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Abstract: We experimentally study how people resolve a tension between favoritism and fairness
when allocating a profit in a team production setting. Past research shows that people tend to favor
their ingroup at the cost of an outgroup when allocating a given amount of money. However, when the
money to be allocated depends on joint production, we find that most players allocate proportionally
according to others’ relative contributions, irrespective of their social identity affiliations. We discuss
the implications of our findings on how distributive norms could shape team cooperation.
Keywords: favoritism; fairness; team production; social identity; distributive norm

1. Introduction
It is common to see people show goodwill to others who share their social identity, even when
such identities are arbitrarily determined (e.g., Tajfel, 1971 [1]). For example, when participants are
asked to allocate a given amount of money in a lab experiment, they tend to allocate more to their
ingroup than outgroup members (Chen and Li, 2009) [2].1 Players’ desire to favor their ingroups may
easily be justified when the money to be distributed is “manna from heaven”, and even be considered
as a social norm (Harris et al., 2015 [7]). A challenge, however, occurs when the source of money
depends jointly on each allocatee’s contribution. In this situation, a well-documented criterion for profit
allocation is to respect each allocatee’s relative input (Adams, 1965 [8]; Selten, 1978 [9]). This liberal
view of fairness is also regarded as a social norm in today’s meritocratic societies (Cappelen et al.,
2007 [10]). The present study aims at understanding how people behave when the two motivations are
in conflict in a team production setting, that is, whether to favor their ingroup at the cost of an outgroup
or to allocate proportionally according to others’ relative inputs.
We adopt a three-person team production game first introduced in Dong et al. (2018 [11]).
The game has two stages. The first stage is a production stage, where all three players voluntarily
decide how much to contribute to a joint production. In the second stage, knowing each other’s
contribution, each player is to allocate a fixed share of team profits between the other two group
members, but not to himself. Then each player’s final payoff is determined by the money they did not
contribute in the production stage and the money allocated to him by the other group members in the
allocation stage. In this game, since players cannot allocate profits to themselves, the allocation stage is
similar to the standalone allocation game studied in Chen and Li (2009) [2]. When participants are
otherwise homogeneous and interact anonymously, Dong et al. (2018) [11] find in their experiment that

1

A large body of experimental literature has shown that the induced identities in the laboratory can have profound impacts
on human behavior, including distributive behavior (Chen and Li, 2009) [2], punishment behavior (Bernhard, Fehr and
Fischbacher, 2006 [3]), trusting behavior (Hargreaves Heap and Zizzo, 2009 [4]), cooperation in the Prisoner’s Dilemma
and aggression in the Battles of Sexes (Charness, Rigotti and Rustichini, 2007 [5]), to name just a few. They typically find
people tend to favor ingroups at the cost of outgroups, though the strength of ingroup favoritism varies in specific studies.
See Lane (2016) [6] for a recent meta analysis.
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more than 90 percent of them allocate proportionally to other team members’ relative contributions,
and as a result, players contribute almost fully in the production stage.
To create social identities, we follow the the minimal group paradigm (Tajfel, 1971 [1]; Chen and
Li, 2009 [2]). At the beginning of the experiment, all participants are divided into two arbitrary social
identities. Groups are then formed randomly in each round, ensuring exactly two members from
a same social identity group (ingroups) and the third member from the other social identity group
(outgroup). This creates an opportunity for the two ingroups to favor each other at the cost of the
outgroup in their allocation decisions. Consequently, the mistreated outgroup might be discouraged
from contributing, thereby hindering team cooperation. The allocation stage thus provides us with
an opportunity to understand how people resolve the tension between ingroup favoritism and fairness.
Furthermore, we can use the production stage to assess the consequential team cooperation.
Our setting provides an apt analogy to many real-world situations. For example, nepotism in
family owned businesses: employees’ compensation can be determined by their social ties to managers
rather than their performance. Furthermore, it is not difficult to find situations where ingroups collude
against outgroups in reward allocation: senior employees may discriminate against newcomers;
and those who are from the same ethnic background may only act for the betterment of each other
at the cost of other co-workers who are not from their social group. At national levels, natives may
discriminate against immigrants and their descendants in collective events such as political campaigns
and elections.
Our experimental results show that while some players favor their ingroups in allocation decisions,
most players allocate proportionally at a similar frequency as in the control treatment absent of different
social identities. Since most players adhere to the proportionality norm in allocation decisions, except
for the first round, there is no significant difference in contribution between ingroups and outgroups.
Our study is most related to the experimental literature on social situations where allocation
decisions are preceded by production stages. For example, in one of Konow’s (2000) [12] experiments,
each participant is asked to divide some joint profit between a pair of other participants. Similarly,
in Baranski (2016) [13], knowing each other’s contribution, group members propose ways for profit
allocation and the final proposal is decided by a simple majority voting rule. There are also studies
exploring plural fairness ideals, for example when the money to be distributed depends on each
allocatee’s productivity (Cappelen et al., 2007 [10]) or their luck (Cappelen et al., 2013 [14]). To our
best knowledge, we are the first to explore an allocating situation with heterogeneous social identities
preceded by team production, which allows us to study simultaneously how players choose between
two allocating norms and how their choices affect team cooperation.
At the heart of our study is the resolution of the conflicting norms between fairness and favoritism.
Thus, our study links to the literature on social norms at large and in particular studies on norm
enforcement in the presence of group affiliation. For example, in a third-party punishment game,
Bernhard et al. (2006) [3] study how tribal people from Papua New Guinea enforce the egalitarian
norm by punishing the norm violators. They find that people tend to punish norm violators more
heavily if the victim comes from their own tribe as opposed to a different tribe. In another study,
Goette, Huffman and Meier (2006) [15] find similar results in Swiss Army. Our study adds to this
line of research and shows that the induced identities, however, are not strong enough to attenuate
participants’ willingness to favor their ingroups in allocation, thus upholding team cooperation at
highly efficient levels.2
Our paper is also related to the social psychology literature on ingroup bias and social status.
Previous studies find that high-status individuals are more likely to favor their ingroups than low-status

