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ABSTRACT ARTICLE HISTORY
Individuals display the tendency to cooperate more with in-group Received 7 February 2022
members than they do with out-group members (i.e. in-group Accepted 6 June 2024
favoritism) across diverse contexts. While previous studies have KEYWORDS

thoroughly investigated in-group favoritism when a single social Bounded generalized

category is salient, they have understudied how individuals coop- reciprocity; cooperation;
erate with others when multiple social categories are simulta- cross-categorization;
neously salient. To bridge this gap, we conducted a study to in-group favoritism; social
examine cooperation under crossed categorization, in which two identity

dichotomous social categories are orthogonally crossed. We then
examined the psychological mechanisms potentially underlying
intergroup cooperation, including reputational concern, expected
cooperation, and social identification, drawn from the theoretical
perspectives of bounded generalized reciprocity and social identity
theory. Overall, we found that two in-group memberships addi-
tively increased cooperation. That is, cooperation with a double in-
group member (a person with two in-group memberships) was
higher than that with a partial in-group member (i.e. a person
with one in-group membership and one out-group membership).
We also found that cooperation with a partial in-group member
was larger than that with a double out-group member (a person
with two out-group memberships). In addition, we found some
evidence that expected cooperation partially mediated the rela-
tionship between in-group membership and cooperation.

Cooperation, the act of incurring personal costs to benefit others (Nowak, 2006), helps
individuals and societies solve social dilemmas and maximize collective benefits
(Strathman & Joireman, 2005; Van Vugt, 2009). Yet, people do not display cooperation
towards everyone in the same manner; people are known to cooperate more with in-
group members than out-group members, i.e. in-group favoritism' (for reviews, see Balliet
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et al,, 2014). Previous studies have documented in-group favoritism in a wide range of
intergroup contexts, including the minimal groups (Yamagishi & Mifune, 2008), morally
conflicting groups (Imada et al., 2021), and national groups (Romano et al., 2021).
Moreover, previous studies have documented in-group favoritism across diverse contexts
(Fiedler et al., 2018; Romano et al., 2021) including both lab (Yamagishi et al., 1999) and
field (Ruffle & Sosis, 2006) settings. Importantly, previous studies have consistently found
that in-group favoritism in cooperation is constituted of increased cooperation towards
in-group members rather than decreased cooperation towards out-group members
(Balliet et al., 2014; Brewer, 1999; Imada & Mifune, 2024). Overall, in-group favoritism is
a robust and universal phenomenon (Romano et al., 2021).

Previous studies on intergroup cooperation offer valuable insights into how one’s
knowledge about a single group membership of others shapes cooperation towards
them. Yet, it remains largely unclear how people cooperate with others who hold multiple
group memberships, particularly in contexts where both in- and out-group memberships
exist across salient domains. One way that multiple group memberships can be simulta-
neously salient is when we take note of a person’s appearance and accent (Gluszek &
Dovidio, 2010). An English person, for instance, would be able to distinguish whether
a stranger belongs to the same or different racial and linguistic groups. Given that people
often belong to diverse social groups and know about multiple group memberships of
others, it is of practical importance to understand cooperation when more than one social
category is simultaneously salient.

To gain this understanding, in the present study, we investigated how people coop-
erated with others who held two distinct group memberships: two in-group member-
ships, one in-group membership and one out-group membership, and two out-group
memberships. In addition, drawing upon the previous literature on in-group favoritism
(Balliet et al., 2014; Everett et al., 2015a), we aimed to test potential psychological
processes involved in intergroup cooperation involving two social categories informed
by two distinct approaches: reputational concern and expected cooperation (the
bounded generalized reciprocity perspective (BGR) (Yamagishi & Mifune, 2008;
Yamagishi et al., 1999); and social identification (the social identity perspective (SIP)
(Tajfel & Turner, 1979; Turner et al., 1979). All in all, our research will help us understand
how two orthogonal group memberships shape cooperation.

Crossed categorization and Cooperation

Crossed categorization refers to the crossing of two dichotomous and orthogonal social
dimensions and the resulting four subgroups (Crisp & Hewstone, 2016; Mullen et al.,
2001): a double in-group (IN-in), two partial in-groups (IN-out/OUT-in), and a double out-
group (OUT-out). To put it concretely, when sex (male and female) and race (Black and
White) are crossed, Black females and White males are double in-group and double out-
group members, respectively, for Black females. The remaining two subgroups, Black
males and White females are partial in-group members.

