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Do reputational mechanisms hinder or promote cooperation beyond group

boundaries? This study explores the possibility that individuals lose reputational

benefits within their group when they cooperate beyond group boundaries. We

examined the evaluations of those who cooperated only with ingroup members

(i.e., ingroup favoring strategy) and those who cooperated with both ingroup and

outgroup members (i.e., universalistic strategy) by manipulating the existence

of intergroup competition through an incentivized behavioral experiment. The

results show that individuals’ reputations were evaluated di�erently depending

on conditions. In the competitive condition, the ingroup favoring strategy was

evaluatedmore positively than the universalistic strategy. In the non-competitive

condition, the universalistic strategy was evaluated as positively as the ingroup

favoring strategy. The reputational dynamics of indirect reciprocity are less likely

to promote cooperation beyond group boundaries, particularly in the existence

of intergroup competition.
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1 Introduction

With the progress of globalization, opportunities for interacting with others are

increasing not only within one’s group (country, ethnicity, race, etc.) but also beyond

its boundaries (Buchan et al., 2009; Gross et al., 2023). For instance, the number of

international migrants has increased in all UN regions (McAuliffe and Khadria, 2019),

resulting in people of various nationalities and ethnicities living together in the same

country. Furthermore, we can interact with people living on the other side of the world

through the Internet. Thus, it is potentially beneficial for us to build cooperative exchange

relationships with those we have not met before by taking advantage of technologies

that did not exist 100 years ago. However, people often do not take advantage of

such opportunities and confine themselves to existing relationships. Many studies have

suggested that individuals tend to cooperate more with their own groupmembers (ingroup

members) than with other group members (outgroup members; Tajfel et al., 1971;

Yamagishi et al., 1999; Yamagishi and Kiyonari, 2000; Balliet et al., 2014). This behavioral

tendency is called “ingroup favoring behavior” and is observed across cultures (Romano

et al., 2017, 2021). To resolve the discrepancy between the need for cooperation beyond
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group boundaries and the behavioral tendency of ingroup favoring

behavior, it is crucial to examine the factors by which cooperation

beyond group boundaries is either hindered or promoted. This

study aims to address this issue.

Yamagishi and colleagues proposed the bounded generalized

reciprocity (BGR) hypothesis to explain why people cooperate

more with ingroup members than with outgroup members

(Yamagishi et al., 1999; Yamagishi and Kiyonari, 2000). According

to the BGR hypothesis, people expect a generalized exchange

system to exist only within a group. Using the terminology of

social exchange theory, among three or more individuals, when

one’s giving is reciprocated not by the recipient but by another

person, it is called a generalized exchange (Takahashi, 2005). The

BGR hypothesis argues that within the group, each member gives

their resources to another with the expectation that they will be

reciprocated by someone within the group but not necessarily the

person to whom they gave their resources. However, they do not

expect indirect reciprocation beyond group boundaries. This is

why they do not cooperate with outgroup members. Furthermore,

Yamagishi and Mifune (2008) provided an additional explanation

for ingroup favoring behavior, arguing that people are motivated

to avoid acquiring a negative reputation and eventually being

ostracized from their group.

Studies on the evolution of altruism by indirect reciprocity

lie in the background of the BGR hypothesis. Unilateral resource

giving can be adaptive if giving is reciprocated not by the recipient

but by another person. Recent theoretical studies have shown that

discriminating altruist, who gives their resources only to those

who have earned a good reputation, can evolve, although how

players process reputational information differs between strategies

(Alexander, 1987; Nowak and Sigmund, 1998).1 The common

feature of the adaptive strategy is that individuals decide whether

to give their resources to recipients conditional on their reputations

(Nowak and Sigmund, 1998; Panchanathan and Boyd, 2003). Thus,

in a system of indirect reciprocity, acquiring a negative reputation

within a group can lead to exclusion. In other words, reputation

works as currency in a system of indirect reciprocity. Both field and

experimental studies have suggested that cooperative individuals

are likely to acquire a positive reputation, and those with a positive

reputation are more likely to receive resources from others than are

those with a negative reputation (Gurven et al., 2000; Gurven, 2004;

Wedekind and Milinski, 2000; Engelmann and Fischbacher, 2009;

Feinberg et al., 2014; Wu et al., 2015, 2016, 2021).

Adopting Yamagishi and his colleagues’ perspective (Yamagishi

et al., 1999; Yamagishi and Kiyonari, 2000; Yamagishi and Mifune,

2008), the current study defines the group as a container of a

generalized exchange and focuses on examining how cooperative

behavior toward “whom” affects reputation within the group. The

1 Nowak and Sigmund (1998) proposed the image scoring strategy, which

determines behavior based on whether the current recipient gave their

resources to their recipient when previously playing the role of a donor.

Subsequently, more complicated strategies, which utilize not only the past

behavior of the recipient but also the reputation of the current recipient’s

past recipient, have been proposed (Panchanathan and Boyd, 2003; Ohtsuki

and Iwasa, 2006; Pacheco et al., 2006; Takahashi and Mashima, 2006).

BGR hypothesis assumes that ingroup members’ reputations are

determined by their interactions with other ingroup members.

For instance, ingroup members who cooperate with other ingroup

members acquire a positive reputation within the group. By

contrast, those who do not cooperate with other ingroup members

acquire a negative reputation. However, the BGR hypothesis does

not consider the possibility that the reputation of ingroupmembers

is determined by how they interact with outgroup members (i.e.,

whether a member of Group A cooperates with a member of

Group B). How ingroup members evaluate their cooperation with

outgroup members is empirically unknown. If ingroup members

evaluate cooperation with outgroup members positively, those who

cooperate with outgroupmembers can acquire a positive reputation

and receive reciprocal benefits within the group. In this situation,

cooperation with outgroupmembers can be promoted. Conversely,

if ingroup members evaluate cooperation with outgroup members

negatively, those who cooperate with outgroup members can

acquire a negative reputation and may not receive reciprocal

benefits within the group. In this situation, individuals may hesitate

to cooperate with outgroup members and cooperation with them

could be hindered. To summarize, not only behaviors toward

ingroup members, but also behaviors toward outgroup members

could affect the reputation and dynamics of cooperation.