2

In addition to experimental evidence, various theories have been put forward to discuss the conditions under which one
norm is a more appropriate basis of distributive justice than the other. See economic models of outcome-based fairness and
inequality aversion (Fehr and Schmidt, 1999 [16]; Bolton and Ockenfels, 2000 [17]) and discussions by social psychologists
(e.g., Deutsch, 1975 [18]).
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individuals (for a meta analysis see Bettencourt et al., 2001 [19]).3 But this effect also depends on
whether or not the source of status is legitimate, that is, for example, when the status is due to luck
rather than good performance or inner traits (e.g., Paetzel and Sausgruber, 2018 [21]). Two major
differences distinguish our study from previous works. First, while we use the minimal group
paradigm to create social identities, social status in previous studies is often created by grouping
individuals according to their performance in an unrelated task. As a result, the created social status
also involves a kind of entitlement. Furthermore, in our study, the performance additionally affects
the pie to share. Thus, we focus on a strategically richer situation, and it allows us to examine how
the resolution of the conflicting norms in allocation decisions could affect contribution decisions.
We believe this is an important aspect of many economic and social situations such as organizations
hiring employees of both genders and countries dealing with immigrants from various ethnic groups.
The harmony and discord of these groups hinge on both resource redistribution and group cooperation,
the two of which are highly intertwined.
In what follows, Section 2 outlines our experimental design, Section 3 presents the result,
and Section 4 discusses implications and concludes.
2. Experimental Design and Hypotheses
We ran 12 computerized sessions programmed in z-Tree [22] at the Centre for Decision Research
and Experimental Economics (CeDEx) in Nottingham. In total, 144 university students from various
fields of study attended, with 12 participants in each session. All participants were recruited from the
CeDEx subject pool using ORSEE [23].
Participants were randomly seated at a partitioned computer terminal upon arrival. The experimental
instructions (see Appendix A) were provided to each participant in written form and were read aloud
by the experimenter in each session. The experiment started when all participants provided right
answers to quiz questions regarding the instructions. We used experiment currency units (ECUs) to
represent money units during the experiment. After completing survey questions, participants were
privately paid with every 25 ECUs worth £1 and they left the laboratory one at a time. A typical session
lasted about 50 min with average earnings around £8.67 (equivalent to $13.44 or €12.14 at the time of
the experiment).
The experiment has two treatments. The B ASE treatment is the Dong et al.’s (2018) [11] team
production game: participants were randomly matched into three-player groups in each round and
each participant made two decisions. The first decision is a contribution decision. Players were endowed
with 10 ECUs at the beginning of each round. They had to decide how many ECUs to contribute to
a group project; they kept the amount left.
The second decision is an allocation decision. After all players had made their contribution decisions,
ECUs in the group project were summed up and multiplied by 1.8, i.e., Π = ∑3i=1 ei . Players were
informed of other group members’ contributions and the total value of the group project. Then they
decided how to divide 13 Π between the other two group members. That is, each player i decided
an allocation of aij to player j and aik to player k, with aij + aik = 31 Π. Please note that there were
no restrictions on how players should divide this amount, but she had to divide between the others,
without burning money or allocating anything to herself.
Player i’s share of the group project was determined by the allocation from the other two group
members, that is, a player i’s earning in that round was πi = 10 − ei + a ji + aki . At the end of each
round, players were informed about the contributions and earnings of all group members. They were