Previous studies on crossed categorization have predominantly investigated how
the crossing of two social categories would influence intergroup (for
a review, see Crisp & Hewstone, 2016), but the current empirical literature is marked
by a gap concerning the relationship between crossed categorization and intergroup
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. As discussed by Yamagishi et al. (1999), in-group bias in evaluation and
attitudes are psychologically different from in-group bias in cooperation.
Cooperation refers to an act of incurring the cost of to benefit another individual
or a group by ( < ; Nowak, 2006). In addition, it has been typically studied in
social dilemmas, in which personal and collective interests conflict with each other.
In this sense, unlike evaluation and attitudes, cooperation requires one to give up
one’s own immediate benefit to bring greater benefits to others. Unlike cooperation,
holding in-group favoring attitudes is not costly at all. Jin et al. (1996), in fact, found
that intergroup monetary allocation and intergroup evaluation were not consistent.
Thus, the previous findings on the role of crossed categorization in intergroup
attitudes cannot be generalized to understand intergroup . In-group
favoritism under crossed categorization deserves empirical investigation, indepen-
dent of attitudes.

Kumar et al. (2021) were the first to examine intergroup cooperation under crossed
categorization. They focused on gender and nationality (Americans and Indians) as focal
group memberships and discovered that individuals displayed in-group favoritism based
on nationality but not on gender. They concluded that when gender and nationality were
crossed, nationality was decisive in shaping intergroup cooperation. Yet, their findings
might be specific to that particular combination of social categories (gender and nation-
ality), and it remains unclear why nationality outweighed gender. In other words, experi-
ments with two qualitatively different social categories do not allow us to investigate how
crossed categorization itself influences in-group favoritism expressed through
cooperation.

To address this limitation, we examine intergroup cooperation under crossed
categorization with two orthogonal social categories of the same nature: minimal
groups. More specifically, we create two minimal group categories (Category I
Group A vs. Group B; Category Il: Group X and Group Y) and investigate how
individuals cooperate with others varying in the number of shared social cate-
gories. This allows us to understand how two orthogonal social categories per se
shape cooperation, which can help predict day-to-day cooperation in social lives
where individuals hold multiple social categories and know about how others do
so as well. Moreover, by focusing on two equally salient minimal groups, we offer
a baseline finding in which we compare and discuss cooperation under crossed
group categorization.

Intergroup cooperation under crossed categorization

While it is of practical importance to understand how people cooperate with others
under crossed categorization, the elucidation of the psychological mechanisms under-
lying the phenomenon further allows us to learn how to encourage cooperation
between individuals based on their shared group memberships. In the following
sections, we review two major theoretical perspectives that have been found to
explain intergroup cooperation in a simplistic context where there is only one inter-
group category: BGR (Imada et al., 2024; Yamagishi & Mifune, 2008; Yamagishi et al.,
1999) and SIP (e.g. Tajfel & Turner, 1979; Turner et al., 1979). Based on the two



4 H. IMADA ET AL.

perspectives, we generated hypotheses regarding how and why people cooperate
under crossed categorization contexts.

The BGR account is an evolutionary approach to intergroup cooperation that focuses
on indirect reciprocity (Nowak & Sigmund, 1998, 2005). It assumes that a shared group
membership triggers the heuristic that in-group members, but not out-group mem-
bers, are part of the system of indirect reciprocity, in which doing a favor for
a member of the system is expected to be reciprocated by another member of the
system (i.e. the group heuristic; Yamagishi et al., 1999). In the system, it is important
that people cooperate with others and reciprocate cooperation; defection can lead to
establishing a negative reputation and individuals with such reputations can be
ostracized.

