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GENERAL INTRODUCTION
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Human societies are founded on cooperative actions by individuals who are willing to pay a 

personal cost to help kin, friends, ingroup members, fellow citizens, and even strangers (Kollock, 

1998; Van Lange, Joireman, Parks & Van Dijk, 2013). Importantly, modern societies face several 

challenges that require an exceptional amount of human cooperation, such as global warming, 

international conflict, and poverty. And for these reasons, scientists have in engaged in an 

intensive effort to understand the mechanisms related to when and how individuals cooperate 

with others, and especially strangers. Decades of research on human cooperation suggest direct 

and indirect reciprocity can explain a broad range of observed cooperation among genetically 

unrelated individuals that compose groups and nations (Axelrod & Hamilton, 1981; Nowak 

& Sigmund, 2005). In fact, evolutionary psychology proposes that humans evolved several 

psychological mechanisms that promote cooperation in situations that can result in direct and 

indirect reciprocal benefits (Cosmides & Tooby, 2005). 

These mechanisms predict that humans condition cooperation when they expect others to 

cooperate with them in the future and to avoid cooperating with potential free-riders (Delton, 

Krasnow, Cosmides & Tooby, 2011). Furthermore, indirect reciprocity involves third parties who 

can gossip and spread reputational information to potential future partners (Panchanathan & 

Boyd, 2004). People should cooperate more when cooperation can result in a positive reputation 

(e.g. public situations that contain gossip potential) and this then will increase the chance of 

receiving cooperative benefits from others in future interactions (Wu, Balliet & Van Lange, 2015). 

Extensive empirical research supports the idea that individuals cooperate more with people they 

expect to cooperate (Balliet & Van Lange, 2013), in public situations (Beersma & Van Kleef, 

2011; Everett, Faber & Crocket, 2015), and when opportunities of gossip are present (Wu, Balliet 

& Van Lange, 2015; Wu, Balliet & Van Lange, 2016).

Nevertheless, alternative theoretical perspectives challenge the power of reciprocity to 

promote cooperation, either by proposing an alternative process that can explain cooperation 

(e.g., conformity; Richerson et al., 2016) or by limiting reciprocity to fellow ingroup members 

(Yamagishi, Jin & Kiyonari, 1999). The present dissertation addresses these two crucial issues 

that challenge and limit the power of reciprocity by (a) testing the predictive power of reciprocity 

against conformity and (b) by testing whether the benefits of a reputation-based indirect 

reciprocity are restricted to interactions with ingroup members, but not outgroup members.  

Below, I present a brief theoretical overview on the debate about the role of reciprocity and 
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conformity in shaping the evolution of human cooperation, and then I will discuss a theoretical 

perspective that reciprocity underlies ingroup favoritism in cooperation. Finally, I provide an 

overview of the chapters of the dissertation.

RECIPROCITY AND CULTURAL GROUP SELECTION

Reciprocity alone may not explain the exceptional amount of cooperation among humans. 

A prominent alternative theory proposes that gene-culture coevolution shaped a human 

psychology to follow group norms (Cultural Group Selection (CGS); Richerson et al. 2016). CGS 

does not deny the importance of reciprocity, but claims that reciprocity is not sufficient to explain 

large scale human cooperation. According to CGS, the ultimate reason for the scale of human 

cooperation can be found in the late Pleistocene. During this time, from small hunter-gatherer 

societies, humans began living in larger groups that included complex exchange of resources, 

intergroup conflict and the development of norms and institutions (Boyd & Richerson, 2009). 

Importantly, groups competed with each other, some groups competed more successfully, and 

successful groups passed along the social norms that facilitated the success of these groups. This 

cultural group selection led to the development of abilities that make humans exceptional in 

learning social norms in groups, i.e. tribal social instinct hypothesis (Henrich, 2004). In particular, 

these tribal social instincts are innate predispositions to adhere with the institutions and cultural 

norms of their groups (Richerson & Boyd, 2001). 

CGS proposed two basic psychological processes that underlie the human behavior to follow 

group norms: conformity and prestige bias learning (Henrich & Boyd, 2001; Henrich, Chudek, & 

Boyd, 2015). Conformity involves imitating the most frequent behavior within a group (Henrich 

& Boyd, 2001). Because groups contain individuals that can vary in their behaviors, humans also 

imitate the behaviors of specific competent, skillful, prestigious individuals in the group (Henrich 

& Gil-White, 2001). Therefore, individuals learn norms from prestigious members of the group. 

Several simulation and empirical studies found that cooperation can evolve when people imitate 

local neighbors (Henrich & Boyd, 1998; Henrich & Boyd, 2001), and that people strategically 

imitate prestigious members in their groups (Atkisson, O’Brien, & Mesoudi, 2012; Cartwright, 

Gillet, & Van Vugt; 2013; Potters, Sefton & Vesterlund, 2007). An important difference between 

a reciprocity perspective and a cultural group selection perspective is that in specific groups with 

strong ties (i.e., religious groups) people may imitate behaviors that negate reciprocal benefits, 
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such as unconditional sacrifices for the group (Richerson et al., 2016). 

Although evolutionary psychology proposes reciprocity and cultural group selection as two 

alternative processes to promote cooperation, little research has been conducted to compare the 

relative importance of reciprocity against this learning psychology. Previous research focused on 

narrow issues, such as simulation models analyzing why people cooperate in one-shot interactions 

(Delton, Krasnow, Cosmides, & Tooby, 2012), or in finding alternative interpretations for third 

party punishment (Delton, Krasnow, Cosmides, & Tooby, 2016), a behavior that has been read 

according to both perspectives. Supporting a reciprocity perspective, findings from this previous 

research suggest that the unusual amount of cooperation observed in one-shot interactions can 

be explained by a psychology programmed to avoid the risk of losing cooperative partners in 

the future (Delton, Krasnow, Cosmides, & Tooby, 2012). Similarly, third party punishment can 

be interpreted as a way to punish and reciprocate possible future partners, instead of as a way to 

maintain norms in a group (Delton, Krasnow, Cosmides, & Tooby, 2016).

RECIPROCITY AND INGROUP FAVORITISM

Reciprocity has been theorized to have an essential role in intergroup relations (Balliet, Wu, & 

de Dreu, 2014). It is well known that people cooperate more with ingroup members than outgroup 

members (Everett, Faber, & Crocket, 2015). This behavior, known as parochial altruism, can 

take the form of direct aggression towards outgroup members (strong parochial altruism) or of 

indirect aggression by treating more favorably ingroup members, i.e. weak parochial altruism or 

ingroup favoritism (Halevy, Bornstein, & Sagiv, 2008). Ingroup favoritism in cooperation emerges 

in many domains, such as in work organizations (Nelson, 1989), political coalitions (Balliet, 

Tybur, Wu, Antonellis, & Van Lange, 2016), and multicultural communities (Nagda & Zuniga, 

2003). Theories have been developed to explain (a) the psychological mechanisms that function 

to promote ingroup favoritism (Yamagishi, Jin, & Kiyonari, 1999), (b) individual differences in 

ingroup favoritism (de Dreu, Dusserl, & Ten Velden, 2015), and (c) variations in environmental 

and social ecologies that affect ingroup favoritism (Hruschka, & Henrich, 2013a). 

In particular, there continues to be a controversy about the psychological mechanisms 

underlying ingroup favoritism (Everett et al., 2015; Velez, 2015). Two influential competing 



CHAPTERGENERAL INTRODUCTION 1

9

explanations are provided by social identity theory (SIT; Tajfel & Turner, 1986) and bounded 

generalized reciprocity (BGR; Yamagishi, Jin, & Kijonari, 1999). SIT hypothesizes that ingroup 

favoritism occurs because helping ingroup members can increase a positive self-concept and 

boosts self-esteem (Billig & Tajfel, 1973). According to this perspective, groups form an important 

part of an individual’s self-concept and people are motivated to maintain a positive self-concept 

(Turner et al., 1979). Using the minimal group paradigm, an experimental setting where 

individuals are categorized according to a trivial category, researchers found that participants in 

these studies tended to be more cooperative with ingroup, compared to outgroup, members, and 

this was taken as support for SIT (Turner, Brown, & Tajfel, 1979).