3

This line of research predominantly uses the other-other allocation task, varying social status or other social identities of
allocators and recipients, to detect ingroup bias. However, status or identities may not be a strong enough cause for ingroup
bias in the presence of self-interest motivation, that is, when players are allocating between themselves and other individuals
(Liebe et al., 2017 [20]).
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also reminded that they would never meet the same set of two other participants again in future
rounds. This two-stage game with random matching was repeated for a total of 12 rounds.4
In the I DENTITY treatment, before participants were introduced to the same game as in the B ASE
treatment, we first primed them with social identities following the procedure of the minimal group
paradigm, i.e., the classical Klee/Kandinsky painting preference task followed by a ten minutes group
chat (e.g., Chen and Li, 2009 [2]; Tajfel et al., 1971[1]). First, 12 participants in each session indicated
their preferences over five pairs of paintings, each of which contained one painting by Paul Klee and
one painting by Wassily Kandinsky.5 They were then assigned into two painting groups of six based
on their preferences.6 Next, participants were shown two additional paintings and their task was
to determine, within ten minutes, which artist (Klee or Kandinsky) painted each of these final two
paintings.7 During the ten minutes, players in the same painting group were encouraged to chat via
a z-Tree chat-box.8 For each correct answer, a participant earned 15 ECUs, though she was not told the
correct answer until the end of the experiment. This procedure is reported to alter players’ distributive
preferences to favor their ingroups against outgroups in allocation games (Chen and Li, 2009 [2]).
After the painting task, players faced 12 rounds of the game as in the B ASE treatment. In each
round, three-person groups were formed randomly with two group members from the same painting
group (ingroups) and the third group member from the other painting group (outgroup). Players
were assigned at least once the role of ingroup and at least once the role of outgroup across rounds.
They were also informed about their group composition (whether each of their group members came
from their own painting group or the other painting group) before they proceeded to make their
contribution and allocation decisions.
In both treatments, if all players allocate proportionally according to the other two group members’
relative inputs, then full contribution in the production stage will be the optimal decision. Indeed,
Dong et al. (2018) [11] show theoretically that for a wide range of fairness notions, full contribution
and proportional allocation are the unique Subgame Perfect Equilibirum, which is also supported in
their lab experimental data.
In light of the previous evidence on the way that social identities affect norm enforcement
(e.g., Bernhard et al., 2006 [3]; Goette et al., 2006 [15]), our primary hypothesis is regarding how
players make allocation decisions when facing the conflicting norms between ingroup favoritism
and fairness (proportionality). If favoritism prevails, compared to the allocation decisions in the
B ASE treatment, players would allocate more than the proportional amount to their ingroups in the
I DENTITY treatment. If so, our secondary hypothesis is that the outgroup would contribute less than
the ingroups, and the overall contribution would be lower in the I DENTITY treatment than the B ASE
treatment. The reason is simple: expecting less allocation from the two ingroups creates disincentive to
the outgroup from contributing.
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The matching of the three-person group was pre-determined by the computer software, and the software also randomizes
the display of players’ contribution decisions on the screen in each round. In this way, players were not be able to track
whom they had been previously paired with.
All the paintings were shown on the computer screen as well as in printed form. The five pairs of paintings are:
1A Gebirgsbidung, 1924, by Klee; 1B Subdued Glow, 1928, by Kandinsky; 2A Dreamy Improvisation, 1913, by Kandinsky;
2B Warning of the Ships, 1917, by Klee; 3A Dry-Cool Garden, 1921, by Klee; 3B Landscape with Red Splashes I, 1913, by Kandinsky;
4A Gentle Ascent, 1934, by Kandinsky; 4B Hoffmannesque Tale, 1921, by Klee; 5A Development in Brown, 1933, by Kandinsky;
5B The Vase, 1938, by Klee.
Our procedure differed from [2] in two ways. First, instead of a binary choice, we gave players four options: strongly prefer
A, weakly prefer A, weakly prefer B, or strongly prefer B. Second, to ensure each painting group has an equal number, players
were notified that their group assignment was based on their painting preferences relative to other players’ preferences in the
room. So players were not necessarily placed in the group for which they had expressed stronger preferences, but selecting
a greater number of painting by a given artist and indicating “strongly prefer” the paintings from that artist increased the
probability of being in that group.
Painting number 6 is Monument in Fertile Country, 1929, by Klee, and Painting number 7 is Start, 1928, by Kandinsky.
The 12 copies of the paintings were also on their desk for the reference during the chat. A participant was neither required
to contribute to the discussion nor to give answers that conformed any decision reached by the group.
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3. Results
3.1. Contribution Decisions
We first look at the contribution decisions of the two treatments (see Figure 1). In the B ASE
treatment, the average contribution is 8.99, with a steady increase from an average of 6.43 in the first
round (29.2 percent of players make full contribution) to 9.80 in the last round (94.4 percent of players
make full contribution). These results successfully replicate Dong et al. (2018) [11].9
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Figure 1. Time-path of the Average Contribution by Treatment.