Several theoretical studies have considered the possibility

that interactions with outgroup members affect reputation within

a group (Jusup et al., 2014; Matsuo et al., 2014). In a

mathematical modeling study, Matsuo et al. (2014) examined

the evolutionary dynamics of cooperation when cooperation with

outgroup members was negatively evaluated within the group. In

their model, a group includes two types of agents: agents who

employ an ingroup favoring strategy (i.e., cooperating only with

ingroup members) and those who employ a universalistic strategy

(i.e., cooperating with both ingroup and outgroup members).

Agents who employ the ingroup favoring strategy always negatively

evaluate ingroup members who give their resources to outgroup

members. Agents who employ the universalistic strategy positively

evaluate ingroup members who give their resources to outgroup

members when the outgroup members have positive reputations.

Owing to the differences between the two strategies, the agents who

employ the ingroup favoring strategy and those who employ the

universalistic strategy evaluate each other negatively when there are

opportunities to interact with outgroup members. Consequently,

when the majority of the group employs the ingroup favoring

strategy, the agents who employ the universalistic strategy are

worse off than those who employ the ingroup favoring strategy

and the former become extinct and vice versa. This result implies

that, if the majority of group members employ the ingroup

favoring strategy, cooperation beyond group boundaries (i.e., the

universalistic strategy) is less adaptive.

As Matsuo et al. (2014) utilized mathematical modeling,

it remains to be seen how people in the real world evaluate

cooperation beyond group boundaries. In other words, we do not

know whether people have evaluative and behavioral tendencies

similar to those of the ingroup favoring strategy. To explore

this possibility, we examined how people evaluated individuals

who cooperated solely with ingroup members (i.e., ingroup

favoring strategy) and those who cooperated with both ingroup

Frontiers in Behavioral Economics 02 frontiersin.org

https://doi.org/10.3389/frbhe.2025.1493427
https://www.frontiersin.org/journals/behavioral-economics
https://www.frontiersin.org


Tateishi and Takahashi 10.3389/frbhe.2025.1493427

and outgroup members (i.e., universalistic strategy). Only a few

studies have so far investigated the reputations of members

who cooperate beyond group boundaries (Killen et al., 2013;

Tateishi et al., 2021), and these are vignette studies; specifically,

Killen et al. (2013) depicted daily life scenarios, while Tateishi

et al. (2021) described behaviors in an allocation task between

ingroup and outgroup members. Both studies indicated that

those who employ a universalistic strategy are evaluated more

positively than those who employ an ingroup favoring strategy.

However, drawing conclusions based on these findings may be

premature. As such, several issues remain unresolved. First, the

effect of intergroup competition on evaluations of cooperation

among outgroup members has not been thoroughly investigated.

Sherif and Sherif (1953) argued that competition for desired

resources between groups enhances intergroup conflicts. De Dreu

et al. (2022) suggested that resource scarcity makes individuals

feel stressed and justifies the removal of resources from other

groups. In a situation where intergroup competition exists,

an ingroup member who cooperates with outgroup members

can be regarded negatively by other ingroup members and

ostracized from their group. To examine whether intergroup

competition affects the reputation of the two types of individuals,

we conducted a laboratory experiment that manipulated the

existence of intergroup competition. Second, the relationship

between people’s behavioral tendencies and their evaluations of

other ingroup members remains unclear. To reveal whether

people have evaluative and behavioral tendencies similar to

the ingroup favoring strategy, it is crucial to examine whether

ingroup favoring behavior is negatively associated with the

tendency to evaluate cooperation with outgroup members. Third,

previous studies (Killen et al., 2013; Tateishi et al., 2021)

were not incentivized. As previously mentioned, these were

vignette studies in which respondents evaluated the target as

a third party. In other words, they did not decide how much

they would cooperate with the target or other ingroup and

outgroup members. However, without this incentive, the impact

of intergroup competition would be weak, and it would be

difficult to measure actual cooperative behavior. To resolve

these three issues, using a behavioral laboratory experiment, we

investigated the evaluation of targets (i.e., ingroup favoring strategy

and universalistic strategy) and the association between ingroup

favoring behavior and evaluations of the target to shed light on

whether individuals show patterns corresponding to the ingroup

favoring strategy.

This study examines how individuals evaluate ingroup

members who employ either the ingroup favoring or universalistic

strategy by manipulating the existence of intergroup competition.

In each condition, the participants were divided into two groups.

They determined how much to give their resources to ingroup

and outgroup members. Participants then evaluated ingroup

members, one of whom employed the ingroup favoring strategy

and another who employed the universalistic strategy. To examine

this evaluation, we measured the impressions of each ingroup

member (i.e., evaluation items). In addition, we measured their

willingness to provide resources to each ingroup member based on

their choice of the target game. We also explored the relationship

between their behavioral tendencies in the giving game and their

evaluation of the target who employed ingroup favoring and

universalistic strategies.

In the competitive condition, cooperation with outgroup

members reduces the benefits of an ingroup member. Therefore,

we predict that members who employ a universalistic strategy will

be evaluated more negatively than those employing an ingroup

favoring strategy. However, in the non-competitive condition,

cooperation with outgroup members do not reduce ingroup

members’ benefits. Therefore, based on previous studies (Killen

et al., 2013; Tateishi et al., 2021), we predict that members who

employ a universalistic strategy will be evaluated more positively

than those employing an ingroup favoring strategy.