Although SIT is still an influential explanation for ingroup favoritism, past and present 

research has found support for a reciprocity-based perspective on ingroup favoritism (Rabbie, 

Schot, & Visser, 1989; Yamagishi, Jin, & Kiyonari, 1999). Bounded generalized reciprocity (BGR) 

proposes that people help ingroup members because groups contain a network of social exchange 

based on indirect reciprocity (Yamagishi & Kiyonari, 2000). Indeed, people cooperate with 

ingroup members because they can gain a positive reputation within their group and this can 

result in future benefits from group member and avoid possible exclusion from group members 

(Yamagishi & Mifune, 2016). Most research has used the common knowledge paradigm to test 

this hypothesis (Yamagishi & Mifune, 2008). In these experiments, ingroup favoritism emerges 

in situations where both interaction partners share knowledge about their group membership 

(common knowledge), but not in a situation when knowledge about group membership is 

unknown (unilateral knowledge) (Yamagishi & Mifune, 2008). So, according to BGR, reputation-

based indirect reciprocity is restricted to interactions with ingroup members, compared to 

outgroup members, and this explains the phenomenon of ingroup favoritism.

However, recent research challenges the proposition that reputation-based indirect reciprocity 

is bounded by group membership (Everett, Faber, & Crockett, 2015; Velez, 2015). First, social 

networks often contain several groups, reputations may spread throughout a network that 

contains multiple groups, and so the indirect benefits of a positive reputation may extend from 

interactions with both ingroup and outgroup members. Second, recent research proposes that 

a crucial feature of indirect reciprocity, a long and salient shadow of the future, is absent in the 
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common knowledge paradigm (Wu, Balliet, & Van Lange, 2015). Previous research found that 

individuals cooperate more with strangers with unknown group identity when they are aware that 

their choice can be gossiped about or made public to potential future partners (Wu, Balliet, & Van 

Lange, 2016a).Therefore, it might be that in situations that contain cues of indirect reciprocity 

(e.g., gossip), people may extend greater cooperation to both ingroup and outgroup members. 

OVERVIEW OF THE PRESENT DISSERTATION

The present dissertation contributes to understanding the power of reciprocity to promote 

cooperation. In particular, we test the predictive power of reciprocity in a vast range of 

situations and against prominent alternative mechanisms and hypotheses proposed to explain 

cooperation. In particular, the present dissertation consists of three empirical chapters in which 

(a) we test whether reciprocity or conformity predict greater cooperation in situations where 

these two mechanisms would promote a different cooperative behavior (Chapter 2), (b) we 

test if reputation-based indirect reciprocity is bounded by group membership or also extends 

to interactions with outgroup members (Chapter 3), and (c) we generalize the hypothesis that 

reputation-based reciprocity is group bounded in a cross-national study involving 17 countries 

(Chapter 4). Below I present a brief overview of each chapter. Chapter 2 compares the relative 

importance of two processes that could give rise to the pervasive amounts of human cooperation 

observed among non-genetically related individuals: reciprocity and conformity. We test whether 

reciprocity outperforms conformity in promoting cooperation, especially in a situation when 

these psychological processes would promote a different (non)cooperative response. To do so, 

across three studies, we employ a variant of the Asch conformity paradigm whereby participants 

make decisions in a cooperative decision task with a partner after learning (a) that their partner 

has behaved cooperatively (or not) on several previous trials and (b) that their group members 

have behaved cooperatively (or not) on several previous trials with that same partner. In Study 2.1, 

participants were randomly assigned to a 2 × 2 between-subjects design where they could learn 

that in the past their partner was consistently cooperative or not (partner behavior manipulation) 

and at the same time that their group members were consistently cooperative or not (group 

behavior manipulation). A reciprocity framework predicts that people’s cooperation will track 
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partner cooperation, while a conformity framework predicts that cooperation will vary more 

according to group member cooperation. In Study 2.2, we conceptually replicated our study, but 

wanted to further understand if we could observe conformity in our paradigm and so we added 

a condition where participants could learn about their group members behavior, but not about 

their partner’s past behavior. Finally in Study 2.3, we test the same hypotheses in a group that 

contains a prestigious member and across public and private situations. These adjustments to the 

paradigm were made to increase the effect of conformity, but decrease the effect of reciprocity on 

decisions to cooperate.

Chapter 3 tests the hypothesis of an unbounded indirect reciprocity perspective that the 

benefits of reputation-based indirect reciprocity are not limited by group boundaries, but can also 

promote cooperation with outgroup members. We test this hypothesis against hypotheses derived 

from two theories of ingroup favoritism: bounded generalized reciprocity and social identity 

theory. Across five studies we manipulate cues of reputation, social identification, and partner’s 

group membership in several cooperative decision making tasks. We also test whether the effect 

of cues of indirect reciprocity are mediated by reputational concern during interactions with both 

ingroup and outgroup members. In Study 3.1 and 3.2, participants were randomly assigned to a 

2 (choice: public vs private) × 2 (social identification: high vs low) × 3 (minimal group ingroup 

vs outgroup vs stranger) mixed-design where they (a) knew that their choice was made public to 

potential future partners, or that (b) their choice was anonymous. Then, they could interact with 

an ingroup, outgroup member or a stranger in a condition where they strongly identified with 

their group members versus a condition where they weakly identify with their group members. 

A BGR perspective predicts that people will cooperate with ingroup members only in the public 

conditions, a SIT perspective predicts that people will cooperate with ingroup members in the 

high social identification conditions, and an unbounded indirect reciprocity perspective predicts 

that individuals will cooperate in public situations with others, independently from group 

membership. In Study 3.3 to 3.4, we tested BGR against the unbounded indirect reciprocity 

perspective using a different manipulation of reputation-based indirect reciprocity: gossip. 

Moreover, we tested whether reputational concern was a psychological processes mediating 

the effect of gossip on cooperation for both ingroup and outgroup members. Participants were 
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randomly assigned in a 2 (gossip to potential future partner/s: present vs absent) × 2 (minimal: 

ingroup vs outgroup) between-subjects design where (a) their partner could gossip about their 

behavior to an ingroup or an outgroup member, and (b) their partner could not gossip about 

their behavior to potential ingroup/outgroup partners.  In Study 3.5, we conceptually replicated 

the gossip studies, but we wanted to test the same hypotheses with natural groups, i.e., republican 

vs democrats. Participants were randomly assigned to a 2 (gossip to potential partners: present vs 

absent) × 2 (group membership: republican vs democrat) between-subjects design.

Chapter 4 tests the hypothesis that a reputation-based indirect reciprocity cooperation is 

not bounded by group membership in an cross-societal experiment (N = 3236) in trust and 

trustworthy behavior involving samples from 17 countries (i.e. Argentina, Brazil, China, Estonia, 

Germany, Indonesia, Italy, Japan, New Zealand, Poland, Russia, South Korea, Spain, Taiwan, 

Turkey, United Kingdom, and United States). This study tests theories about why, who and where 

individuals cooperate more with ingroup compared to outgroup members. Participants could 

be aware or not that their partner would know about their nationality, a paradigm that has been 

applied to test the BGR hypothesis that indirect reciprocity is restricted to interactions with 

ingroup members. Then we tested several theories about the effect of gender, SVO and culture. 

In particular, we tested whether (a) prosocials are universal cooperators or parochial cooperators 

that engage more in group-beneficial behaviors; (b) men, compared to women were more willing 

to cooperate with ingroup compared to outgroup; and (c) whether variation in cross-societal 

conditions such as efficient institutions, religiosity and pathogen stress could explain variation 

of ingroup favoritism. To do so, participants were involved in several one-shot interactions in a 

trust game according to a 2 (partner membership knowledge: common vs unilateral) × 3 (group 

membership: ingroup, outgroup, stranger) within-subjects experimental design. 

Each chapter represents an independent research article on the theme of the power of direct 

and indirect reciprocity to promote cooperation with strangers and group members. All chapters 

have been published in peer-reviewed academic journals.
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ABSTRACT

Evolutionary psychologists have proposed two processes that could give rise to the 

pervasiveness of human cooperation observed among individuals who are not genetically 

related: reciprocity and conformity. We tested whether reciprocity outperformed conformity in 

promoting cooperation, especially when these psychological processes would promote a different 

cooperative or noncooperative response. To do so, across three studies, we observed participants’ 

cooperation with a partner after learning (a) that their partner had behaved cooperatively (or 

not) on several previous trials and (b) that their group members had behaved cooperatively 

(or not) on several previous trials with that same partner. Although we found that people both 

reciprocate and conform, reciprocity has a stronger influence on cooperation. Moreover, we 

found that conformity can be partly explained by a concern about one’s reputation—a finding 

that supports a reciprocity framework.