In the I DENTITY treatment, the average contribution is 8.33, which is marginally lower than the
B ASE treatment (mean difference = 0.67; ranksum test10 , p = 0.08). For example, in the first round,
we find that while only 15 out of 72 players contribute less than 5 in the B ASE treatment, 25 (out
of 72) players contribute less than 5 in the I DENTITY treatment (see Figure 2 for the distribution of
contribution in round 1). However, the difference is only statistically significant in the first round
(mean difference = 1.09; p = 0.04), and is negligible in later rounds (ps > 0.10).
Figure 3 shows that in the I DENTITY treatment, outgroups contribute less than ingroups (mean
difference = 0.83, signed-rank test11 , p = 0.05). In particular, outgroups contribute 1.71 less than
ingroups in the first round (p = 0.03), but the difference becomes smaller and not statistically significant
in later rounds (ps > 0.10). We interpret this result as that outgroups anticipate exploitation (thus
contribute less) in the first round, but with most ingroups acting fairly in allocation (see evidence
below), they increase their contribution in later rounds.

9

10
11

In Dong et al. (2018) [11], the game is preceded by ten rounds of another game in which players alway received equal
shares of the group profit. There, the average contribution reached almost zero in round ten. In their study, the two-stage
mechanism helped to restore the contribution to the average of 8.0 in the next ten rounds. Using Kolmogorov-Smirnov tests
of equality of distribution for last round contribution decisions, we find that the contribution level in our Base treatment is
not significantly different from theirs (p = 0.519).
In the paper, we take sessions’ average contribution as independent observations when conducting ranksum tests, and we
report two-sided p-values.
In the paper, we take sessions’ average contribution for the ingroups and outgroups as independent observations when
conducting signed-rank tests, and we report two-sided p-values.
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Result 1. The overall contribution level in the I DENTITY treatment is marginally lower than the B ASE treatment
only in the first round and the treatment difference disappears in later rounds. In the I DENTITY treatment,
outgroups contribute significantly less than ingroups only in the first round, but the contribution gap disappears
in later rounds.
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Figure 2. Distribution of Contribution in Round 1.
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Figure 3. Average Contribution of the Ingroups and Outgroups in the I DENTITY Treatment.

3.2. Allocation Decisions
In this section, we turn to players’ allocation decisions. Players’ allocation decisions can be
visually represented as in Figure 4. The horizontal axis indicates the fraction player j contributes
relative to player k, and the vertical axis shows the actual fraction player i allocates to player j. The size
of the circle indicates the relative frequency of allocation decisions. An observation that falls near
the 45-degree line indicates a proportional allocation, since player i allocates according to player j’s
relative contribution.12 An observation that falls on the vertical axis of 0.5 means that player i makes
an egalitarian allocation. This figure shows no visible difference in allocation decisions between the
two treatments and that most allocations are proportional and/or egalitarian.13

12

Because our software only allows the input with a resolution of 0.1 and
that player i allocates proportionally if |

13

aij
aij + aik

−

ej
e j + ek

ej
e j + ek

may not always be a fraction of ten, we define

|< 0.05.