Based on the group heuristic, when reputation is at stake, people can expect that in-
group members, but not out-group members, would cooperate with them, as in-group
members are perceived to be in the same exchange system (Yamagishi & Kiyonari, 2000;
Yamagishi et al.,, 1999). In addition, when one’s reputation is at stake, they are compelled
to maintain a positive reputation in front of other in-group members, but not out-group
members, in order to avoid ostracism (Mifune & Yamagishi, 2015; Mifune et al., 2010;
Yamagishi & Mifune, 2008). Thus, according to the BGR perspective, expected cooperation
between in-group members and reputational concern both contribute to shaping in-
group favoring tendencies. Several experiments and a large-scale meta-analysis sup-
ported the perspective, showing that in-group favoritism emerges only when one can
expect cooperation from one’s partner (e.g. when an interaction partner is aware of the
shared in-group membership) or one’s reputation is at stake? (e.g. Balliet et al., 2014;
Yamagishi & Mifune, 2008; Yamagishi et al., 1999). Importantly, BGR does not predict that
individuals decrease their cooperation towards out-group members. Rather, it suggests
that in-group favoritism is solely a product of increased cooperation towards in-group
members3 (Aaldering et al., 2018; Balliet et al., 2014; Imada et al., 2021; Yamagishi et al.,
1999).

According to BGR, an in-group membership of a target person implies that (1) the
target person should be willing to cooperate as they are part of the same exchange
system and (2) one should care about one’s own reputation vis-a-vis this person. By
contrast, the presence of an out-group membership does not imply anything; it does not
activate any mechanisms, such as expected cooperation and reputational concern, and,
therefore, it neither encourages nor discourages cooperation. As such, individuals should
be encouraged to display an increased level of cooperation as long as a target person
holds at least one in-group membership. When comparing a target with two in-group
memberships and another with one in-group membership, from the BGR account, we
therefore do not predict that individuals cooperate more with the former than the latter.
First, based on the group heuristic account of BGR, an in-group membership simply acts
as a cue for indirect reciprocity. Additionally, the theory does not offer a basis to assume
that two group memberships have an additive effect on cooperation. Overall, individuals
should be more cooperative towards others with in-group membership than those with-
out, regardless of how many in-group memberships they have (see Figure 1). Accordingly,
we have the following hypotheses:
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Figure 1. Visual representation of hypotheses 1-3. Note: Graphs on the left and right represent
hypotheses predicted by the bounded generalized reciprocity and the social identity perspective,
respectively.

H1: Cooperation towards a double in-group member will be higher than that towards
a double out-group member.

H2: Cooperation towards partial in-group members will be higher than that towards
a double out-group member.

H3a: Cooperation towards a double in-group member will not be higher than that
towards partial in-group members.

Moreover, based on the previous studies on BGR (Mifune & Yamagishi, 2015; Yamagishi &
Kiyonari, 2000; Yamagishi et al., 1999), we predicted that expected cooperation and
reputational concern should explain the effect of shared group memberships on coopera-
tion. Previous studies on in-group favoritism have, in fact, found that in-group favoritism
is associated with reputational concern (Mifune & Yamagishi, 2015) and increased
expected cooperation from partners (e.g. Yamagishi & Kiyonari, 2000; Yamagishi et al.,
1999). We, thus, have the following hypotheses;
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H4: The effect of group membership on cooperation is mediated by reputational concern.

H5: The effect of group membership on cooperation is mediated by expected cooperation.

The SIP account assumes that people categorize themselves as members of certain
groups and this mere categorization encourages people to favor in-group members so
that they can establish a positive social comparison and maintain a positively distinct
social identity (Tajfel & Turner, 1979; Turner et al., 1979). In addition, when individuals
identify with a group, depersonalization processes take place, and they treat themselves
and in-group members as interchangeable and their own interests become aligned with
collective interests. Consequently, individuals place as much value on the payoffs for
other in-group members as they do on their own payoffs (Brewer & Kramer, 1986; Everett
et al,, 2015a). As such, social identification motivates people to cooperate more with in-
group members than out-group members.

