contribution by other in-group
members. All specifications include period fixed effects. Standard errors are clustered at the group level and reported in
parentheses. ∗, ∗∗ and ∗∗∗ denote p<0.05, p<0.01, and p<0.001 respectively.

period is below or above the average contributions by other in-group members and estimate how

contributions of these two groups change from one period to the next depending on the type of

out-group feedback received. This is documented in Figure 3, which reports an average change

in contributions from the previous to the current period (ait − ait−1). In all panels, dashed

lines represent the control group, showing that participants who contribute above (below) their

in-group average tend to decrease (increase) their contributions over time. These results are

consistent with conditional cooperation envisaged by Hypothesis 1.

Starting with panels (a) and (b) in Figure 3, we report changes in contributions for pooled

individual feedback treatments, respectively focusing on negative feedback information (below

out-group average) in Panel (a) and positive feedback information (above out-group average)

in Panel (b). We observe two main departures from the control treatment. First, for partic-
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Figure 3: Average change in contributions (control group in dashed lines, standard errors in
bars)
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(a) Individual feedback: Below out-group average
in t-1
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(b) Individual feedback: Above out-group average
in t-1
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(c) Group-level feedback: Below out-group average
in t-1
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(d) Group-level feedback: Above out-group average
in t-1
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ipants who contribute above their in-group average and learn that they contribute below the

out-group average (Panel a), the decline of contributions (towards in-group average) is much

less pronounced relative to the control. This is consistent with Hypothesis 3. Second, Panel

(b) shows that participants who contribute below their in-group average and receive positive

individual feedback reduce their contributions compared to the previous period, whereas the

in-group norm in the control suggests an increase. This is in line with Hypothesis 4.

Results for group-level feedback treatments, reported in Panel (c) for below out-group av-

erage feedback and in Panel (d) for above out-group average feedback, show slightly different

patterns. In particular, only the negative effect of the positive feedback (group is above average)

on below-average in-group contributors is visible.

Corresponding regression results for changes in contributions (ait−ait−1), using OLS random

effects panel models, are reported in Table 6 (see Huck et al., 1999; Bigoni and Suetens, 2012,

for similar approaches). In columns 1-3, we provide results for contributions below the in-group

average in the previous period, and report those for contributions above the in-group average

in the previous period in columns 4-6. In columns 1 and 4, we pool all treatments together into

single treatment dummies (individual and group-level, exogenous and endogenous feedback),

and estimate the effect of positive (above out-group) and negative (below out-group) feedback

in t-1 on the change in contributions. Then, in columns 2 and 5, we estimate separate effects

for individual-level and group-level feedback by introducing two interaction terms. Finally we

include interaction terms for endogenous feedback in columns 3 and 6. Standard-errors are

clustered at the group-level and reported in parentheses.18

For observations with contributions below the in-group average (column 1), positive (above

out-group) feedback reduces the change in contributions by 7.28 tokens on average, suggesting

that such information has a negative impact on cooperation patterns. By contrast, negative

(below out-group) feedback has no effect. Moreover, results in column 2 suggest that the effect

of positive (above out-group) feedback is stronger for individual-level feedback than for group-

level feedback. Column 3 suggests no significant difference in how exogenous and endogenous

feedback affect the change in contributions.

For participants above the in-group average (column 4), the effects of the out-group feedback

18 The corresponding Tobit specification is presented in Table C3. Results are consistent.
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Table 6: Conditional cooperation with out-group and in-group feedback

∆contributions
(ait − ait−1)

Below in-group average in t-1 Above in-group average in t-1

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

Above out-group average in t-1 -7.28*** -5.45** -5.45** -1.77 -0.69 -0.67
(1.94) (1.94) (1.95) (1.45) (1.59) (1.59)

Below out-group average in t-1 -0.05 -0.91 -0.91 5.40** 3.40 3.36
(1.94) (2.13) (2.14) (1.62) (1.80) (1.80)