In Figure 4, we demonstrate using the first round’s data because observations in later rounds are overwhelmingly full
contribution and equal allocation.
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Figure 4. Allocation Decisions in Round 1.

Table 1 summarizes players’ allocation decisions by round. In round 1, 46 out of 72 (63.9 percent)
players in the B ASE treatment and 42 out of 72 (58.3 percent) in the I DENTITY treatment allocate
proportionally. Among these cases, most pairs of allocatees actually make unequal contributions (39 out
of 46 in the B ASE and 36 out of 42 in the I DENTITY treatment). In later rounds, since players increase
their contributions, allocators are more likely to face situations where allocatees make equal (and full)
contributions. There, almost all egalitarian allocations are made only when allocatees contribute equally,
and these also happen to be proportional. We interpret these results as suggestive evidence for the
prevalence of the proportionality norm in allocation decisions.
Table 1. Allocation Decisions by Round.
B ASE

Round
1
2
3
4
5
6
7
8
9
10
11
12

I DENTITY

Prop

Equal

P&E

Other

Prop

Equal

P&E

Other

46
51
49
59
59
56
61
65
68
68
67
67

14
22
23
29
29
32
40
50
51
61
60
62

7
18
18
26
28
31
40
49
50
61
60
62

20
17
19
11
13
16
11
6
4
4
5
5

42
52
51
53
53
53
60
59
51
58
58
61

20
26
26
29
32
36
35
44
45
43
38
44

6
18
21
21
24
33
35
44
42
42
37
43

18
14
17
15
15
16
12
13
19
14
14
11

Notes: (1) This table classifies allocation decisions by round. There are 72 allocation decisions in each round
for each treatment. (2) “Prop” means that proportional allocations; “Equal” means egalitarian allocations;
“P&E” means allocations that are both proportional and egalitarian (this can happen when allocatees make
equal contributions); “Other” are the decisions that cannot be classified as either “prop” or “equal”.

We next use a random effects regression model to study players’ allocation decisions.
The dependent variable is the relative share of the group profit player i allocates to one of the other
two group members j; for ingroups in the I DENTITY treatment, it is the share player i allocates to her
ingroup j.
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ej
aij
ej
= β0 + β1
+ β 2 Ingroup + β 3
· Ingroup + ε i
aij + aik
e j + ek
e j + ek
In this specification, β 0 measures a fixed amount of share allocated to player j, and β 1 measures
the proportional share based on player j’s contribution relative to player k’s. If player i is fair-minded
and allocates according to player j’s contribution relative to player k’s, we have β 0 = 0 and β 1 = 1.
On the other hand, if player i tends to allocate more than the proportional amount to player j, we have
β 0 > 0 and β 1 < 1; in the most extreme case, β 0 = 1 and β 1 = 0, meaning that player i allocates
everything to player j regardless of the j’s contribution relative to player k’s. We can use this pair
of parameters to measure whether players use the proportional rule to allocate profits. We further
add an dummy variable which equals 1 if player i and player j are the ingroups in the I DENTITY
treatment (β 2 ), and an interaction term between player j’s relative contribution and whether she is
an ingroup (β 3 ). These two terms enable us to examine how ingroups’ allocation decisions in the
I DENTITY treatment differ from those in the B ASE treatment. In particular, we expect β 2 = 0 and β 3 = 0
if allocation decisions are similar between the two treatments. We thus include all players’ allocation
decisions from the B ASE treatment and ingroups’ allocation decisions from the I DENTITY treatment.
Table 2 shows the regression results for round 1 and all rounds respectively. In both regressions,
β 0 and β 1 are not significantly different from 0 and 1 respectively, indicating that players in the B ASE
treatment allocate using the proportional rule. For example, across all rounds, if player j increases her
relative contribution by one unit, player i allocates 0.97 more units in his share of team profits to j.
Importantly, the coefficients of the ingroup dummy (β 2 ) and the interaction term (β 3 ) are small and
not significantly different from zero, indicating that the ingroups’ allocation strategies are not different
from those of players in the B ASE treatment.14 In other words, we do not find evidence for ingroup
favoritism in allocation decisions.15
Furthermore, among all the allocation decisions, 74.1 percent of the ingroups in the I DENTITY
treatment allocate according to others’ relative contributions, the fraction is 82.9 percent in the
B ASE treatment (t-test, p = 0.15). In 18.1 percent of the decisions, ingroups allocate more than
the proportional amount to their ingroups, and in 7.8 percent of the decisions, they even allocate less
than the proportional amount to their ingroups.
To see whether some individuals persistently allocate more than proportional amounts to their
ingroups, Figure 5 shows the number of times of such incidence clustered by individual players.
We find that 27 out of the 72 players (37.5 percent) never favor their ingroups throughout the 12-round
interactions, 30 players (41.7 percent) do so once or twice, and only 1 player does so for more
than 6 times.
Result 2. While a few players allocate more than proportional amounts to their ingroups, most allocate
proportionally at a similar frequency as in a situation absent of social identities.