Keywords:

Reciprocity; Conformity; Cooperation; Culture; Evolution; Open Data; Open Materials
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RECIPROCITY OUTPERFORMS CONFORMITY TO PROMOTE COOPERATION

Humans cooperate on a grand scale relative to other species. To explain this exceptional 

ability to cooperate, evolutionary psychologists have suggested that evolutionary processes 

may have shaped multiple psychological mechanisms that promote identifying opportunities 

to cooperate and to avoid being taken advantage of by defectors. One theoretical framework 

to explain the evolution of cooperation is that humans selectively cooperate to acquire direct 

and indirect benefits (Cosmides & Tooby, 2005; Delton, Cosmides, Guemo, Robertson, & Tooby, 

2012; Krasnow, Delton, Cosmides, & Tooby, 2016). Another theory suggests that imitation and 

conformity enable people to learn group norms of cooperation (Henrich & Boyd, 2016; Richerson 

et al., 2016). Each theory has acquired evidence in support of these psychological processes that 

determine when people choose to cooperate. Yet no research has been conducted to examine 

whether reciprocity or conformity carries more or less influence on cooperation, especially in a 

situation in which one process promotes cooperation and the other promotes defection.

We examined whether the psychological mechanisms underlying direct and indirect 

reciprocity influenced cooperation more than those underlying imitation and conformity to 

cooperative group norms. To do so, we observed how people behaved in a cooperative decision-

making task after learning (a) that their partner had behaved cooperatively (or not) in several 

previous interactions and (b) that their group members have behaved cooperatively (or not) in 

previous interactions with that same partner. According to a conformity framework, people’s 

behavior will track group norms of cooperation. According to a reciprocity framework, people 

will make cooperation contingent on their partner’s (expected) behavior. Across three studies, 

we tested competing predictions about how people decide to cooperate (or not) when reciprocity 

is set in opposition to conformity. Do people reciprocate a partner’s cooperation, even when 

they perceive that their group has a noncooperative norm? That is, does reciprocity outperform 

conformity to promote cooperation?

RECIPROCITY AND COOPERATION

Humans evolved in small-scale hunter-gatherer societies that included dense networks for 

social exchange (Cosmides & Tooby, 2005). In this environment, humans evolved a capacity for 
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costly cooperation with partners that was contingent on situations that could result in direct or 

indirect benefits. Indeed, evolutionary models suggest that the mechanisms of direct and indirect 

reciprocity can enable selection for adaptations for conditional cooperation (Nowak & Sigmund, 

2005).

The evolved psychological mechanisms underlying reciprocity identify opportunities to 

establish and maintain beneficial relationships (Delton et al., 2012). Such mechanisms should 

identify cooperators and defectors and make cooperation contingent on expectations of 

cooperation from other people in present or future interactions. Research suggests that people 

have a specialized ability to identify individuals who have not cooperated in past interactions 

(Cosmides & Tooby, 2005; Delton et al., 2012). Moreover, people have a strong tendency to 

cooperate with individuals that they expect will cooperate (Balliet & Van Lange, 2013). This 

offsets the cost of cooperation by acquiring direct benefits from other people’s cooperation.

Indirect reciprocity, on the other hand, occurs via a reputation as a cooperator (Panchanathan 

& Boyd, 2004). Indeed, when other people observe cooperation and broadcast it to a larger 

audience, it can be a successful strategy for enhancing one’s cooperative reputation, and such 

a reputation subsequently increases a future partner’s tendency to cooperate (Wu, Balliet, & 

Van Lange, 2016a). Across the studies, we investigated indirect reciprocity by testing whether 

participants’ concern about being evaluated by other group members (i.e., reputational concern) 

would increase participants’ conformity to the group members’ behavior. In addition, we tested 

whether reciprocity outperformed conformity across anonymous and public decision-making 

settings. Anonymity should suppress the role of indirect reciprocity in promoting cooperation.

CONFORMITY AND COOPERATION

The ancestral hunter-gatherer groups, mentioned earlier, often competed over scarce resources 

(Bowles, 2009). According to the gene-culture coevolutionary theory, intergroup competition 

could have created selection pressure for an ability to acquire group norms (especially those 

promoting cooperation), which led groups to be successful during intergroup competition 

(Richerson et al., 2016). According to this theory, cooperation among genetically nonrelated 

individuals can be explained by an ability to follow group norms (Henrich, Chudek, & Boyd, 

2015). Indeed, agent-based models suggest that intergroup competition can lead to the selection 

of cooperation with in-group members (Henrich & Boyd, 1998).
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According to this theory, cooperation arises from group norms, which are acquired via 

imitation and conformity. A psychology of conformity involves imitating the most common 

behavior exhibited in a group (Henrich & Boyd, 2001). Much research suggests that people 

possess exceptional skills for imitating other people and a strong tendency to conform to group 

norms (Alpizar, Carlsson, & Johansson-Stenman, 2008). For example, people tend to agree with 

an in-group member’s answer to a question, even when they know the answer is inaccurate (Asch, 

1956). Richerson and Boyd (2001) suggest that humans evolved a capacity to form subjective 

commitments to groups that motivate conformity to group norms.

The gene-culture coevolutionary theory also proposes that people follow prestigious members 

of a group (i.e., learning is biased toward prestige; Henrich & Gil-White, 2001). Indeed, people 

are more likely to imitate highly prestigious individuals in their group (Cartwright, Gillet, & Van 

Vugt, 2013). Imitation, conformity, and prestige-biased learning should promote group cohesion 

and increase the success of groups in intergroup competition (Boyd & Richerson, 2009; Henrich, 

2004).

THE PRESENT RESEARCH

These two frameworks—reciprocity and conformity—are not mutually exclusive, but the 

psychological mechanisms posited under each theory may compete for influence when people 

choose to cooperate. In the current study, we examined how people decide to cooperate when the 

two theories predict a different cooperative response. Do people generally follow group norms 

of cooperation, even when reciprocity would promote noncooperation? Do people reciprocate 

cooperation, even in the presence of a noncooperative group norm?

To address these questions, we revisited the Asch Conformity Paradigm (Asch, 1956) by 

observing how people behaved in a cooperative decision-making task with another person after 

they learned how that person behaved on previous trials with other group members. As in the 

Asch paradigm, individual group members had a consistent behavioral response (i.e., cooperate or 

defect) toward their partner. However, our methods differed from those used by Asch in that they 

involved a social interaction that could affect the participant’s outcomes. Moreover, participants 

observed consistent behavior from the partner on several previous trials (i.e., cooperate or 

defect). In Study 3, we added a prestigious member to the group to increase conformity, and we 

also manipulated the anonymity of the participants’ decisions to reduce the impact of indirect 
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reciprocity. If conformity outperformed reciprocity, individuals would imitate group members’ 

behavior, regardless of their partner’s cooperation on previous trials.

However, if reciprocity outperformed conformity, then people would base their decisions on 

their partner’s previous behavior, regardless of their group members’ behavior. We also tested 

whether cooperation was better explained by psychological mechanisms of imitation and 

conformity (e.g., subjective commitment and group norms) or the direct and indirect benefits of 

reciprocity (e.g., expectations of partners’ cooperation and reputational concern).

STUDY 2.1

METHOD

ParticiPants and Procedure. Across all the studies, an a priori power analysis (G*Power; Faul, 

Erdfelder, Buchner, & Lang, 2009) revealed a required sample size of 704 to achieve statistical 

power of .80 to detect an effect size (d) of 0.30. Participants (N = 704; 329 women; mean age = 

36.54 years, SD = 11.32) were recruited using Amazon Mechanical Turk (MTurk). They were paid 

$1.20 to complete the online study. Moreover, participants earned lottery tickets on the basis of 

their decisions, and 20 participants won a $2 prize.  MTurk provides reliable and valid data that 

are comparable with those from lab experiments (Casler, Bickel, & Hackett, 2013), but it has the 

advantage of providing relatively heterogeneous samples (e.g., socioeconomic and ethnic diversity; 

Paolacci & Chandler, 2014). Moreover, previous research has used MTurk to successfully study 

the social processes we observed in our research (Bostyn & Roetz, 2016; Laporte, van Nimwegen, 

& Uyttandaele, 2010; Nook, Ong, Morelli, Mitchell, & Zaki, 2016). We required participants to 

be located in the United States and to have a successful HIT rate of at least 85%. The study used 

a 2 (group’s behavior: cooperative vs. noncooperative) x 2 (partner’s behavior: cooperative vs. 

noncooperative) between-subjects design.