According to SIP, it is not the expectation of cooperation or concern for one's
reputation that drives in-group favoritism, but simply social identification. Thus, in
a minimal group situation, the more strongly individuals identify with a group, the
stronger in-group favoritism should be (Ando, 1999). There are situations where other
norms, such as fairness or norms of non-discrimination, apply but the theory does not
expect these to prevail by default, i.e. in minimal group situations (Jetten et al., 1997).
In stark contrast to BGR, SIP assumes that in-group membership should always lead to
in-group favoritism, regardless of whether expected cooperation or reputational con-
cern is present. Some previous experiments supported SIP, reporting in-group favorit-
ism under anonymity (e.g. Hackel et al., 2017) and a correlation between social
identification and cooperation (Ando, 1999; Jackson, 2008). We would like to note,
however, that there is meta-analytic and experimental evidence suggesting that social
identification might not be the primary predictor of in-group favoritism (Balliet et al.,
2014; Romano et al,, 2017, 2021)

In a crossed category situation, the salience, clarity, and distinctiveness of an in-group
membership wanes when there is an overlap between group memberships (i.e. if encounter-
ing a partial in-group member). This is especially the case when two group categories have
the same level of comparative and normative fit to the context (i.e. when two group
categories are equally likely to be most relevant, e.g. Crisp & Hewstone, 2000; Turner et al.,
1987). In other words, in-group favoring tendencies driven by social identification should be
weaker when individuals interact with partial in-group members than double in-group
members. Consequently, cooperation should be highest towards a double-in-group target
(IN-in) and the lowest towards a double out-group target (OUT-out), with partial in-group
targets (IN-out/OUT-in) in-between (see Figure 1). Therefore, we have the following
hypotheses;

H1: Cooperation towards a double in-group member will be higher than that towards
a double out-group member (shared with the BGR perspective).

H2: Cooperation towards partial in-group members will be higher than that towards
a double out-group member (shared with the BGR perspective).
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H3b: Cooperation towards a double in-group member will be higher than that towards
partial in-group members.

In addition, according to SIP, social identification should be positively associated with in-
group cooperation. We would like to note, however, that Tajfel and colleagues never
directly predicted a correlation between social identification and in-group biases in their
original theory (Tajfel & Turner, 1979). This hypothesis is derived from the social attraction
account within the social identity approach (Hogg, 1993; Hogg & Hains, 1996) which
posits that shared category membership generates depersonalized attraction to members
of the same category. Based on this, we propose the following hypotheses:

H6: The effect of group membership on cooperation is moderated by social identifica-
tion such that the more strongly people identify with their in-group, the more coopera-
tion they display towards a target person who shares the group membership.

The present study

The present study aimed to examine cooperation in a crossed categorization setting,
going beyond the simplistic intergroup context where only one group membership of
others is known. Kumar et al. (2021) focused on nationality and gender, but given that
these two categories were qualitatively distinct, their study could not address the bench-
mark effect of crossed categorization per se, on cooperation. To better understand how
crossed categorization influences cooperation, it is vital to equalize the salience and
meaningfulness of the two categories. Thus, the present study used minimal groups to
examine cooperation under crossed categorizations. As discussed previously, people
belong to diverse social groups, many of which are simultaneously visible and audible
(Fuertes et al., 2012). As such, in real social interactions, it is often the case that people can
be aware of more than one group membership of a person with whom they are inter-
acting. Therefore, the examination of intergroup cooperation in crossed categorization
contexts offers practical implications for understanding how people cooperate with
others in their daily lives.

In addition, our study aims to illuminate psychological processes underlying coopera-
tion in a crossed categorization situation. Specifically, we test the role of three psycholo-
gical factors informed by two distinct theories: reputational concern, expected
cooperation, and social identification. This theoretically contributes to the previous
literature on in-group favoritism; BGR and SIP have formed a rich body of research and
scholarly discussions as to which psychological factors best explain intergroup coopera-
tion (Aaldering et al., 2018; Balliet et al., 2014; Everett et al,, 2015b). A large-scale meta-
analysis by Balliet et al. (2014) yielded supporting evidence for BGR over SIP. Yet, there are
a considerable number of empirical studies before and after the publication of the meta-
analysis, which support the social identity perspective (Ando, 1999; Hackel et al., 2017;
Jackson, 2008) and both SIP and BGR (Nakagawa et al., 2015). This experimental support
for SIP calls for further investigations of conditions in which social identification can
become a dominant force of increased in-group cooperation (Everett et al., 2015b). Our
study offered a new and unique context to test the generalizability and explanatory
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power of these two perspectives. It seems that when there is only one group category,
BGR overall outperforms SIP. Yet, does this hold in a crossed category situation?
Yamagishi and colleagues argued that a group membership activates the group heuristic,
and this leads to increased cooperation towards an in-group member (Yamagishi et al.,
1999). It is possible that when a partial in-group membership (one in-group and one out-
group membership) fails to trigger the group heuristic in the first place, the BGR-based
psychological mechanisms may not predict cooperation in crossed categorization situa-
tions. While our study does not directly test the two competing theories against each
other, it added additional evidence to the debate from a new angle by extending the
theories to multiple group contexts.