14

15

A power analysis shows that to achieve the 80 percent power and 5 percent significance level for at least one of the ingroup
dummy and interaction term (that is, ingroup dummy in the regression using all rounds), the required sample size is 4221.
This means our study might be underpowered to detect the treatment difference in allocation decisions. Alternatively,
it means that the effect is probably negligible to make any economic significance.
Unsurprisingly, the outgroups’ allocation decisions also strongly adhere to the proportional rule.
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Table 2. Determinants of Allocation Decisions.
Fraction Player i Allocate to Player j

Dep. Variable:

Round 1

All Rounds

0.877 ***
(0.064)

0.971 ***
(0.040)

β 2 : Player i and j are ingroups

0.001
(0.056)

0.085
(0.052)

β 3 : j’s relative contribution × Ingroups

0.037
(0.080)

−0.078
(0.063)

β 0 : Intercept

0.061
(0.030)

0.006
(0.020)

6
120

12
1440

3.68
( p = 0.08)

0.55
( p = 0.46)

β 1 : Player j’s relative contribution

#Cluster
#Observations
H0 : β 1 = 1

Fraction
.4
.6

.8

1

Notes: (1) Regression in column 2 (for round 1) is an OLS and regression in column 3 is a random effects
regression. (2) The standard errors are clustered at the session level. *** indicate significance at 1% level.
(3) We report the test statistics for the hypotheses tests and two-sided p values are in the brackets. (4) The
Hausman test for random vs fixed effects yields a p value greater than 0.1.

.375
.25

.2

.1667

.1528
.0139

.0139

0

.0278

0

1
2
3
4
5
6
7
Number of times of allocating more than
the proportional amount to ingroups

8

Figure 5. Frequency of allocating more than the proportional amount to ingroups.