2 Methods

2.1 Participants

We recruited 118 undergraduate students (52 men, 62 women,

and four participants of unspecified sex) with a mean age of

20.9 years. Participants were recruited from a large participant

pool that consisted of students from various departments on

campus. Monetary rewards were emphasized as an incentive for

participation in the recruitment announcement.

This study was approved by the Ethics Board of the authors’

institution, and all participants completed a consent form.

2.2 Design

We used a 2 (existence of intergroup competition: competitive

vs. non-competitive) × 2 (strategy of target: ingroup favoring vs.

universalistic) design, with the former as a between-subjects factor

and the latter as a within-subjects factor.

2.3 Procedure

Participants took part in a laboratory experiment that consisted

of three main parts: the giving game, the evaluation task, and the

choice of the target game.

Eight individuals participated in each session except for one

session. Owing to a same-day cancellation by two participants, we

conducted one session with six participants. Upon arrival, each

participant was greeted individually by a receptionist, who assigned

them an ID number to ensure anonymity. Following this, each

participant was seated in a private booth in the laboratory and asked

to complete a consent form. The presentation of instructions, as

well as the participation in games and a task in the experiment, were

conducted on the computers in the booths.

Once all participants had arrived, they started to read the

experimental instructions. The instructions included the overall

flow of the experiment, the rules for each task and game (i.e. the

giving game, the evaluation task, and the choice of the target game).

Participants were informed of the rules based on the condition

they were assigned to and were unaware of the existence of the

other condition. After reading the instructions, participants had to
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successfully answer questions that tested their understanding of the

rules and ability to calculate payoffs.

Then, participants were randomly divided into two equal

groups by drawing lots.2 Instead of using the minimal group

task for group assignment (Tajfel et al., 1971), we conceptualized

the group as a container of indirect reciprocity. Participants

were instructed that their behaviors in the giving game would

be shared only within their ingroup and that they would only

evaluate ingroup members. Participants did not have access to

information about the behaviors of outgroup members, nor did

they evaluate outgroup members. Owing to this experimental

setting, participants perceived that they were evaluating each other

within their group. These manipulations established a group as

a container of indirect reciprocity, which corresponds to the

definition of BGR hypothesis.

After all participants had finished drawing lots for group

assignment, they began playing the giving game. The rules of the

giving game were as follows: all participants were simultaneously

assigned as both donors and recipients. As a donor, each participant

was given JPY 150. They decided how much of the JPY 150 to

transfer to their recipient in increments of JPY 50 (i.e., 0, 50,

100, 150). The money transferred to their recipients was doubled

and given to the recipient. This means that when donors decided

to transfer more than 0, they incurred a cost to benefit their

recipient. In addition, the benefit to a recipient is greater than

the cost to a donor. Therefore, the amount of money transferred

by the participants was a measure of cooperation. Participants

played the giving game once with an ingroup member and once

with an outgroup member. Each participant was given JPY 150

for each recipient—one from their ingroup and one from their

outgroup. As recipients, participants also received money from a

donor belonging to their ingroup and another from their outgroup.

Subsequently, the participants engaged in the evaluation task.

They were informed that they could view the behaviors of other

ingroup members in the giving game (i.e., the amount of money

transferred to ingroup and outgroup recipients). In the evaluation

task, the other ingroup members were referred to as “targets.”

However, these targets’ behaviors were not the actual behaviors of

other ingroup members; instead, we set three fictional targets. Each

of the three targets employed one of three extreme strategies: the

ingroup favoring strategy [gave the maximum amount (JPY 150)

to an ingroup recipient and nothing to an outgroup recipient], the

universalistic strategy [gave the maximum amount (JPY 150) to an

ingroup recipient and an outgroup recipient], and the AllD strategy

(gave nothing to either). In this evaluation task, the participants

evaluated these three targets. The evaluation items were based on

Tateishi et al. (2021) and were measured on a seven-point scale

(see Table 1). As the current study aimed to compare participants’

evaluations of the ingroup favoring and universalistic strategies, we

focused mainly on the evaluations of these two strategies.

2 The instructions stated that each group would consist of four members.

In the session with six participants, there was a discrepancy in the actual

number; however, as each participant was individually escorted to a booth

with a door, participants were unaware of the total number of participants

per session.

TABLE 1 Evaluation items.

Evaluation items

Q1. Dislikable - Likable

Q2. Untrustworthy - Trustworthy

Q3. Not beneficial to the group - Beneficial to the group

Q4. Cannot read between the lines - Can read between the lines

Q5. Have few friends - Have many friends

Q6. Likely to be disliked by those around one - Not likely to be disliked by

those around one

Q7. Annoying - Not annoying

Q8. Not wise – Wise

Q9. I don’t want to help Person A even if Person A is in trouble - I want to

help Person A when Person A is in trouble

Q10. I don’t want to be in the same group with Person A if groups are

reorganized - I want to be in the same group with Person A if groups

are reorganized.

Q11. I don’t want to become a friend with Person A - I want to become a

friend with Person A

After completing the evaluation task, the participants played

the choice of the target game. In this game, participants were

given JPY 100. They chose one of the three fictional targets (i.e.,

ingroup favoring strategy, universalistic strategy, AllD strategy) as

their recipient to give JPY 100. They did not have the option of

keeping the money. The JPY 100 did not double, which means

that the recipient received JPY 100. To compare the evaluations

of those who employed the ingroup favoring strategy and the

universalistic strategy from the ingroup members’ perspective, we

used fictional information for the targets. To ensure that the use

of fictional targets did not disadvantage the participant’s benefit,

after the choice of the target game, all participants were rewarded

JPY 100.

After completing the choice of the target game, each

participant’s earnings were determined. Subsequently, participants

completed a post-experimental questionnaire. Finally, each

participant received their payment and left the laboratory

separately. Participants received a debriefing after all experimental

sessions had concluded.