Participants provided informed consent and were told that they were online with 5 other 

participants. Then they were told that the experiment was divided in two parts. The first part 

required participants to interact with 5 other participants in a task (labeled the survival task), 

which was intended to form a cohesive group among the 6 participants. In the second part, 

participants interacted with a new participant who had not participated in the survival task 
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(Person B) in a prisoner’s-dilemma (PD) task. Before participants made their decision in the PD, 

they observed how group members behaved with Person B in the PD and how Person B behaved 

with the other group members. 

Survival taSk. In the first part of the study, participants played an activity called the survival 

task, which we used to increase participants’ cohesiveness as a group (Zaccaro & McCoy, 1988). 

This type of task has been widely used to promote group cohesion (for meta-analyses, see Beal, 

Cohen, Burke, & McLendon, 2003; Evans & Dion, 1991). In this task, participants imagined that 

their spaceship, directed to the moon, had crashed and that they had to travel 200 miles to reach 

the rendezvous point. However, they could not bring all their equipment and had to make some 

tough decisions to survive. For this reason, they had to prioritize a list of 15 items according to 

their survival value. The goal was to match their ranking with the one provided by survival experts 

(Carpenter & Radhakrishnan, 2002). They were told that their score would be combined with 

those of the other 5 participants who were ostensibly online. Next, they were asked to imagine a 

conversation with the crew about the best strategy in this situation (Meleady, Hopthrow, & Crisp, 

2013).

We first conducted a pilot study to test whether this task also promoted cohesion in online 

groups. In this study, cohesiveness was measured with six items, with responses given using 

a 7-point Likert scale (α = .95; Chin, Salisbury, Pearson, & Stollak, 1999). We recruited 150 

participants via MTurk and randomly assigned participants to one of three conditions: interaction 

with six members of the crew, interaction with two members of the crew, and no interaction 

with the other members. In the last condition, participants were told that there were 5 other 

participants online, but that they were independent and making decisions that affected only their 

own survival. Then, in this condition, participants imagined a discussion about the task with 

a stranger. There was significantly more group cohesion when participants interacted with all 

group members (M = 5.43, SD = 1.24) than when they interacted with no group members (M = 

3.79, SD = 1.59), t(97) = 5.75, p < .001, d = 1.16. There was no significant difference between the 

interaction with 6 members and that with 2 members (p = .21).

PriSoner’S dilemma. Participants interacted in a PD task (Van Lange & Kuhlman, 1994). In 

the PD task, participants and their partner were each endowed with 100 tickets, and each had 
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to decide how many tickets to give to his or her partner (from 0 to 100). Each ticket represented 

a 0.01% chance to win a $2 bonus. Each lottery ticket given to a partner was doubled (i.e., one 

ticket became two tickets). This is a PD because the best outcome for a participant (i.e., having 

300 tickets) occurs when the participant keeps all of his or her 100 tickets and the partner gives 

away all his or her 100 tickets. However, if both the participant and the partner give away all their 

tickets, each ends up with 200 tickets. If the participant and the partner both decide to keep all 

their tickets, they each end up with only 100 tickets. Finally, the worst outcome for a participant 

(i.e., having no tickets) occurs if that participant gives away 100 tickets but receives no tickets in 

return.

Group members’ behavior and partner’s behavior. Before making their decisions in the PD, 

participants were told that they (and all the other group members and Person B) had the possibility 

of observing the previous actions of each group member with Person B. Before making their 

decisions, participants could observe a screen with two columns: One column listed decisions 

from each group member, and the other column listed each decision that Person B made while 

interacting with each group member. Participants were always the last person in their group to 

make a decision. The information about group members’ behavior and Person B’s behavior was 

presented to participants with an average of 9 s between decisions.

The group members’ behavior and the partner’s behavior were manipulated to be either 

cooperative or noncooperative. In the cooperative-group/cooperative-partner condition, each 

group member gave all or nearly all of his or her endowment to Person B (99, 91, 91, 96, and 

100 tickets); and Person B gave similarly large amounts to group members (97, 93, 92, 100, 

and 95 tickets). In the noncooperative-group/noncooperative-partner condition, each group 

member consistently gave almost nothing to Person B (5, 3, 6, 4, and 2 tickets), and Person B gave 

similarly low amounts to group members (4, 3, 7, 1, and 5 tickets). In the cooperative-group/

noncooperative-partner condition, the five group members gave nearly all of their endowments 

to Person B (99, 91, 91, 96, and 100 tickets), whereas Person B gave each group member almost 

nothing (5, 3, 6, 4, and 2 tickets). In the noncooperative-group/cooperative-partner condition, 

these payoffs were simply reversed. Therefore, we created a situation in which group members gave 

almost nothing to Person B, whereas Person B continued to be cooperative and gave their entire 
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endowment to group members. We referred to this as the reciprocate-to-cooperate condition, 

because cooperation in this condition would be influenced by reciprocating partner’s expected 

behavior. Conversely, we created a situation in which all group members decided to cooperate, 

but Person B was consistently noncooperative. We referred to this as the conform-to-cooperate 

condition because cooperation in this condition would be influenced by conformity to group 

members’ behavior. These two reciprocity/conformity conditions enabled a test of competing 

predictions, whereas the other two conditions involved both the group members and Person B 

always cooperating or not cooperating.

RESULTS

We conducted a 2 (group members’ behavior) x 2 (partner’s behavior) analysis of variance 

(ANOVA) on cooperation. The results of this analysis revealed a main effect of group members’ 

behavior, F(1, 699) = 22.88, p < .001, d = 0.36. Participants cooperated more when group members 

were cooperative (M = 41.28, SD = 42.52)1 than when group members were not cooperative (M 

= 29.61, SD = 34.97). In addition, participants cooperated more with a cooperative partner (M 

= 51.98, SD = 41.44) than with a noncooperative partner (M = 18.99, SD = 28.92), F(1, 699) 

= 174.99, p < .001, d = 0.98. The group members’ behavior and the partner’s behavior had a 

significant interactive effect on cooperation, F(1, 699) = 86.01, p < .001, ηp
2 = 11. Of course, 

people were more cooperative when both their group and their partner were cooperative during 

previous interactions (M = 69.82, SD = 36.45), compared with when neither their group nor their 

partner was cooperative (M = 24.64, SD = 30.22), t(347) = 12.62, p < .001, d = 1.35. We tested 

whether reciprocity or conformity was relatively more influential by examining how people 

cooperated in the conditions in which the group members’ behavior deviated from the partner’s 

behavior. People were more cooperative in the condition with a noncooperative group and a 

cooperative partner (M = 34.55, SD = 38.57) than in the condition with a cooperative group and 

a noncooperative partner (M = 13.37, SD = 26.48), t(352) = 6.02, p < .001, d = 0.64. Therefore, we 

observed greater cooperation in the reciprocate-to-cooperate condition, than the conform-to-

cooperate condition (see Fig. 1). This is initial evidence that reciprocity outperforms conformity 

when these two processes conflict to influence how people decide to cooperate. 
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Figure 1. Results from Study 1: mean cooperation in cooperative and noncooperative groups, 
presented separately for participants with cooperative and noncooperative partners. Error bars 
indicate 95% confidence intervals. The asterisk indicates a significant difference between the 
cooperative-group/noncooperative-partner condition and the noncooperative-group/cooperative-
partner condition (p < .05).

STUDY 2.2

METHOD

We modified the study design to further test the conformity and reciprocity accounts of 

cooperation. First, we manipulated whether or not participants knew about the partner’s prior 

behavior with group members (partner-knowledge condition). If people conform in our paradigm, 

then the lack of information about the partner’s behavior should result in an even stronger 

influence of group members’ behavior on decisions to cooperate. Second, we measured and 

tested two competing psychological processes that are hypothesized to affect people’s decision to 

cooperate: expectations of the partner’s cooperation and perceived group norms. Finally, we tested 

the moderating role of reputational concern and subjective commitment to the group. According 

to an indirect-reciprocity framework, people may cooperate according to group expectations 

because the other members of the group are aware of their behavior, which could lead to indirect 

benefits (Wu, Balliet, & Van Lange, 2015). According to a conformity framework, people follow 

group norms of cooperation only when they have high levels of subjective commitment to the 
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group (Richerson & Boyd, 2001). But when people have low subjective commitment to the group 

(or do not care about their reputation in the group), they will be less likely to conform to group 

norms of cooperation and will be relatively more inclined to reciprocate the partner’s cooperation.