Above out-group average in t-1 - -6.67** -5.98*** -1.95 -4.00
x_INDIVIDUAL (1.69) (1.39) (1.88) (2.39)

Below out-group average in t-1 - 1.26 0.11 6.48** 9.66***
x_INDIVIDUAL (1.52) (1.90) (2.44) (2.29)

Above out-group average in t-1 - - -1.01 4.01
x_INDIVIDUAL CHOOSE (2.66) (2.76)

Below out-group average in t-1 - - 2.37 -7.45*
x_INDIVIDUAL CHOOSE (1.96) (3.11)

Intercept 8.63*** 8.50*** 8.50*** -1.97 -2.11 -1.96
(2.00) (2.01) (2.01) (1.57) (1.55) (1.55)

Observations 1271 1271 1271 1126 1126 1126
R2 0.05 0.05 0.05 0.04 0.04 0.05

Notes: OLS random effects panel regressions reported. Choices over nine periods are included. Columns 1-3 focus on ob-
servations with contributions below the in-group average in the previous period. Columns 4-6 focus on observations with
contributions above the in-group average in the previous period. All specifications include period fixed effects. Standard errors
are clustered at the group level and reported in parentheses. ∗, ∗∗ and ∗∗∗ denote p<0.05, p<0.01, and p<0.001 respectively.

are mirrored. In particular, positive (above out-group) feedback has no effect, whereas negative

(below out-group) feedback mitigates the drop in contributions (+5.45 per period on average).

Furthermore, column 5 indicates that the impact is larger for individual-level feedback. Lastly,

column 6 suggests that the possibility to choose not to receive the feedback significantly reduces

the change in contributions for the individual level comparisons (-7.45, Below out-group average

x_INDIVIDUAL CHOOSE). We revisit this below.

Taken together, the difference between individual and group-level feedback emerges for

conflicting in-group vs. out-group feedback: “below, above” and “above, below”. These results

support the Hypotheses 3 and 4 and predictions laid out in Table 2.

19



Figure 4: Avoidance of feedback on out-group norms by treatment (standard errors in bars)
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3.3 Avoidance of out-group contribution norms

Figure 4 depicts the percentage of participants choosing not to receive the feedback on out-group

contribution norms in experimental treatments INDIVIDUAL CHOOSE and GROUP CHOOSE. On

average, across all 10 periods, participants in INDIVIDUAL CHOOSE treatment are around three

times more likely to actively ignore feedback as compared to those in the GROUP CHOOSE treat-

ment. Specifically, participants in INDIVIDUAL CHOOSE deliberately ignore out-group norms in

26.1% of choice occasions, the corresponding number being 8.4% in GROUP CHOOSE.

Figure 4 further shows that the difference between the two treatments is large starting from

the first period of the game. After the first period, around 95% of participants in the GROUP

CHOOSE treatment consult the comparison with the other groups in the session, whereas only

84% of participants in the INDIVIDUAL CHOOSE treatment consult their individual comparison

with the out-group contribution norm (p<0.10, one-sided chi-square test with individual par-

ticipants as unit of observation). In subsequent periods, information avoidance in the GROUP

CHOOSE treatment remains low, whereas in the INDIVIDUAL CHOOSE treatment information

avoidance increases sharply. At the end of the 10th period, only 63% of participants in the IN-

DIVIDUAL CHOOSE treatment elect to consult the feedback, whereas the corresponding share

is 91% in GROUP CHOOSE (p<0.001, one-sided chi-square test with individual participants as
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Table 7: Feedback avoidance in INDIVIDUAL CHOOSE and GROUP CHOOSE treatments

Ignore feedback (=1) (1) (2) (3)

INDIVIDUAL CHOOSE 0.18*** 0.18*** 0.18***
(0.047) (0.049) (0.047)

Above in-group average in t-1 - -0.01 -0.01
(0.02) (0.016)

Above in-group average in t-1 - - -0.027
x_INDIVIDUAL (0.028)