2.4 Manipulation of intergroup
competition: competitive vs.
non-competitive condition

Intergroup competition was manipulated by the manner in

which bonuses were provided. At the end of the experiment, in

addition to individual earnings in the giving game, participants

could receive a bonus. The bonus amount was determined through

the following steps. First, we summed the total amount of money

each group member received in the giving game before it was

doubled. We called this “group resources.” For example, if each

member received the following amounts [Member A: JPY 200,

Member B: JPY 300, Member C: JPY 200, Member D: JPY 100],
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the group resources would total JPY 800. An equal share of group

resources becomes a bonus. In this example, the bonus amount was

JPY 200 for each member.

However, whether all participants could receive a bonus or not

differed depending on the condition. In the competitive condition,

a bonus was given only to members of the group that accumulated

more group resources than the other group. For example, if Group

1′s resources were JPY 800 and Group 2′s resources were JPY 600,

only the members of Group 1 could receive the bonus (i.e., each

member received JPY 200). By contrast, in the non-competitive

condition, all members of both groups could receive a bonus.

3 Results

In the post-experimental questionnaire, four participants

commented that the three targets might be fictional and that the

targets’ behaviors might have been controlled by the experimenter.

Therefore, we excluded their data from the analysis (after exclusion:

competitive condition, n= 60; non-competitive condition, n= 54).

We utilized Bayesian estimation in regression analysis for two

reasons. First, as the target was a within-subject factor in this

study, using a mixed model was essential for the analysis. Bayesian

estimation was considered preferable to Maximum Likelihood

Estimation (MLE) when applying a mixed model, as MLE tends not

to provide uniquely determined estimates. Additionally, in contrast

to MLE, Bayesian estimation via Markov Chain Monte Carlo

(MCMC) methods is advantageous in reducing estimation bias,

particularly when sample sizes are small (McNeish and Stapleton,

2016). Second, we did not conduct sample size planning prior to

the experiment; instead, the sample size was determined based on

available funds for participant fees. As significance testing without

proper sample size planning is not advisable, we chose Bayesian

analysis, which is less affected by sample size limitations.

3.1 Evaluation

Exploratory factor thanalysis with an oblimin rotation of

11 items yielded the expected factor. We selected items that

loaded high (above 0.5) on a factor and constituted a positive

evaluation scale (Q1, Q2, Q3, Q4, Q7, Q8, Q9, Q10, and

Q11: Cronbach’s α = 0.89). Q5 (“Have many friends”) and

Q6 (“NOT likely to be disliked by those around one”) did

not load high enough to be included in this factor; thus, we

decided to exclude them from the scale and analyze them

individually. We mainly report the positive evaluation scale here;

the results of Q5 and Q6 are reported in the Data availability

statement.

We conducted a Bayesian linear mixed model analysis on the

positive evaluation scale. The response variable was the positive

evaluation scale. The explanatory variables were the strategy

of the target (within-subjects factor: ingroup favoring strategy,

universalistic strategy), the existence of intergroup competition

(between-subjects factor: competitive, non-competitive), and

the interaction between these variables. The statistical model

was as follows. We set the participants as a random effect

FIGURE 1

Violin plot of the positive evaluation scale.

(ri). The reference category for the condition was the non-

competitive condition (0) and the reference category for the

target was the universalistic strategy (0). To interpret the

interaction effect, we divided the cases into those in which

condition = 0 (non-competitive condition) and condition =

1 (competitive condition). In case (i), where condition = 0,

we can assess the effect of the target’s strategy on the non-

competitive condition by referring to parameter b2. In case (ii),

where condition = 1, we can assess the effect of the target’s

strategy on the competitive condition by referring to parameter

b2 + b3.

Yi = b0 + ri + b1∗condition+ b2∗target

+ b3∗condition∗target + e

= b0 + ri + b1∗condition+
(

b2 + b3∗condition
)

∗target + e
(

Yi|target = 1
)

−
(

Yi|target = 0
)

= b2 + b3∗condition

(i) condition = 0 (non− competitive) : b2

(ii) condition = 1 (competitive) : b2 + b3

This model was analyzed using brms (Bürkner, 2017),

an R package that interfaces with probabilistic programming

language STAN to estimate the posterior distribution using

MCMC algorithms. Models were fitted using weakly informative

priors, Normal (0, 5) on beta coefficients, and Student’s t

(3, 0, 2.5) on the standard deviation of varying effects (i.e.,

participants). The parameters were estimated using four MCMC

chains, each with 2,000 iterations and 1,000 warmups. The

convergence of the MCMC was confirmed. We interpreted

the effect of each factor based on the means and standard

deviations of the estimates, as well as the widths of the Bayesian

credible intervals.

Figure 1 shows a violin plot of the positive evaluation scale

and Table 2 shows the estimated results. As per Table 2, there was

a substantial interaction effect on the positive evaluation scale

[b3 =1.65, CI (1.19, 2.12)]. In the non-competitive condition,

the target who employed the universalistic strategy was positively

evaluated to the same extent as the one who employed the ingroup

favoring strategy [b2 = 0.19, CI (−0.14, 0.54)]. In the competitive

condition, the ingroup favoring strategy was positively evaluated
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TABLE 2 Estimated result of the positive evaluation scale.