ParticiPants and Procedure. Participants (N = 701; 342 women; mean age = 35.07 years, SD 

= 11.33) were recruited from MTurk and completed the study for $1.20. Twenty participants 

won a $2 prize. We excluded 3 participants from the final sample. These participants had taken 

part in the previous study, which we found by matching their MTurk IDs with the IDs from the 

previous study. The study consisted of a 2 x 2 between-subjects design. The participants were 

randomly assigned to either a reciprocate-to-cooperate condition (i.e., group members were not 

cooperative, but the partner was cooperative) or a conform-to-cooperate condition (i.e., group 

members were cooperative, but the partner was not cooperative). Participants were also randomly 

assigned to one of two partner-knowledge conditions: the known-behavior condition, in which 

they had information about their partner’s previous behavior (as in Study 1), or the unknown-

behavior condition, in which they had no information about their partner’s previous behavior 

(but continued to have information about the behavior of the members of their group). 

The procedure was similar to that in Study 1. Participants (a) were told that they were 

interacting with a group of people currently online, (b) completed the survival task to increase 

group cohesion, and (c) interacted in a PD with an additional person (Person B) who did not 

participate in the survival task. However, participants were randomly assigned to either (a) 

observe how each group member and Person B behaved in the PD or (b) observe how each group 

member behaved but not how Person B behaved in the PD. After participants decided how much 

to give Person B, we administered the following measures:

exPectations of the Partner’s cooPeration. Participants estimated how many lottery tickets 

they expected Person B to give them (from 0 to 100).

Perceived grouP norm of cooPeration. We asked participants how many lottery tickets their 

group members would expect them to give to Person B. We asked a general question about the 

perceived group norm (e.g., “How many lottery tickets do your group members think you should 

give to Person B?”) and also a single question for each of the members of the group (e.g., “How 

many lottery tickets does Participant 1 think you should give to Person B?”). The α for all items 
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measuring perceived group norms was .99. 

Reputational conceRn. Participants completed a measure of reputational concern (see Wu et 

al., 2015). In this measure, participants used a Likert scale from 1 (totally disagree) to 5 (totally 

agree) to rate four items (e.g., “During the decision-making task, I thought about how the other 

group members would think about me”; α = .88). Higher scores indicate higher reputational 

concern.

Subjective commitment. Subjective commitment to a group involves the sense of belonging 

and concern for a group (Richerson & Boyd, 2001). Therefore, we had participants complete a 

perceived-cohesion scale as a proxy of subjective commitment to the group (Chin et al., 1999). 

Participants responded to six items (e.g., “I am happy to be part of this group,” “I see myself as 

part of this group”; α = .95) using a Likert scale from 1 (strongly disagree) to 8 (strongly agree). 

Higher scores indicate higher subjective commitment.

RESULTS

manipulation checkS. When participants knew of Person B’s behavior during the previous 

interactions, they expected more cooperation from Person B when Person B had been cooperative 

(M = 74.87, SD = 31.92) than when Person B had not been cooperative (M = 12.98, SD = 22.34), 

t(343) = 20.83, d = 2.24. In fact, even when participants did not know of Person B’s behavior, they 

expected more cooperation from Person B in the cooperative group condition (M = 53.47, SD = 

33.30) than in the noncooperative group condition (M = 21.64, SD = 26.76), t(346) = 9.81, d = 

1.05.

The manipulation of group members’ cooperation affected whether participants perceived 

the group as having a cooperative or noncooperative norm. Participants thought that greater 

cooperation was expected by the group when group members were cooperative (M = 77.04, 

SD = 32.66) than when group members were not cooperative (M = 10.86, SD = 16.38), t(699) 

= 33.89, d = 2.56. Because both manipulations were associated with strong effect sizes, we 

concluded that participants accurately perceived when their group and partner were cooperative 

or noncooperative.

coopeRation. We conducted a 2 (reciprocity/conformity: reciprocate to cooperate vs. conform 
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to cooperate) x 2 (partner knowledge: known behavior vs. unknown behavior) ANOVA predicting 

cooperation. In the results most relevant to our hypotheses, we found that reciprocity/conformity 

and partner knowledge had a significant interactive effect on cooperation, F(1, 697) = 59.90, p 

< .001, ηp
2 = .079. As in Study 1, when participants knew of Person B’s prior behavior, they were 

more cooperative in the reciprocate-to-cooperate condition (M = 31.41, SD = 36.00) than in the 

conform-to-cooperate condition (M = 23.57, SD = 33.25), t(346) = 2.11, p = .03, d = 0.23 (see 

Fig. 2). However, when participants did not know of Person B’s prior behavior, they were more 

cooperative with a cooperative group (M = 54.98, SD = 39.63) than with a noncooperative group 

(M = 22.34, SD = 28.54), t(351) = -8.87, p < .001, d = -0.94.

Figure 2. Results from Study 2: mean cooperation in the two partner-knowledge conditions, 
presented separately for the conform-to-cooperate and reciprocate-to-cooperate conditions. Error 
bars indicate 95% confidence intervals. The asterisks indicate significant differences between 
conditions (p < .05).

reputational concern and subjective commitment. We constructed a multiple regression 

model in which cooperation was regressed on reciprocity/conformity condition (0 = conform to 

cooperate; 1 = reciprocate to cooperate), partner-knowledge condition (0 = unknown behavior; 

1 = known behavior), reputational concern, subjective commitment, the two-way interactions 

of reciprocity/conformity condition with reputational concern and subjective commitment, 
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and the three-way interactions of reciprocity/conformity condition and partner-knowledge 

condition with reputational concern and subjective commitment. All predictors were mean 

centered. Reputational concern and subjective commitment did not have a significant main effect 

on cooperation (for the complete results of the model, see the Supplemental Material available 

online).

The reciprocity/conformity condition and reputational concern had a significant interactive 

effect on cooperation, b = 14.63, t(689) = 5.87, p < .001 (see Fig. 3). We further examine this 

interaction in the condition that was used in all three studies (i.e., the condition in which 

participants had information about their partner’s behavior) to facilitate the comparison of results 

across the studies. At low levels of reputational concern (1 SD below the mean), people were more 

inclined to reciprocate than to conform, t(347) = 6.52, p < .001, d = 0.70. But for high levels 

of reputational concern (1 SD above the mean) people were more inclined to conform than to 

reciprocate, t(347) = -3.35, p < .001, d =-0.36. The same pattern of interaction was found between 

the reciprocity/conformity condition and levels of subjective commitment, b = 5.56, t(689) = 

2.96, p = .003 (Fig. 3). At low levels of subjective commitment (1 SD below the mean), people 

were more inclined to reciprocate than to conform, t(347) = 4.99, p < .001, d = 0.54, but at high 

levels of subjective commitment (1 SD above the mean) people were more inclined to conform 

than to reciprocate, t(347) = -2.01, p = .04, d = -0.22.

Mediation Model. We tested whether the reciprocity/conformity condition influenced 

cooperation through the mediation of perceived group norms and expectations of partner 

cooperation using the bootstrapping method for multiple mediation (Preacher & Hayes, 2008). 

We tested this model in the condition in which participants were aware of Person B’s behavior to 

allow comparisons with Study 1. The results showed significant indirect effects of both expectations 

of partner cooperation, b = 13.55, 95% confidence interval (CI) = [4.84, 22.98], and perceived 

group norms, b = -12.07, 95% CI = [-17.48, -7.04]. The direct effect of the reciprocity/conformity 

condition on cooperation became nonsignificant when we controlled for the mediators— direct 

effect = 6.36, p = .31, 95% CI = [−5.90, 18.61]; total effect = 7.84, p = .037, 95% CI = [0.47, 15.20].
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We also tested the same model for conditions in which participants had no information about 

their partner’s behavior. The results showed significant indirect effects of expectations of partner 

cooperation, b = 22.79, 95% CI = [17.61, 28.75], and perceived group norms, b = 17.16, 95% CI 

= [3.30, 31.91]. The direct effect of reciprocity/conformity on cooperation became nonsignificant 

when controlling for the mediators— direct effect = −6.80, p = .34, 95% CI = [−20.77, 7.17]; total 

effect = 33.14, p < .001, 95% CI = [25.85, 40.44].These results suggest that people were using the 

group members’ behavior to infer the partner’s behavior, which influenced cooperation.