Intercept 0.02 0.05 0.05
(0.040) (0.030) (0.031)

Observations 1120 1001 1001
R2 0.06 0.07 0.07

Notes: OLS random effects panel regressions reported. Observations from all 10
periods (column 1) and last nine periods (after the feedback, columns 2 and 3)
are included. All specifications include period fixed effects. Robust standard errors
clustered at group level in parentheses. ∗, ∗∗ and ∗∗∗ denote p<0.05, p<0.01, and
p<0.001 respectively.

unit of observation). This is in line with Hypothesis 5.

Table 7 presents corresponding results from OLS random effects regressions where the out-

come variable is a binary variable for the decisions to ignore the feedback (equal to one if the

participant ignores the feedback, zero otherwise). In column 1 we compare the rate of avoidance

between group-level feedback (intercept) and individual feedback (“INDIVIDUAL CHOOSE”

dummy). In column 2 we add a dummy variable equal to one if the lagged contribution is

above the average of other in-group members (i.e., relatively high in-group contributor), and in

column 3 we also include an interaction with the individual-level feedback dummy.19

Table 7 confirms that participants are more likely to ignore individual-level feedback than

group-level feedback. This difference might explain the observation that treatments with en-

dogenous and exogenous feedback differ only for individual-level feedback. More interestingly,

columns 2 and 3 report that above-average in-group contributors consult the feedback as often

as do below-average in-group contributors (small and non-significant coefficients for the vari-

able “Above in-group average in t-1”). This suggests that high in-group contributors are ready

to expose themselves to negative (“below average”) feedback on the out-group norm, which

19 Corresponding probit regressions are presented in Table C4 of Appendix C. The results are consistent.
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goes against their self-interest to decrease contributions towards the in-group norm. This result

contrasts with other studies showing that the possibility to ignore information leads to more

self-interested behavior (Dana et al., 2007; Matthey and Regner, 2011).

4 Discussion and conclusion

In this paper, we have used a standard public good game to study the effect of individual and

group-level out-group feedback on in-group cooperation. One important aspect of out-group

feedback considered in this study is that it is payoff-irrelevant: By design, out-group average

contribution should have no influence on participants’ earnings. Our results suggest that out-

group feedback has a differentiated effect on low and high in-group contributors that is in line

with patterns of conditional cooperation. For example, low in-group contributors, who tend to

increase contributions towards the in-group average, are pulled back by positive (above out-

group average) feedback. Similarly, the decline in contribution by high in-group contributors

is mitigated by negative (below out-group average) feedback. Moreover, the effect on low in-

group contributors is present for individual and group-level feedback, whereas the effect on high

in-group contributors is driven by individual-level comparisons only.

In contrast to many field interventions, we did not show the exact average behavior of others.

Therefore, participants could not estimate how far they stood from the reference level, and this

could have both positive and negative effects. Specifically, it may improve the motivation of

participants who are far away from the reference level and who may otherwise feel discouraged

by the effort required to comply with the norm. By contrast, participants closer to the reference

level may benefit from more precise information. Understanding whether the distance to the

reference level matters for the effectiveness of social norm feedback information is a relevant

research question.

Similarly, our experiment offers interesting insights into the possibility for participants to

ignore social norm feedback. First, our data suggest that a vast majority of participants choose

to receive the feedback. A significant minority of participants, however, choose to ignore infor-

mation about the out-group contribution norm, and we found that the likelihood of information

avoidance is higher for individual-level feedback than for group-level feedback. Second, high

and low in-group contributors expose themselves to feedback on out-group norms to the same
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degree, suggesting that both groups appear to be interested in drawing inferences about their

contribution behavior from more global comparisons with payoff-irrelevant others. Further evi-

dence on the motivation for self-exposure to social norms is warranted.
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Appendix A Experimental script

These instructions were printed and handed out to participants. The text is the same for all treat-

ments, except for the part that discusses information feedback after all participants have made their

contribution decision.