Means SD l-95% CI u-95% CI Rhat Bulk_ESS Tail_ESS

b1 [condition] −0.95 0.17 −1.28 −0.62 1.00 2,170 2,595

b2 [target] 0.19 0.17 −0.14 0.54 1.00 2,065 2,510

b3 [condition× target] 1.65 0.24 1.19 2.12 1.00 1,741 2,252

b2+ b3 1.84 0.16 1.54 2.15 - - -

compared to the universalistic strategy [b2 + b3 = 1.84, CI (1.54,

2.15)].3

3.2 The choice of target game

We analyzed the choice of target game to measure the strategy

that was more likely to obtain resources from others.We conducted

Bayesian logistic regression analysis of the frequency at which each

target was chosen. The response variable was the frequency with

which each target was chosen, in other words, the number of

participants who chose each target. The reference category for the

target was the universalistic strategy (0). The explanatory variable

was intergroup competition (between-subjects factor: competitive,

non-competitive). The reference category for this condition was

non-competitive (0). This study aimed to compare the willingness

to provide resources between the ingroup favoring strategy and

the universalistic strategy; thus, we present the data for these

two strategies while excluding the data for the AllD strategy

(competitive condition, n = 2; non-competitive condition, n =

3). The settings of the brms were the same as those used in the

evaluation model. The convergence of the MCMC was confirmed.

We interpreted the effect of each factor based on the means and

standard deviations of the estimates, as well as the widths of the

Bayesian credible intervals.

Figure 2 shows a bar plot of the strategies selected by

the participants under each condition. In the non-competitive

condition, both targets were selected at the same rate, whereas

targets employing the ingroup favoring strategy were more likely

to be selected in the competitive condition. As shown in Table 3,

there was a statistical trend toward a positive effect of the condition

[b1 = 0.70, CI (−0.06, 1.48)], though the effect was not substantial.

3.3 Giving game

We conducted a Bayesian linear mixed model analysis to

examine whether the amount transferred in the giving game

differed depending on the recipient’s group and condition. The

3 Among the evaluation scales, item 3, “Not beneficial to the group—

Beneficial to the group,” might function merely as a manipulation check

in the competitive condition. In other words, it is easily expected that the

universalistic strategy in the competitive condition would receive low scores

on this item. Therefore, we excluded item 3 from the positive evaluation scale

and reanalyzed it. The results were almost identical to those of the positive

evaluation scale. For detailed results, see the Data availability statement (i.e.,

Supplementary_file_Evaluation.html).

FIGURE 2

Bar plot of the frequency with which each target was chosen.

response variable was the amount transferred by participants in

the giving game. The explanatory variables were the existence of

intergroup competition (between-subjects factor: competitive,

non-competitive), group (within-subjects factor: ingroup,

outgroup), and the interaction between these variables. The

following statistical model was used. We set participants as random

effects (ri). The reference category for this condition was the

non-competitive condition (0) and the reference category for the

group was the ingroup (0). To interpret the interaction effect, we

divided the cases where (i) group = 0 (ingroup) and (ii) group = 1

(outgroup). In case (i), where group= 0, we can assess the effect of

the condition on behavior toward an ingroup member by referring

to parameter b1. In case (ii), where group = 1, we can assess the

effect of the condition on behavior toward an outgroup member by

referring to parameter b1 + b3. The settings of the brms were the

same as those used in the evaluation model. The convergence of

the MCMC was confirmed. We interpreted the effect of each factor

based on the means and standard deviations of the estimates, as

well as the widths of the Bayesian credible intervals.

Yi = b0 + ri + b1∗condition+ b2∗group+ b3∗condition∗group

+ e

= b0 + ri + b2∗group+
(

b1 + b3∗group
)

∗condition+ e
(

Yi|condition = 1
)

−
(

Yi|condition = 0
)

= b1 + b3∗group

(i) group = 0 (ingroup) : b1 (ii) group = 1 (outgroup) : b1 + b3

Figure 3 shows a bar plot of the amount of money transferred

in the giving game and Table 4 presents the estimated results.

Participants transferred more money to an ingroup member than
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TABLE 3 Estimated result of the frequency with which each target was chosen.

Means SD l-95% CI u-95% CI Rhat Bulk_ESS Tail_ESS

Intercept −0.04 0.29 −0.60 0.51 1.00 3,494 2,531

b1 [condition] 0.70 0.39 −0.06 1.48 1.00 3,169 2,775

FIGURE 3

Bar plot of the amount given to recipients.

an outgroup member in both conditions [b2 =−27.91, CI (−36.16,

−19.58)]. There was a substantial interaction effect on the amount

ofmoney [b3 =−18.72, CI (−27.34,−10.20)]. The amount given to

an ingroup member did not differ between conditions [b1 = 0.83,

CI (−7.13, 8.37)]. By contrast, the amount given to an outgroup

member was larger in the non-competitive condition than in the

competitive condition [b1 + b3 = −17.89, CI (−28.19, −7.98)]. In

summary, ingroup favoring behaviors were observed in both the

competitive and non-competitive conditions but were likely to be

stronger in the competitive condition.

3.4 The correlation between evaluations
and behavior

We present the polyserial correlations between participants’

evaluations of the targets and their ingroup favoring behavior

in the giving game (see Table 5). We used the score of the

positive evaluation scale of the ingroup favoring strategy and the

universalistic strategy as the measurement of evaluations. The

degree of ingroup favoring behavior was measured as the difference

between the amounts given to an ingroupmember and an outgroup

member in the giving game.

The degree of ingroup favoring behavior was positively

correlated with participants’ positive evaluations of the target

who employed the ingroup favoring strategy, particularly in the

non-competitive condition. Conversely, the degree of ingroup

favoring behavior was negatively correlated with participants’

positive evaluations of the universalistic strategy, especially

in the competitive condition. These results demonstrate that

ingroup favoring behavior is related to positive evaluations of

the ingroup favoring strategy and negative evaluations of the

universalistic strategy.

4 Discussion

This study explored how people evaluate cooperation with

outgroupmembers within a system of indirect reciprocity. Previous

studies have shown that individuals who employ a universalistic

strategy are evaluated more positively than those who employ

an ingroup favoring strategy (Killen et al., 2013; Tateishi et al.,

2021). However, little is known about whether a universalistic

strategy is positively evaluated when intergroup competition exists.