4. Discussion
Our study aims to understand how people divide profits when facing a tension between ingroup
favoritism and fairness in a team production setting. We conducted an experiment where we induced
artificial social identities among participants before introducing a team production game in which
allocation decisions are preceded by a production stage. We are primarily interested in whether players
appeal to ingroup favoritism rather than the proportionality norm in their allocation decisions and
whether this undermines the outgroup’s incentive to contribute to the team production.
Our experimental data show that most of our participants choose to enforce the proportionality
norm regardless of other members’ group affiliations with themselves: while some players allocate
more than the proportional amount to their ingroups, most allocate fairly according to others’ relative
contributions. Because of the prevalence of fair allocations, except for the first round, there is no
significant difference between the ingroups’ and outgroups’ contributions. The overall contribution
to the team production is sustained at high levels with and without different social identities among
team members.
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Despite these findings, we do not suggest that the proportionality norm will always prevail over
ingroup favoritism in allocation decisions. Social identities induced in the laboratory, though reported
to cause divergent treatments toward ingroups and outgroups in other settings, might be too weak
to foster ingroup favoritism in our team production setting. A real-world identity, like ethnical or
national, might lead to stronger ingroup favoritism. For example, when students and teachers share
the same nationality, students tend to give teachers higher evaluation scores (Rivkin et al., 2005) [24]
and teachers tend to give students higher grades (Feld et al., 2016) [25]. Interestingly, in line with
our study, recent large-scale surveys on the opinion for wealth redistribution with immigrants show
that respondents’ support for redistribution increases when provided with information on the “hard
work” of immigrants, but not when provided with information on the number or origin of immigrants
(Alesina et al., 2018 [26]). This seems to suggest that natives’ outgroup discrimination (the flip side
of ingroup favoritism) is mitigated by immigrants’ earned entitlement through effort, consistent
with the meritocratic view of fairness. This effect, however, tends to subdue when respondents are
prompted to think in detail about immigrants’ other characteristics such as less perceived education,
lower income and being religiously and culturally more distant than themselves. Furthermore,
Naumann and Stoetzer (2018) [27] show that those with higher incomes (thus presumably with
stronger political power) are more likely to withdraw support for redistribution when faced with
immigration. As a result, these ingroup/outgroup preferences toward immigrants, when played out
by wealthy politicians, can potentially lead to ever greater social injustice.
Another feature of our design might also be responsible for our results: the role of players is
alternated between ingroup and outgroup across rounds. This might help the ingroups to think in the
shoes of the outgroups and empathize with the outgroups, thus refraining themselves from mistreating
the outgroups. In future works, it could be interesting to see whether fixing a player’s role would
change the allocation behavior. Yet another reason we find little evidence of ingroup favoritism could
be that in our framework the allocators are members of their own team and their payoff depends
on other members’ contribution and allocation decisions. Such a cooperation situation might create
a sense of team identity, which might overwhelm the induced social identities from the painting tasks.
Thus, future works might want to let the allocator be an impartial third party whose payoff does not
depend on the allocatees’ decisions.
Beyond what can be learned from the allocation behavior, it is also important to consider its
consequential social impact. Our team production setting provides a framework to study how unfair
allocation behavior may undermine team cooperation. In modern organizations with the increasingly
diverse team composition, it is of primal importance to understand how to consolidate different views
on distributive justice, suppress nepotism, and promote cooperation. At a societal level, different social
groups may distort the distributive justice to the advantage of their ingroups at the cost of outgroups.
This may not only come with direct social wastes in various means to achieve ingroup favoritism such
as cronyism and bribery, but also hinder social cooperation at larger scales where everyone gains in
the long run. While the evidence from the present study suggests that our lab participants seem to
have overcome the temptation to favor ingroups, much is left to learn about other situations where
resistance to such temptation might be more challenging.
Author Contributions: Conception, L.D.; Software and data collection, L.D.; Data analysis, L.D.; Drafting the
article, L.D.; Critical revision of the article, L.D. and L.H.
Funding: This research was funded by the University of Nottingham (CeDEx) and National Natural Science
Foundation of China, Grant No. 71873068.
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of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, and in the
decision to publish the results.
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Appendix A. Experiment Instructions
We present the experimental instructions for the I DENTITY treatment (Part 1 is the painting task
and part 2 is the team production game). Part 2 is distributed only after the completion of part 1
decisions. Samples of screenshots are also included. Instructions for the B ASE treatments eliminates
part 1 and the mention of painting groups. The accompanied quiz questions and z-Tree program are
available upon request.
Appendix A.1. Part 1
Welcome! You are taking part in a decision-making experiment. The amount of money you earn
will depend upon the decisions you make and on the decisions other people make. Your earnings
in this experiment are expressed in experimental currency units, which we will refer to as ECUs.
This experiment has 2 parts and your total earnings will be the sum of your payoffs in each part. At the
end of the experiment you will be paid in cash using a conversion rate of £1 for every 25 ECUs of
earnings from the experiment. Everyone will be paid in private and you are under no obligation to
tell others how much you earn. Please do not communicate with each other during the experiment.
If you have a question, feel free to raise your hand, and an experimenter will come to help you. In Part