Instructions

Welcome and thank you for participating in this experiment. Please switch off your mobile

phones and do not talk to other participants. If you have a question, raise your hand, and the

experimenter will answer you privately.

In this experiment you can earn money. Your earnings depend on your own decisions, the

decisions of other participants as well as on chance.

During the experiment your earnings will be expressed in Tokens which will be converted at

the end of the experiment in CHF at the following conversion rate:

1 Token = 0.25 CHF.

During the whole experiment your anonymity is guaranteed.

Experimental procedure

The experiment consists of two parts. The following instructions explain the first part of the

experiment. The instructions for the second part of the experiment will be presented to you

after you have finished the first part.

After the second part of the experiment is over, the computer will randomly select either first

or the second part of the experiment to define your final payment.

Therefore, you will either receive the payment from part 1 or from part 2 of the experiment.

Since both parts can be selected with equal probability, please take all the decisions carefully in

both parts of the experiment.

Part 1

At the beginning of this part of the experiment, the participants will be matched in the groups

of four. The participants remain in the same groups throughout all 10 rounds in this part of the

experiment.
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At the beginning of every round, each participant receives an endowment of 60 Tokens.

Next, the participants will be asked to make a decision regarding this endowment.

In each group every participant has its own account A, and the group has a common account

B. It means, in every group there are four private accounts A, one for each participant, and a

single common account B.

The participants decide how they would like to allocate their endowment of 60 tokens be-

tween accounts A and B.

For each token the participants put on their private account A, they receive exactly one

token. The tokens the participants in a group put on the group account B are summed up and

multiplied by 1.6. The resulting total amount of tokens on the account B is then divided equally

among the four members of the group.

The payment of each participant is thus defined as follows:

tokens on account A + 0.4*sum of contributions to group account B

Thus your earnings from account A are independent from the decisions of other participants.

You simply keep the money that you put on account A.

Your payment from the account B, however, depends on the decisions of all group members.

It holds that you always receive 0.4 of the sum of the contributions to the group account B,

regardless of how many tokens you contribute to this account; the more tokens are contributed

to the group account B, the higher are the total earnings of the group (since the value of each

contribution is increased by 60%).

Consider the following example:

Group member 1 2 3 4
Endowment 60 60 60 60
Contribution to group account B 0 20 40 60
Sum of contributions 120
Profit from group account 120*1.6/4=48
Tokens kept on private account A 60 40 20 0
Profit for round 108 88 68 48

After all the group members have made their decisions, you will be informed about your

payment in that round.

Individual feedback:

Every round once all the participants have made their decisions, the computer will compare your
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contribution to the group account B with the average contribution of all the other participants (your

group members are not included in this comparison). Your relative position is then defined as below,

above or equal to the average. After the comparison is made, your relative standing will be shown

to you on the screen. The information about your relative position does not affect your payment.

Individual choose:

Every round once all the participants have made their decisions, you will have the opportunity to

compare your contribution to the group account B with the average contribution of all the other

participants (your group members are not included in this comparison). Your relative position is

then defined as below, above or equal to the average. If you choose to make a comparison, your

relative position will be shown to you on the screen. It means that you decide individually whether

to know your relative position. Your decision to display or not to display your relative position will

not be disclosed to other participants. The information about your relative position does not affect

your payment.

Group feedback:

Every round once all the participants have made their decisions, the computer will make a compar-

ison of the total contribution of your group to the group account B with the average total contri-

butions to the account B of the other groups. The relative position of your group is then defined as

below, above or equal to the average. After the comparison is made, the relative position of your

group will be shown to you on the screen. The information about the relative position of your group

does not affect your payment.