Furthermore, the association between the degree of ingroup

favoring behavior and the evaluation of the strategies (i.e.,

universalistic strategy, ingroup favoring strategy) was unclear.

We predicted that members who employ a universalistic strategy

will be negatively evaluated when intergroup competition exists.

Therefore, we examined the reputations of members who employed

either a universalistic or an ingroup favoring strategy through a

behavioral laboratory experiment with incentives.

We found that the evaluation of the two strategies was affected

by intergroup competition. In the competitive condition, a target

who employed the ingroup favoring strategy was evaluated more

positively than that who employed the universalistic strategy. This

finding supports the prediction of the competitive conditions. By

contrast, in the non-competitive condition, targets who employed

the universalistic strategy were evaluated as positive as those who

employed the ingroup favoring strategy. Therefore, the prediction

for the non-competitive condition was not supported. This finding

differs from those of previous studies that used vignettes (Killen

et al., 2013; Tateishi et al., 2021). Previous studies have shown that

people who employ the universalistic strategy consistently acquire

positive reputations. However, we found that people who employed

the universalistic strategy were not always evaluated positively, even

in the non-competitive condition. In a vignette study, participants

may evaluate a target from a third-party perspective; however,

when participants’ earnings are affected by the target’s behavior,

they may evaluate the target as an interested party. Altogether, in

situations where people interact with each other, their evaluations

of the universalistic strategy tend to be more negative and their

evaluations of the ingroup favoring strategy more positive.

Furthermore, we examined the relationship between

participants’ behavioral tendencies and their evaluations of

the target. The participants who exhibited ingroup favoring

behavior evaluated the ingroup favoring strategy positively but

tended to evaluate the universalistic strategy negatively. Therefore,

there is consistency between their behaviors and evaluations of

the target. This behavioral assessment pattern is analogous to the

model of the ingroup favoring strategy of Matsuo et al. (2014). In

Matsuo et al. (2014), the ingroup favoring strategy always regards
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TABLE 4 Estimated result of the amount given to recipients.

Means SD l-95% CI u-95% CI Rhat Bulk_ESS Tail_ESS

b1 [condition] 0.83 3.96 −7.13 8.37 1.00 4,378 2,658

b2 [group] −27.91 4.26 −36.16 −19.58 1.00 4,800 3,029

b3 [condition× group] −18.72 4.35 −27.34 −10.20 1.00 3,963 2,430

b1+ b3 −17.89 5.10 −28.19 −7.98 - - -

TABLE 5 Polyserial correlations between participants’ ingroup favoring

behavior in the giving game and their evaluations of the targets.

Ingroup favoring
strategy

Universalistic
strategy

Degree of an ingroup

favoring behavior

Competitive condition

0.16 −0.32

Non-competitive condition

0.37 −0.17

outgroup members and ingroup members who cooperate with

outgroup members as enemies and do not cooperate with them.

Although the assessment pattern shown in this study is not as

radical as that of Matsuo et al. (2014), we found that behavioral and

assessment rules are correlated, even among real people.

Our results have important implications for research on

reputation and cooperation. This study implies that the dynamics of

reputation may not hinder cooperation beyond group boundaries

when intergroup competition is absent. However, it is noteworthy

that the reputational benefit of employing a universalistic strategy is

not significantly higher than that of employing an ingroup favoring

strategy. Previous studies have shown that people typically choose

social collaborators and interact with those who have acquired good

reputations (Barclay, 2013, 2016). Barclay (2013, 2016) argued that

selecting social partners creates a biological market in which people

prefer to associate with those who confer benefits. If people who

employ the universalistic strategy are not chosen as social partners

in a biological market, they hesitate to behave universalistically,

which incurs costs.

This study has two limitations. First, it only investigated the

evaluation items and whether the targets were chosen as recipients.

However, social exchange has several other roles, such as providing

resources to donors, group leaders, and colleagues. For example,

Horita (2010) investigated the reputation of a punisher and showed

that the punisher is likely to be selected as a donor, but not as

a recipient. These results imply that people think that these two

strategies play different roles. In future studies, we will investigate

which of the two strategies is selected for the various roles in

social exchange. Second, the study was conducted in Japan. Societal

differences may exist in the reputations of those who employ

universalistic and ingroup favoring strategies. Yamagishi (2011)

argued that Japan was a typical example of an ingroup favoring

society in which people cooperate primarily within groups. By

contrast, North America is a typical example of a universalistic

society in which people are willing to cooperate beyond group

boundaries. These societal differences may affect the reputations

of those who employ universalistic and ingroup favoring strategies.

As such, examining societal differences in reputational dynamics

would be interesting in future studies, as those who employ a

universalistic strategy might acquire more positive reputations in

North America than in Japan.

In conclusion, we experimentally demonstrated that

cooperation beyond group boundaries tarnishes one’s reputation

when intergroup competition exists. Even when intergroup

competition is absent, cooperation beyond group boundaries is

unlikely to earn additional reputational benefits in incentivized

situations. The reputational dynamics in indirect reciprocity

enhance within-group cooperation but are less likely to enhance

cooperation beyond group boundaries, especially when intergroup

competition exists.

Data availability statement

The datasets presented in this study can be found in online

repositories. This data can be found here: https://osf.io/ycd83/?

view_only=5754311e2f4c45beaa39e1c3de50e600.

Ethics statement

The studies involving humans were approved by Center for

Experimental Research in Social Sciences, Hokkaido University.

The studies were conducted in accordance with the local legislation

and institutional requirements. The participants provided their

written informed consent to participate in this study.

Author contributions

WT: Conceptualization, Data curation, Formal analysis,

Funding acquisition, Investigation, Methodology, Project

administration, Resources, Software, Validation, Visualization,

Writing – original draft, Writing – review & editing.