1 everyone will be shown 5 pairs of paintings by two artists (on the screen and on the prints). You will
be asked to choose which painting in each pair you prefer. You will then be classified into groups of six
people, based on your choice relative to other people’s choice in this room. Then you will be asked to
answer questions on two other paintings. Each correct answer will bring you 15 ECUs. The earnings
will be shown at the end of this experiment.
An built-in chatting program will be available to you to get help from or help other members
in your own group while answering the questions. All group members will be randomly assigned
a group ID that will be only used in this chatting-box. Except for the following restrictions, you can
type whatever you want in the lower box of the chat program. Messages will be shared only among all
the members of your own group. You will not be able to see the messages exchanged among other
groups. People in other groups will not be able to see the messages from your own group either.
You will be given 10 minutes to communicate with your group members. Restrictions on messages:
(1) Please do not identify yourself or send any information that could be used to identify you (e.g.,
age, race, professional background, etc.); (2) Please refrain from using obscene or offensive language.
After Part 1 has finished, we will give you instructions for part 2 of the experiment.
Appendix A.2. Part 2
Part 2 consists of 12 decision rounds. In each round, you will be in a group with two other people.
You will not be able to identify which of the other people in this room are in your group, but you will
know which painting groups they came from while you are making the decisions. The people in your
group will change from round to round, and in particular you will never be matched with the same set
of two other participants twice for the rest of the experiment. At the beginning of each round, you will
be randomly allocated a participant identification letter, either A, B, or C (Thus, your identification
letter may change from round to round). Each decision round has three phases.
Phase 1: Decision Choice Each individual begins each round with an endowment of 10 tokens in
their Individual Fund. Tokens in Individual Fund are worth 1 ECU each. Each three-person group
begins with a Group Fund of 0 ECUs each round. You decide independently and privately whether
or not to contribute any of your tokens from your Individual Fund into the Group Fund. Tokens in
Group Fund are worth 1.8 ECU each. In other words, each token that a person adds to the Group
Fund reduces the value of his/her Individual Fund by 1 ECU. Each token added to the Group Fund
by a group member increases the value of the Group Fund by 1.8 ECUs. Each person can contribute
up to a maximum of 10 tokens to the Group Fund. Decisions must be made in whole tokens. That is,
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each person can add 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 tokens to the Group Fund. Please note that when you
are making the contribution decision, you will know your group composition.
Phase 3: Allocation Choice You then decide how to allocate one-third of the ECUs in the Group
Fund between the other two group members. The sum of your allocation between the other two
group members will be one-third of ECUs in the Group Fund. In other words, each person can only
divide one-third of ECUs in the Group Fund for the other two group members, and their own share
of the Group Fund will be determined by the allocation decisions of the other two group members.
Specifically, (1) Person A will divide one-third of ECUs in the Group Fund between Person B and
Person C. (2) Person B will divide one-third of ECUs in the Group Fund between Person A and Person
C. (3) Person C will divide one-third of ECUs in the Group Fund between Person A and Person B.
The other two group members’ individual contributions to the group fund and their painting groups
will be shown on the upper right table when you are making allocation choices.Click the calculator
button on the lower-right corner if you need assistance with calculation.
Feedback and Earnings After all individuals have made their decisions for the round,
the computer will tabulate the results. A person’s share of the Group Fund will be determined
at the end of phase 3. His/her earnings from Group Fund will be the sum of ECUs that the other
two group members allocate towards him/her. Your earnings in a round will equal ECUs in your
Individual Fund plus ECUs the other two group members allocated to you (i.e., your share of ECUs
in the Group Fund). At the end of each round, you will receive information on your Group Fund
earnings and your total earnings for that round. You will be informed of all group members’ allocation
decisions in phase 3. You will also see all group members’ contribution to the group fund and their
painting groups if you chose “Yes” in phase 2; if you chose “No” in phase 2, other group members’
individual contributions to the group fund remain unknown to you. Total Earnings for the experiment
will be the sum of the earnings in all rounds in part 2 plus your earnings from part 1. This completes
the instructions. Before we begin the experiment, to make sure that every participant understands the
instructions, please answer several review questions on your screen.
Appendix A.3. Screenshots
After reading the part 2 of the instructions, the subjects had to solve eight quiz questions on
the screen. The questions included hypothetical combinations of group members’ contribution and
allocation decisions and the participants had to calculate the resulting payoffs. There were also
True/False questions to check participants’ understanding of the instructions. After all participants
completed the quiz questions the experiment began. At the beginning of each round, participants learn
their group composition in the I DENTITY treatment. Figure A1 shows an example of the screen for the
contribution phase. After the contribution decisions, subjects were informed of each group members’
painting group identity and the total group fund to be allocated, they would also be informed about
other two group members’ contribution decisions. Figure A2 shows an example of the allocation
phase with other participants’ contribution information. At the end of each round, participants were
informed about each of their group members’ contribution decisions, payoffs and their allocation
decisions. Figure A3 shows an example of the feedback screen.
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Figure A1. Contribution Decision.

Figure A2. Allocation Decision.

Games 2018, 9, 65

14 of 15

Figure A3. Feedbacks.
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