Group choose:

Every round once all the participants have made their decisions, you will have the opportunity to

compare the total contribution to a group account B of your group to the average total contribution

to account B of the other groups. The relative position of your group is then defined as below, above

or equal to the average. If you choose to make a comparison, the relative position of your group

will be shown to you on the screen. It means that you decide individually whether to know the

relative position of your group. Your decision to display or not to display it will not be disclosed to

other participants. The information about the relative position of your group does not affect your

payment.

You will then be informed about your payment in that round.

Once the 10 rounds are over, the computer will randomly select one round to define your
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payment for this part of the experiment. Therefore, your payment in this part of the experiment

will be determined according to the decisions made in that particular round based on the afore-

mentioned procedure. Since every round can be selected with equal probability, please take all

the decisions carefully.

The experiment will then proceed to the second part. The experiment will end with the ques-

tionnaire which does not affect your payment. Should you read the instructions carefully, please

click on “continue”. Before the experiment begins, you will be asked a few control questions to

test your understanding of the experimental procedure.

Good Luck !
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Appendix B Decision screens

 

Figure B1: Contribution stage
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Figure B2: Individual choose: choice to ignore the feedback

 

Figure B3: Individual feedback: both individual feedback treatments
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Figure B4: Group choose: choice to ignore group-level feedback

 
 

Figure B5: Group feedback: both group feedback treatments
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Figure B6: Payoff feedback: all treatments
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Appendix C Additional regression results

Table C1: Public good contributions across treatments and feedback types, Tobit specifications

Contributions
(ait)

Full sample Out-group feedback in t-1

Below average Above average

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

INDIVIDUAL -6.50 -4.24 -0.96 -0.69 -13.63** -5.52
(3.92) (2.82) (3.53) (2.94) (4.65) (3.53)

GROUP -6.81 -4.64 -3.11 -2.48 -9.74* -2.20
(3.92) (2.82) (3.55) (2.95) (4.67) (3.55)

Own contribution in t-1 - 0.39*** - 0.55*** - 0.71***
(0.03) (0.09) (0.08)

Average in-group in t-1 - 0.16*** - 0.04 - 0.42***
(0.05) (0.08) (0.09)

Intercept 35.86*** 20.30*** 22.00*** 12.02*** 60.96*** 7.29
(3.36) (3.17) (3.30) (3.97) (4.52) (6.64)

Observations 2720 2448 827 827 867 867

Notes: Tobit random effects panel regressions reported. 0 and 60 as lower and upper bounds. Column 1 includes choices
by all 272 participants over ten periods (the first period with no feedback is an omitted category). In columns 2-6, choices
over nine periods are included. Columns 3 and 4 focus on observations for which own or group contributions in the previous
period is below the out-group average. Columns 5 and 6 focus on observations for which own or group contributions in the
previous period is above the out-group average. In columns 2, 4 and 6, we control for lagged own contribution and lagged
average contribution by other in-group members. All specifications include period fixed effects. Standard errors are clustered
at the group level and reported in parentheses. ∗, ∗∗ and ∗∗∗ denote p<0.05, p<0.01, and p<0.001 respectively.
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Table C2: Public good contributions in treatments with exogenous and endogenous feedback,
Tobit specifications

Contributions
(ait)

Full sample Out-group feedback in t-1

Below average Above average

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

INDIVIDUAL FEEDBACK -9.65* -6.60* -0.69 -0.58 -19.09*** -8.88*
(4.56) (3.28) (3.97) (3.31) (5.35) (4.14)

INDIVIDUAL CHOOSE -3.54 -2.05 -1.28 -0.79 -8.65 -2.83
(4.48) (3.21) (4.13) (3.44) (5.21) (3.91)

GROUP FEEDBACK -5.38 -4.21 -4.09 -3.49 -6.78 -1.77
(4.56) (3.27) (4.18) (3.49) (5.35) (4.03)

GROUP CHOOSE -8.12 -5.05 -2.31 -1.65 -12.53* -2.89
(4.47) (3.22) (3.99) (3.31) (5.27) (4.07)

Own contribution in t-1 - 0.39*** - 0.55*** - 0.71***
(0.03) (0.09) (0.08)