NT: Conceptualization, Funding acquisition, Investigation,

Methodology, Project administration, Resources, Supervision,

Validation, Visualization, Writing – review & editing.

Funding

The author(s) declare financial support was received for

the research, authorship, and/or publication of this article. This

research was supported by research grant JSPS #18H01077 awarded

to NT, JSPS #20J20828 and #24K16797 awarded to WT, and

Frontiers in Behavioral Economics 08 frontiersin.org

https://doi.org/10.3389/frbhe.2025.1493427
https://osf.io/ycd83/?view_only=5754311e2f4c45beaa39e1c3de50e600
https://osf.io/ycd83/?view_only=5754311e2f4c45beaa39e1c3de50e600
https://www.frontiersin.org/journals/behavioral-economics
https://www.frontiersin.org


Tateishi and Takahashi 10.3389/frbhe.2025.1493427

Graduate Grant Program of Graduate School of Humanities and

Human Sciences, Hokkaido University, awarded to WT.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

Alexander, R. (1987). The Biology of Moral Systems. New York: Aldine de Gruyter.

Balliet, D., Wu, J., and De Dreu, C. K.W. (2014). Ingroup favoritism in cooperation:
a meta-analysis. Psychol. Bull. 140, 1556–1581. doi: 10.1037/a0037737

Barclay, P. (2013). Strategies for cooperation in biological markets, especially
for humans. Evol. Hum. Behav. 34, 164–175. doi: 10.1016/j.evolhumbehav.2013.
02.002

Barclay, P. (2016). Biological markets and the effects of partner
choice on cooperation and friendship. Curr. Opin. Psychol. 7, 33–38.
doi: 10.1016/j.copsyc.2015.07.012

Buchan, N. R., Grimalda, G.,Wilson, R., Brewer, M., Fatas, E., and Foddy,M. (2009).
Globalization and human cooperation. Proc. Natl. Acad. Sci. USA. 106, 4138–4142.
doi: 10.1073/pnas.0809522106

Bürkner, P.-C. (2017). brms: an R package for bayesianmultilevel models using stan.
J. Stat. Softw. 80, 1–28. doi: 10.18637/jss.v080.i01

De Dreu, C. K. W., Gross, J., and Reddmann, L. (2022). Environmental stress
increases out-group aggression and intergroup conflict in humans. Philos. Trans. R.
Soc. Lond. B Biol. Sci. 377:20210147. doi: 10.1098/rstb.2021.0147

Engelmann, D., and Fischbacher, U. (2009). Indirect reciprocity and strategic
reputation building in an experimental helping game.Games Econ. Behav. 67, 399–407.
doi: 10.1016/j.geb.2008.12.006

Feinberg, M., Willer, R., and Schultz, M. (2014). Gossip and ostracism
promote cooperation in groups. Psychol. Sci. 25, 656–664. doi: 10.1177/09567976135
10184

Gross, J., Méder, Z. Z., Dreu, C. K. W. D., Romano, A., Molenmaker, W. E., and
Hoenig, L. C. (2023). The evolution of universal cooperation. Sci. Adv. 9:eadd8289.
doi: 10.1126/sciadv.add8289

Gurven, M. (2004). To give and to give not: the behavioral ecology of
human food transfers. Behav. Brain Sci. 27, 543–560. doi: 10.1017/S0140525X040
00123

Gurven, M., Allen-Arave, W., Hill, K., and Hurtado, M. (2000). “It’s a wonderful
life”: signaling generosity among the ache of paraguay. Evol. Hum. Behav. 21, 263–282.
doi: 10.1016/S1090-5138(00)00032-5

Horita, Y. (2010). Punishers may be chosen as providers but not as recipients. Lett.
Evol. Behav. Sci. 1, 6–9. doi: 10.5178/lebs.2010.2

Jusup, M., Matsuo, T., and Iwasa, Y. (2014). Barriers to cooperation aid
ideological rigidity and threaten societal collapse. PLoS Comput. Biol. 10:e1003618.
doi: 10.1371/journal.pcbi.1003618

Killen, M., Rutland, A., Abrams, D., Mulvey, K. L., and Hitti, A. (2013).
Development of intra- and intergroup judgments in the context of moral and social-
conventional norms. Child Dev. 84, 1063–1080. doi: 10.1111/cdev.12011

Matsuo, T., Jusup, M., and Iwasa, Y. (2014). The conflict of social norms
may cause the collapse of cooperation: indirect reciprocity with opposing attitudes
towards in-group favoritism. J. Theor. Biol. 346, 34–46. doi: 10.1016/j.jtbi.2013.
12.018

McAuliffe, M., and Khadria, B. (2019). World Migration Report 2020. Geneva:
IOM Publications.

McNeish, D. M., and Stapleton, L. M. (2016). The effect of small sample size on
two-level model estimates: a review and illustration. Educ. Psychol. Rev. 28, 295–314.
doi: 10.1007/s10648-014-9287-x

Nowak, M. A., and Sigmund, K. (1998). The dynamics of indirect reciprocity. J.
Theor. Biol. 194, 561–574. doi: 10.1006/jtbi.1998.0775

Ohtsuki, H., and Iwasa, Y. (2006). The leading eight: social norms that
can maintain cooperation by indirect reciprocity. J. Theor. Biol. 239, 435–444.
doi: 10.1016/j.jtbi.2005.08.008

Pacheco, J. M., Santos, F. C., and Chalub, F. A. C. C. (2006). Stern-judging: a simple,
successful normwhich promotes cooperation under indirect reciprocity. PLoS Comput.
Biol. 2:e178. doi: 10.1371/journal.pcbi.0020178

Panchanathan, K., and Boyd, R. (2003). A tale of two defectors: the importance
of standing for evolution of indirect reciprocity. J. Theor. Biol. 224, 115–126.
doi: 10.1016/S0022-5193(03)00154-1

Romano, A., Balliet, D., and Yamagishi, T. (2017). Parochial trust and
cooperation across 17 societies. Proc. Natl. Acad. Sci. U. S. A. 114, 12702–12707.
doi: 10.1073/pnas.1712921114

Romano, A., Sutter, M., Liu, J. H., Yamagishi, T., and Balliet, D. (2021). National
parochialism is ubiquitous across 42 nations around the world.Nat. Commun. 12:4456.
doi: 10.1038/s41467-021-24787-1

Sherif, M., and Sherif, C.W. (1953).Groups in Harmony and Tension:An Integration
of Studies of Intergroup Relations. New York, NY: Harper and Brothers.