STUDY 2.3

METHOD

Although participants displayed conformity to group norms of cooperation in both Studies 1 

and 2, we found that they were more inclined to reciprocate partner cooperation than to conform 

to group norms of cooperation. Nonetheless, the previous studies lacked an important feature 

of learning group norms—a prestigious group member. Therefore, in Study 3, we replicated the  

paradigm applied in the previous studies but included a prestigious member in the group. The 

implementation of the prestigious member was not a manipulated variable in this study; rather, it 

was used to create a situation that would produce even stronger group conformity.

In Study 2, we also found that reputational concern influenced people’s conformity to group 

norms of cooperation. Thus, people may be cooperative in groups to acquire indirect benefits 

of cooperation—a finding more aligned with a reciprocity framework than with a gene-culture 

coevolutionary framework. Therefore, to reduce the possibility of reputational concern, we also 

manipulated the anonymity of cooperation decisions. According to a reciprocity framework, 

anonymity should not provide an opportunity for indirect reciprocity, so anonymity should 

reduce the influence of group members’ behavior on cooperation. A gene-culture coevolutionary 

framework, however, would not predict that anonymity will affect how individuals conform to 

group norms of cooperation.
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ParticiPants and Procedure. Participants (N = 699; 407 women; mean age = 35.96 years, SD = 

11.21) were recruited from MTurk and completed the study for $1.20. Twenty participants won a 

$2 prize. Five participants were excluded from the original sample because they had participated 

in one of the previous studies. The study was a 2 (reciprocity/conformity: reciprocate to cooperate 

vs. conform to cooperate) x 2 (choice: public vs. anonymous) between-subjects design.

The procedure was the same as in the previous studies, with two exceptions: (a) the addition 

of a prestigious member to the group and (b) the manipulation of anonymity. Participants first 

completed the survival task (where we establish a prestigious member of the group; see next 

section) and then interacted with someone who was not a member of the group (Person B) in the 

PD. Participants were told that they could observe how each member of the group and Person B 

behaved in the previous interactions. After that, participants were randomly assigned to one of 

two conditions: (a) public choice, in which other people could observe their choice (i.e., the same 

as in the previous studies) or (b) anonymous choice. Finally, participants completed the measures 

of expected partner cooperation, perceived group norm of cooperation, reputational concern (α 

= .88) and subjective commitment to the group (α = .95).

Prestigious member. Prestigious group members usually have some particular skills within the 

group and are considered the most important members (Henrich et al., 2015). In the current study, 

the prestigious group member was determined by successful decisions in the survival task that 

benefitted the group survival. Participants were told that their survival depended on their own 

and group members’ choices and that group members would be ranked by how well their decision 

benefitted the survival of the group. The top-ranked individual was the prestigious member. As 

a manipulation check, we asked participants to select who they thought was the most important 

member of the group. As expected, 92% of participants considered the top-ranked individual 

the most important member in the group. The other group members’ decisions followed the 

same structure as in previous studies. However, the prestigious member always made the fourth 

decision with Person B and always gave away either 0 or 100 tickets. Participants observed how 

the prestigious member behaved toward Person B.
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Public and anonymous conditions. In the public condition, participants were told that 

although they were the last to make a choice in the PD task, the other 5 members of their crew 

would observe how they behaved toward Person B. By contrast, in the anonymous condition, 

participants were told that because they were the last to make a choice in the PD task, the other 5 

members could not observe their behavior.

RESULTS

maniPulation checks. After observing several previous trials, participants expected greater 

partner cooperation when their partner cooperated previously (M = 74.64, SD = 30.47) than 

when their partner did not cooperate previously (M = 13.81, SD = 23.76), t(697) = 29.39, d = 

2.22. In addition, people perceived a cooperative group norm when their group members were 

consistently cooperative (M = 63.09, SD = 39.36) rather than noncooperative (M = 18.32, SD = 

24.96), t(697) = -17.98, d = -1.35.

cooPeration. A 2 x 2 ANOVA showed a main effect of the reciprocity/conformity condition, 

F(1, 695) = 4.24, p = .04, d = 0.16. Participants cooperated more in the reciprocate-to-cooperate 

condition (M = 32.45, SD = 36.79) than in the conform-to-cooperate condition (M = 26.62, SD 

= 35.71). There was no significant main effect of anonymity, F(1, 695) = 1.20, p > .25. There was 

also no significant interaction between the reciprocity/conformity condition and anonymity, F(1, 

695) = 0.16, p > .25.

rePutational concern and subjective commitment. We constructed a multiple regression 

model in which cooperation was regressed on reciprocity/conformity condition (0 = conform to 

cooperate condition; 1 = reciprocate to cooperate condition), choice condition (0 = anonymous 

condition; 1 = public condition), reputational concern, subjective commitment, the two-way 

interactions of reciprocity/conformity condition with reputational concern and subjective 

commitment, and the three-way interactions of reciprocity/conformity condition and choice 

condition with reputational concern and subjective commitment. All the predictors were mean 

centered. Reciprocity/conformity and reputational concern had a significant interactive effect 

on cooperation, b = -12.00, t(692) = -4.64, p < .001 (Fig. 4). When we examined the simple 
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effects, we found that at low levels of reputational concern (1 SD below the mean), people were 

more inclined to reciprocate than to conform, t(697) = 6.14, p < .001, d = 0.46. However, at high 

levels of reputational concern (1 SD above the mean), people were more inclined to conform 

than to reciprocate, t(697) = -3.09, p < .001, d = -0.23. We observed a similar interactive effect of 

reciprocity/conformity and subjective commitment on cooperation, b = -5.23, t(692) = -2.84, p = 

.005 (Fig. 4). At low levels of subjective commitment (1 SD below the mean), people were more 

inclined to reciprocate than to conform, t(697) = 5.05, p < .001, d = 0.38. However, at high levels 

of subjective commitment (1 SD above the mean), people were more inclined to conform than to 

reciprocate, t(697) = -2.17, p = .03, d = -0.16.

Mediation analysis. We tested whether the reciprocity/conformity condition influenced 

cooperation through the mediation of group norms and expectations of partner cooperation 

using the bootstrapping method for multiple mediation (Model 4; Preacher & Hayes, 2008). We 

replicated the results of Study 2, finding a significant indirect effect of expectations of partner 

cooperation, b = 12.97.12, 95% CI = [6.33, 19.51], and perceived group norms, b = -9.94, 95% CI = 

[-13.84,-6.01]. The direct effect of reciprocity/conformity on cooperation became nonsignificant 

when controlling for the mediators—direct effect = 2.79, p = .53, 95% CI = [−5.89, 11.46]; total 

effect = 5.82, p = .03, 95% CI = [0.43, 11.21].

GENERAL DISCUSSION

An emerging consensus between the social and biological sciences is that humans evolved 

to cooperate—and so to engage in costly behaviors that benefit other people. Yet how humans 

evolved to cooperate is still intensely debated. One framework stresses the importance of direct 

and indirect benefits of reciprocity in small hunter-gatherer societies (Cosmides & Tooby, 1992). 

Another framework emphasizes how people learn norms, including norms to cooperate (Henrich, 

2004). Perhaps people evolved both to reciprocate and to learn norms of cooperation, and each 

mechanism competes for influence over decisions to cooperate.  The primary goal of the present 

research was to test whether either psychological mechanism (i.e., reciprocity or conformity) 
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would constrain the influence of the other to affect cooperation. 

Figure 4. Results from Study 3: floodlight analysis showing the regions (gray areas) of (a) 
reputational concern and (b) subjective commitment for which there was a statistically significant 
effect of reciprocity/conformity condition on cooperation. The vertical lines indicate the exact values 
at which significance began and ended.