Average in-group in t-1 - 0.15** - 0.05 - 0.40***
(0.05) (0.08) (0.09)

Intercept 35.86*** 20.41*** 22.03*** 11.98*** 61.10*** 8.28
(3.35) (3.16) (3.30) (3.96) (4.47) (6.66)

Observations 2720 2448 827 827 867 867

Notes: Tobit random effects panel regressions reported. 0 and 60 as lower and upper bounds. Column 1 includes choices by
all 272 participants over ten periods (the first period with no feedback is an omitted category). In columns 2-6, choices over
nine periods are included. Columns 3 and 4 focus on observations for which own or group contributions in the previous period
is below the out-group average. Columns 5 and 6 focus on observations for which own or group contributions in the previous
period is above the out-group average. In columns 2, 4 and 6, we control for lagged own contribution and lagged average
contribution by other in-group members. All specifications include period fixed effects. Standard errors are clustered at the
group level and reported in parentheses. ∗, ∗∗ and ∗∗∗ denote p<0.05, p<0.01, and p<0.001 respectively.
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Table C3: Out-group feedback and in-group contribution norms, Tobit specifications

∆contributions
(ait − ait−1)

Below in-group average t-1 Above in-group average t-1

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

Above out-group average in t-1 -6.81*** -5.20** -5.20** -1.58 -0.55 -0.50
(1.47) (1.58) (1.57) (1.65) (1.95) (1.89)

Below out-group average in t-1 0.16 -0.57 -0.57 5.45** 3.45 3.33
(1.36) (1.60) (1.60) (1.87) (2.06) (2.01)

Above out-group average in t-1 - -6.10** -5.75* -1.87 -4.05
x_INDIVIDUAL (1.88) (2.62) (1.76) (2.09)

Below out-group average in t-1 - 1.08 0.03 6.52* 9.79**
x_INDIVIDUAL (1.37) (1.60) (2.54) (3.11)

Above out-group_IND_CHOOSE t-1 - - 0.50 4.23
x_INDIVIDUAL CHOOSE (3.18) (2.25)

Below out-group_IND_CHOOSE t-1 - - 2.16 -7.79
x_INDIVIDUAL CHOOSE (1.73) (4.08)

Intercept 7.88*** 7.81*** 7.80*** -2.15 -2.30 -2.12
(1.56) (1.57) (1.56) (1.99) (1.99) (1.96)

Observations 1271 1271 1271 1126 1126 1126

Notes: Tobit random effects panel regressions reported, with -60 and 60 as lower and upper bounds respectively. Choices over
nine periods are included. Columns 1-3 focus on observations with contributions below the in-group average in the previous pe-
riod. Columns 4-6 focus on observations with contributions above the in-group average in the previous period. All specifications
include period fixed effects. Standard errors are clustered at the group level and reported in parentheses. ∗, ∗∗ and ∗∗∗ denote
p<0.05, p<0.01, and p<0.001 respectively.

Table C4: Feedback avoidance in INDIVIDUAL CHOOSE and GROUP CHOOSE treatments, Probit

Ignore feedback (=1) (1) (2) (3)

INDIVIDUAL CHOOSE 1.83*** 1.96*** 1.97***
(0.400) (0.381) (0.394)

Above in-group average in t-1 -0.17 -0.16
(0.212) (0.200)

Above in-group average in t-1 -0.036
x_INDIVIDUAL (0.153)

Intercept -4.10*** -3.86*** -3.86***
(0.567) (0.543) (0.551)

Observations 1120 1001 1001

Notes: Probit random effects panel regressions reported. Observations from all 10
periods (column 1) and last nine periods (after the feedback, columns 2 and 3) are in-
cluded. All specifications include period fixed effects. Robust standard errors clustered
at group level in parentheses. ∗, ∗∗ and ∗∗∗ denote p<0.05, p<0.01, and p<0.001 re-
spectively.
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