We would like to note that Kumar et al. (2021) did not measure reputational concern
nor test the role of BGR-driven psychological mechanisms in shaping cooperation under
crossed categorization situations. Yet, they measured social identification and found that
while it predicted allocation in a dictator game, it was not associated with cooperation in
a binary choice prisoners’ dilemma. Their studies thus yielded mixed evidence. Our study
with two minimal groups provides a suitable experimental setting to test the influence of
the three psychological factors, controlling for potential effects of other psychological
mechanisms specific to the gender X nationality contexts such as stereotypes (Swan &
Wyer, 1997) and status-asymmetry (Nadler & Halabi, 2006).

Method
Data availability and open science

All materials associated with the article, including the preregistration of the study (study
material, planned analysis codes, and the Stage 1 registered report), data and analysis codes
can be found at https://osf.io/9m3p7/.

Participants and design

The present study followed a 2 (Category 1: in-group vs. out-group) x 2 (Category 2: in-
group vs. out-group) within-subject design. We conducted a simulation-based power
analysis (Lakens & Caldwell, 2021), and it revealed that 350 participants would be
sufficient to test the main hypotheses (see our preregistration for more details). To
account for data exclusions, we aimed to collect 400 undergraduate students at
a public university in the United States, in exchange for partial course credit. The study
was available for voluntary participation over two academic terms and 457 participants
completed it (109 men, 335 women, =19.17, =2.33).

Once consent was obtained, participants were informed, as a cover story, that the
study was designed to understand the relationship between artistic preferences,
estimation strategies, and economic decision-making. Accordingly, they were told
that the study consisted of three main parts: an artistic preference task, a dot estima-
tion task, and decision-making tasks. In the artistic preference task, participants were
presented with six paintings and asked to rate how much they liked the images, using
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a 6-point Likert scale ( to ). Participants then
proceeded to the dot estimation task, in which they were presented with six fleeting
images varying in number of dots and asked to estimate the number of dots they saw.
After completing these tasks, participants received bogus feedback detailing that
individuals could be categorized into either Group A or B (artistic preference) and
either Group X or Y (dot estimation). All participants, regardless of their responses,
were informed that they belonged to Groups A and Y based on their artistic prefer-
ences and dot estimations, respectively. These tasks were not designed to measure
artistic preferences nor dot estimation strategies, but instead to create two experi-
mental and orthogonal intergroup contexts (Group A vs. Group B and Group X vs.
Group Y) with equal salience. To ensure participants correctly understood their group
memberships, they answered two questions directly asking them to indicate their
group memberships. Participants were then administered two 6-item scales measuring
social identification (Leonardelli & Brewer, 2001; e.g. “I feel that Group A/Group Y is an
important reflection of who | am”), one for Group A and the other for Group Y, using
a 5-point Likert scale ranging from to . Within
the social identification measurements, we inserted one attention check which asks
participants to select , which was used as one of the preregistered exclusion
criteria.

After comprehension was established, participants were asked to imagine a scenario
where they were paired with another individual to make decisions and earn money. More
specifically, in the scenario, each individual was given 300 cents by an experimenter and
had to decide how much they would like to transfer to their partner, knowing that each
cent they sent would be doubled before it was given to their partner. This scenario is often
referred to as a continuous prisoner's dilemma, one of the established measures of dyadic
cooperation (Verhoeff, 1993; Wahl & Nowak, 1999) and has been used in previous studies
on intergroup cooperation (e.g. Imada et al., 2021). For example, if both participants
decide to send 100 cents, they each end up possessing 400 cents (due to keeping 200
cents and receiving 200 (100 x 2) more cents from their partner). The amount of money
participants decided to send to their partner was our measure of cooperation. Once
participants correctly answered a comprehension check question, they were redirected
to actual decision-making tasks. Participants were told that they would complete the
scenario several times with different partners. It was emphasized that these scenarios
were hypothetical, and participants would not be rewarded based on their decision. It is
tempting to assume that the absence of the actual incentive would substantially influence
cooperative behavior, but previous studies suggest that the impact is minimal (Balliet
et al,, 2014; Romano et al.,, 2021).