To examine this issue, we placed people in a group and then had them interact with someone 

who was not a group member in a cooperation task. Before participants made their own decisions, 

they observed their group members cooperate with the same person (who was not a group 
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member), who then defected, or they observed their group members defect to the same person, 

who then cooperated. Across the three studies, when the partner’s behavior deviated from the 

group’s behavior, people adjusted their behavior to match their partner’s behavior. That is, people 

displayed a stronger tendency to reciprocate a partner’s (expected) cooperation than to conform 

to group norms of cooperation (random-effects meta-analysis of 1,401 participants across three 

studies: d = 0.34, 95% CI = [0.05, 0.64]). In fact, reciprocity outperformed conformity even in 

Study 3, in which prestige-biased social learning could have enhanced learning of social norms 

and anonymity could have decreased the role of indirect reciprocity.

A few additional findings support the claim that reciprocity can have a relatively stronger 

influence than conformity in regulating how people cooperate. First, conformity in our studies 

can be partly explained by reputation-based indirect reciprocity. People tended to conform when 

they had high reputational concern, but when they did not care about how group members 

would evaluate their behavior, they reciprocated the partner’s behavior. Second, we observed 

the largest amount of cooperation when both the group and the partner were cooperative on 

previous trials. So, norms of cooperation were much easier to arise and to be maintained when 

they corresponded with what would be promoted by a psychology that evolved to reciprocate. 

Third, people did not behave differently across public and anonymous situations in responding to 

reciprocity opportunities, which suggests that cues of reciprocity can regulate cooperation in the 

absence of the threat of social evaluations and sanctions (Delton, Krasnow, Cosmides, & Tooby, 

2011). Finally, even when we did not provide information about the partner’s behavior (Study 2), 

people tended to use group members’ behavior to infer the partner’s expected behavior and then 

made their own behavior contingent on those expectations—further supporting a reciprocity 

account.

In support of a gene-culture coevolutionary framework, our results showed that variation 

in subjective commitment to the group influenced people’s conformity to the group. At high 

levels of subjective commitment to the group, people tended to conform to the group rather 

than reciprocate partner cooperation. Thus, a gene-culture coevolutionary theory might predict 
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behavior at sufficiently high levels of subjective commitment. Future research can examine the 

factors that give rise to sufficient levels of subjective commitment (e.g., intergroup competition, 

group success, and high interdependence among group members). Although there was a 

medium-sized correlation between subjective commitment and reputational concern (random-

effects meta-analysis: r = .43, 95% CI = [0.39, 0.48]), each motivation explained unique variation 

in people’s conformity to the group compared with reciprocated partner cooperation. Future 

research can further examine these two motivations underlying people’s conformity to norms of 

cooperation.

Our studies used online methods, which might fail to elicit the emotional and motivational 

responses that would promote conformity during interactions with group members who are 

present and visible—as they were in the original Asch studies (1956). The same is true for 

reciprocity—when interaction partners are present (and visible), people can use many cues to 

predict a partner’s behavior, and this can promote reciprocity and cooperation (Drolet & Morris, 

2000). In our studies, we had a total of 5 group members who all behaved similarly, a situation 

that is known to elicit strong conformity (Asch, 1956). Indeed, we observed conformity to group 

norms of cooperation in our online task, especially in Study 2 when participants did not know 

about the partner’s previous behavior. Our use of an online experimental environment provides a 

clean, replicable methodology that can harness the statistical power of larger sample sizes.

Numerous adaptive problems involve cooperation, such as selecting and maintaining beneficial 

relationships, increasing reputational standing in a group, and success during intergroup 

competition. Thus, evolution may have shaped numerous psychological processes that affect when 

and how people cooperate. These psychological processes would operate in parallel and could 

potentially compete for influence over when people cooperate. In these studies, we constructed 

a decision environment in which reciprocity and conformity predicted a different cooperative 

or noncooperative response. We found that people were more inclined to reciprocate than to 

conform. Thus, the relatively phylogenetically ancient psychological mechanisms of cheater 

detection and reciprocity may claim relatively greater influence over decisions to cooperate.
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Such evidence enlightens us about the conditions under which specific psychological mechanisms 

apply to explain cooperation.
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ABSTRACT

Bounded generalized reciprocity (BGR) predicts that people cooperate to maintain a positive 

reputation with ingroup, but not outgroup, members—and this explains ingroup favoritism in 

cooperation. We propose that the benefits of maintaining a positive reputation are not limited by 

group boundaries and so people may cooperate to maintain a good reputation among outgroup 

members when they will meet and interact with members of that group again. According to 

this unbounded indirect reciprocity perspective, reputation can promote cooperation with both 

ingroup and outgroup members. Alternatively, social identity theory (SIT) favors social identity 

versus reputation as an explanation for cooperation among ingroup members. We test these 

hypotheses across five studies (Ns = 619, 607, 613, 360, and 615) that manipulate reputation, 

social identification, and partner’s group membership in a cooperative decision making task. 

Across our studies, people were more cooperative with both ingroup and outgroup members 

when their reputation was at stake (Studies 1–5), and reputational concern mediated the effect 

of cues of gossip on cooperation in interactions with ingroup and outgroup members (Studies 

1–4). Social identification did not affect cooperation with ingroup members. We discuss the 

theoretical and practical implications of the indirect benefits of cooperation that can transcend 

group boundaries. 

Keywords:

Cooperation; Reputation; Indirect Reciprocity; Ingroup Favoritism; Social Identity.
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UnboUnded IndIrect recIprocIty:

Is repUtatIon-based cooperatIon boUnded by GroUp MeMbershIp?

People often enact costly behaviors that benefit others (i.e., cooperate), even when these 

behaviors don’t obviously benefit themselves. Nonetheless, some possible benefits of cooperation 

can be far removed from the actual behavior. For example, an evolutionary perspective suggests 

that humans can condition cooperation on cues that costly cooperation may result in either direct 

or indirect benefits (Cosmides & Tooby, 2005). Indeed, people tend to cooperate with others they 

will interact with again, and so situations that contain potential direct benefits (Delton et al., 

2011). Importantly, people can also cooperate in situations that lead to indirect benefits—when 

current cooperation is observed and gossiped about to future interaction partners (Wu, Balliet, 

& Van Lange, 2016a). Such indirect benefits can be immense and highly rewarding, since gossip 

and reputation can spread far and wide and reach the ears of many potential future interaction 

partners.   

Bounded generalized reciprocity (BGR) hypothesizes that the indirect benefits from 

cooperative behavior (and so a positive reputation) come from ingroup, but not outgroup, 

members (Yamagishi et al., 1999). From this perspective, people cooperate more with ingroup 

members, because cooperation enhances their reputational standing in the group, and a good 

reputation will later translate into benefits received from ingroup members. According to BGR, the 

indirect benefits of reputation are group-bounded, so people behave to enhance their reputation 

only when interacting with ingroup members. We suggest that the indirect benefits of a good 

reputation can extend beyond group boundaries and so people respond to cues that their behavior 

carries reputational consequences with ingroup and outgroup members. Here, we advance an 

unbounded indirect reciprocity perspective and extend previous research on reputation-based 

cooperation by (a) testing whether the cooperation-enhancing effects of reputation are group 

bounded, and (b) comparing reputation-based accounts of ingroup favoritism in cooperation 

with a social identity approach. 
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BOUNDED OR UNBOUNDED GENERALIZED RECIPROCITY?

Bounded generalized reciprocity (BGR) proposes that humans have evolved a tendency to 

cooperate with ingroup members, because cooperation results in indirect benefits and reduces 

the potential cost of being excluded from the group.1 When interacting with ingroup members, 

people may be more likely to meet, interact with, and receive indirect benefits from other ingroup, 

compared to outgroup, members (Yamagishi et al., 1999). Thus, BGR states that (a) people have 

expectations of indirect reciprocity from ingroup members, (b) people cooperate with ingroup 

members to maintain a positive reputation in their group, and (c) group membership cues activate 

a heuristic to cooperate with ingroup members (Yamagishi et al., 1999). According to BGR, 

reputational concern is a core psychological mechanism of ingroup favoritism in cooperation 

(Mifune, Hashimoto, & Yamagishi, 2010). 

One implication of BGR is that reputational concern only matters during interactions with 

ingroup members rather than outgroup members. To test this hypothesis, Yamagishi and Mifune 

(2008) manipulated common and unilateral knowledge of group membership (i.e., whether 

an ingroup or outgroup interaction partner knows one’s group membership) in cooperative 

interactions. Behavior can only influence reputation when group membership is common 

knowledge. Indeed, people were more cooperative with ingroup than with outgroup members in 

the common (versus unilateral) knowledge condition—a finding replicated across several studies 

(Guala, Mittone, & Ploner, 2013; Yamagishi & Mifune, 2008). These findings suggest that ingroup 

favoritism is a strategy to enhance reputation within a group. 