Tajfel, H., Billig, M. G., Bundy, R. P., and Flament, C. (1971). Social
categorization and intergroup behaviour. Eur. J. Soc. Psychol. 1, 149–178.
doi: 10.1002/ejsp.2420010202

Takahashi, N. (2005). “Generalized exchange,” in Encyclopedia of Social Theory,
Volume I., ed. G. Ritzer (Thousand Oaks: Sage), 315–316.

Takahashi, N., andMashima, R. (2006). The importance of subjectivity in perceptual
errors on the emergence of indirect reciprocity. J. Theor. Biol. 243, 418–436.
doi: 10.1016/j.jtbi.2006.05.014

Tateishi, W., Hashimoto, H., and Takahashi, N. (2021). Reputation of those
who cooperate beyond group boundaries: a comparison of universalistic and in-
group favoring strategies. Lett. Evol. Behav. Sci. 12, 46–53. doi: 10.5178/lebs.
2021.89

Wedekind, C., and Milinski, M. (2000). Cooperation through image scoring in
humans. Science. 288, 850–852. doi: 10.1126/science.288.5467.850

Wu, J., Balliet, D., and Van Lange, P. A. M. (2015). When does gossip promote
generosity? Indirect reciprocity under the shadow of the future. Soc. Psychol. Personal.
Sci. 6, 923–930. doi: 10.1177/1948550615595272

Wu, J., Balliet, D., and Van Lange, P. A. M. (2016). Gossip vs. punishment: the
efficiency of reputation to promote and maintain cooperation. Sci. Rep. 6:23919.
doi: 10.1038/srep23919

Wu, J., Balliet, D., and Van Lange, P. A.M. (2021). “Reputation: a fundamental route
to human cooperation,” in Cooperation and Conflict: The Interaction of Opposites in
Shaping Social Behavior, Eds. W.Wilczynski and S.F. Brosnan (Cambridge: Cambridge
University Press), 45–65. doi: 10.1017/9781108671187.005

Yamagishi, T. (2011). Trust: The Evolutionary Game of Mind and Society. Tokyo:
Springer. doi: 10.1007/978-4-431-53936-0

Yamagishi, T., Jin, N., and Kiyonari, T. (1999). Bounded generalized
reciprocity: In-group favoritism and in-group boasting. Adv. Group Process. 16,
161–197.

Yamagishi, T., and Kiyonari, T. (2000). The group as the container of generalized
reciprocity. Soc. Psychol. Q. 63, 116–132. doi: 10.2307/2695887

Yamagishi, T., and Mifune, N. (2008). Does shared group membership
promote altruism? Fear, greed, and reputation. Ration. Soc. 20, 5–30.
doi: 10.1177/1043463107085442

Frontiers in Behavioral Economics 09 frontiersin.org

https://doi.org/10.3389/frbhe.2025.1493427
https://doi.org/10.1037/a0037737
https://doi.org/10.1016/j.evolhumbehav.2013.02.002
https://doi.org/10.1016/j.copsyc.2015.07.012
https://doi.org/10.1073/pnas.0809522106
https://doi.org/10.18637/jss.v080.i01
https://doi.org/10.1098/rstb.2021.0147
https://doi.org/10.1016/j.geb.2008.12.006
https://doi.org/10.1177/0956797613510184
https://doi.org/10.1126/sciadv.add8289
https://doi.org/10.1017/S0140525X04000123
https://doi.org/10.1016/S1090-5138(00)00032-5
https://doi.org/10.5178/lebs.2010.2
https://doi.org/10.1371/journal.pcbi.1003618
https://doi.org/10.1111/cdev.12011
https://doi.org/10.1016/j.jtbi.2013.12.018
https://doi.org/10.1007/s10648-014-9287-x
https://doi.org/10.1006/jtbi.1998.0775
https://doi.org/10.1016/j.jtbi.2005.08.008
https://doi.org/10.1371/journal.pcbi.0020178
https://doi.org/10.1016/S0022-5193(03)00154-1
https://doi.org/10.1073/pnas.1712921114
https://doi.org/10.1038/s41467-021-24787-1
https://doi.org/10.1002/ejsp.2420010202
https://doi.org/10.1016/j.jtbi.2006.05.014
https://doi.org/10.5178/lebs.2021.89
https://doi.org/10.1126/science.288.5467.850
https://doi.org/10.1177/1948550615595272
https://doi.org/10.1038/srep23919
https://doi.org/10.1017/9781108671187.005
https://doi.org/10.1007/978-4-431-53936-0
https://doi.org/10.2307/2695887
https://doi.org/10.1177/1043463107085442
https://www.frontiersin.org/journals/behavioral-economics
https://www.frontiersin.org

	Cooperation beyond group boundaries is evaluated differently depending on the existence of intergroup competition
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Design
	2.3 Procedure
	2.4 Manipulation of intergroup competition: competitive vs. non-competitive condition

	3 Results
	3.1 Evaluation
	3.2 The choice of target game
	3.3 Giving game
	3.4 The correlation between evaluations and behavior

	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