In the decision-making task, participants completed the scenario with the following four
hypothetical participants in a randomized order: an individual who belonged to Groups
A and X (the IN-out condition), an individual who belonged to Groups A and Y (the IN-in
condition), an individual who belonged to Groups B and X (the OUT-out condition), and an
individual who belonged to Groups B and Y (the OUT-in condition). After each round,
participants indicated how much they believed their partner transferred and answered four
questions measuring how much they were concerned about how their partner sees them
(e.g. “It's important to me that my partner has a positive evaluation about me;” Wu et al,
2015), using a scale ranging from to . After completing



10 H. IMADA ET AL.

each continuous prisoner’s dilemma and expectation and reputation measure, participants
provided demographic information (age and sex). They were then debriefed and dismissed.

Results: preregistered
Deviations from the preregistration

We pre-registered to exclude participants who failed to correctly answer an attention
check question where they were prompted to select “2 =disagree.” Originally, we pro-
posed to use a 7-point Likert scale ranging from to

Yet, during the revision and discussion with reviewers, we agreed that it was sensible to
use a 5-point scale, and we dropped two scale points (disagree/agree). However, we did
not change the attention check question, and participants could not select “disagree.” We
thus decided to exclude those who did not select strongly disagree or slightly disagree.
We correspondingly amended the analysis code in the final version. This was the sole
deviation from preregistration.

Data exclusion and preliminary analyses

Following the preregistration, we excluded those whose study completion time was either
more or less than the median completion time by three median absolute deviations (Leys
et al, 2013; Miller, 1991). In addition, we excluded those who incorrectly answered the
attention check question (see the previous section for more detail). This left us 367
participants (82 men, 275 women, =19.17, =2.10) for subsequent analyses. Our
hypothesis testing was thus sufficiently powered. We summarize descriptive statistics,
Cronbach’s , and correlations of social identification, reputational concern, and expected
cooperation in Table 1.

Hypotheses 1-3: cooperation

We conducted a 2 (Category 1: A =in-group vs. B = out-group) X 2 (Category 2: Y = in-group
vs. X = out-group) within-subjects ANOVA on cooperation (see Figure 2 for the visualization
of descriptive statistics). The main effects of the target group membership were both

Table 1. Overall descriptive statistics and correlations.

() 1 2 3 4 5 6 7 8 9 10
1. Category 1 Identification 71 330 (0.64) -
2. Category 2 Identification 72 3.15(0.63) 63* -
3. Reputational Concern: IN-in .73 3.53(0.89) 23%  27* -
4. Reputational Concern: IN-out .78  3.40 (0.91) A3% .18 77* -
5. Reputational Concern: OUT-in .78  3.40 (0.90) 6% 20% 74% 77 -
6. Reputational Concern: OUT-out .78  3.34 (0.93) 5% .20% 69*  75% 78% -
7. Expected Cooperation: IN-in . 200.58(7765) .07 .05 .04 .05 .02 .01 -
8. Expected Cooperation: IN-out . 152.66 (73.68) 0.001 .02 -.10* —-06 -.05 .003 .43* -
9. Expected Cooperation: OUT-in .  164.80 (72.41) 0.05 .10 -03 .02 .03 .01 .48* 54* -
10. Expected Cooperation: OUT- . 14497 (77.75) 0.06 -.03 -.17* -10 -.05 -.03 .35*% .52* 51* -
out

Note. *indicates < .05; M: Mean; SD: Standard Deviation.
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Figure 2. Means and standard errors of cooperation by condition.

significant, >32.17, <.001, 2 5 08. These significant effects were further qualified by
a significant two-way interaction, (1, 366)=28.08, <.001, 2=.07.

To test H1-3, we conducted post-hoc pairwise comparisons with Tukey -adjustment.
We first found that cooperation in the double in-group condition ( =209.07, =78.41)
was significantly higher than the double out-group condition ( =167.76, =75.24),
supporting H1, (366)=9.50, <.001. However, we obtained inconsistent evidence as to
whether the partial in-group members received more cooperation than the doub