BGR assumes that reputation is bounded in groups. Yet, previous common knowledge 

studies do not confirm that reputation is bounded in groups or that people only care about their 

reputation among ingroup members. First, these studies often involve one-shot interactions with 

no future interdependence (Everett et al., 2015). Second, these studies did not test reputational 

concern as a psychological mechanism explaining why people cooperate more with ingroup than 

with outgroup members. Third, the common versus unilateral knowledge manipulation also 

made salient social identity concerns (cf. Mifune et al., 2010). We propose that the psychology 
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underlying concern for reputation and the acquisition of indirect benefits may not be limited by 

group boundaries (Milinski et al., 2001; Wu, Balliet, & Van Lange, 2015, 2016a).

According to an unbounded indirect reciprocity perspective, people may condition their 

behavior on multiple cues that identify when behavior can lead to indirect benefits (Panchanathan 

& Boyd, 2004). Cues of indirect benefits include whether future interaction partners know about 

one’s previous behavior via observation or gossip, which would subsequently affect reputation 

(Wu et al., 2015, 2016a). So, people may even cooperate with outgroup members to promote a 

positive reputation, if intergroup interactions involve cues of indirect benefits. Indeed, people 

cooperate to enhance their reputation when interacting with others who could gossip to their 

future partners (Beersma & Van Kleef, 2011; Feinberg, Willer, & Schultz, 2014; Feinberg, Willer, 

Stellar, & Keltner, 2012; Sommerfeld et al., 2007). Moreover, cues of indirect benefits tend to 

enhance a concern about the collective beliefs that others have about oneself, and this reputational 

concern enhances cooperation (Wu et al., 2015, 2016a). Importantly, previous research did not 

investigate whether cues of indirect benefits (e.g., gossip) are independent of knowledge about 

partner group membership, and so did not inform if people only cooperate to maintain a good 

reputation with ingroup members.

To summarize, we have outlined two competing perspectives on reputation-based cooperation. 

BGR hypothesizes that reputation-based cooperation is group bounded—cues of indirect benefits 

only promote cooperation with ingroup members (Hypothesis 1a). Moreover, BGR predicts that 

people will only care about their reputation when interacting with ingroup members, and so 

reputational concern mediates the relation between cues of indirect benefits and cooperation 

when interacting with ingroup, but not outgroup, members (Hypothesis 1b). Alternatively, an 

unbounded indirect reciprocity perspective predicts that cues of indirect benefits (e.g., gossip 

and public monitoring) will promote cooperation independent of partner group membership 

(Hypothesis 2a). Additionally, this approach predicts that people care about their reputation 

when interacting with both ingroup and outgroup members, and that reputational concern will 

mediate the relation between cues of indirect benefits and cooperation (Hypothesis 2b).
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SOCIAL IDENTITY VERSUS REPUTATIONAL APPROACHES TO INGROUP FAVORITISM

The perspectives mentioned above are in stark contrast with social identity theory—a 

dominant theoretical perspective that emphasizes the role of social identification and self-esteem 

as explanations for ingroup favoritism (Tajfel & Turner, 1986; Turner, Brown, & Tajfel, 1979). 

Seminal experiments used minimal group paradigms to divide individuals into groups according 

to a trivial category, and then asked them to allocate valuable resources to anonymous ingroup 

and/or outgroup members (e.g., Tajfel, Billig, Bundy, & Flament, 1971). These experiments 

showed that the mere categorization into different groups was sufficient to promote ingroup 

favoritism (Billing & Tajfel, 1973; Turner et al., 1979; Turner, Hogg, Oakes, Reicher, & Wetherell, 

1987). Notably, individuals’ choices in these situations were not driven by self-interest, previous 

interactions, or shared values, but by social identity—ingroup favoritism serves to increase a 

positive self-esteem (Billing & Tajfel, 1973). A crucial process for ingroup favoritism is social 

identification—how important a group is in defining the self (Leonardelli & Brewer, 2001). 

Previous studies support the hypothesis that higher social identification can promote ingroup 

favoritism in cooperation (Hypothesis 3; Brewer & Kramer, 1986; De Cremer & Van Vugt, 1999).

Nonetheless, several criticisms have been raised about SIT as an explanation of ingroup 

favoritism. First, the minimal group paradigms (MGP; Tajfel et al., 1971) also presented some 

degree of interdependence with ingroup, but not with outgroup, members (Yamagishi & Mifune, 

2016). In fact, although participants in the MGP had to allocate money to ingroup and outgroup 

members, behaviors that favored ingroup members could actually enhance one’s chance to be 

reciprocated in future interactions. Indeed, studies demonstrate that ingroup favoritism disappears 

when ingroup members cannot reciprocate (e.g., Rabbie, Schot, & Visser, 1989). Second, studies 

using common knowledge manipulations demonstrated that individuals cooperate with ingroup 

members only when their reputation is at stake (Balliet et al., 2014; Yamagishi et al., 1999). 

Despite these critiques, SIT still remains one of the most influential theories to explain ingroup 

favoritism. The few studies that compare SIT and BGR focus on social identification and expected 

reciprocation, but not on reputational concern (Stroebe et al., 2005; Velez, 2015). Here we compare 
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how social identification and reputation promote ingroup favoritism.

OVERVIEW OF STUDIES

We conducted five studies to (a) examine whether the cooperation-enhancing effects of 

reputation are group bounded, and (b) compare reputation-based accounts with a social identity 

perspective on ingroup favoritism in cooperation. Studies 1 and 2 manipulated partner’s group 

membership (ingroup versus outgroup versus unclassified stranger) and social identification (high 

versus low) in a cooperative decision making task. In these studies, we also manipulated cues of 

indirect benefits by making their decisions public or anonymous among others (ingroup members, 

outgroup members, or unclassified strangers) whom they would interact with again. BGR predicts 

that reputation will interact with group membership to predict cooperation, such that people will 

only cooperate to manage their reputation when interacting with ingroup members (H1a). An 

unbounded indirect reciprocity perspective, however, predicts greater cooperation in the public, 

compared to anonymous, situation (main effect), without an interaction with partner’s group 

membership (H2a). SIT predicts that social identification will interact with group membership, 

such that people will display stronger ingroup favoritism when they have high, compared to low, 

social identification (H3).

Studies 3 to 5 generalize results by using a different manipulation of cues of reputation: gossip 

to future interaction partners. We also generalize our findings from experimentally created 

“minimal” groups to interactions between natural groups (i.e., two political coalitions in the 

U.S., Republicans and Democrats). Across these three studies, we employ a between-participants 

manipulation of partner group membership in the cooperative decision making task, which 

allows us to measure reputational concern when interacting with ingroup or outgroup members. 

BGR predicts an interaction between gossip and future partner’s group membership in predicting 

cooperation—people are more cooperative with others who can gossip to their ingroup members, 

but not outgroup members (H1a). Conversely, an unbounded indirect reciprocity perspective 

would predict that gossip promotes cooperation regardless of their future partner’s group 

membership (main effect), but no interaction with future partner’s group membership (H2a). 
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The gossip manipulation we use in these studies also allows us to test whether people have greater 

reputational concern when interacting with ingroup (vs. outgroup) members, and whether this 

explains why gossip enhances cooperation (H1b vs H2b).

STUDY 3.1

METHOD

ParticiPants and design. Across all studies, an a-priori power analysis (G*Power; Faul, Erdfelder, 

Buchner, & Lang, 2009) revealed a required sample size of 620 to achieve a statistical power (1-

β) of .80 to detect an effect size of d = 0.32 retrieved from a recent meta-analysis on ingroup 

favoritism (Balliet et al., 2014).2 One participant responded the same to most questions (e.g., 

estimating 1 dot in all the dot estimation tasks) and was excluded from the analyses. Participants 

(N = 619, 253 women; Mage = 32.15 years, SD = 10.31) recruited from Amazon Mechanical 

Turk (MTurk) completed the study for US$0.50. The study was a 2 (social identification: high, 

low) × 2 (reputation: public, anonymous) × 3 (partner’s group membership: ingroup, outgroup, 

stranger) mixed design. Partner’s group membership was a within-participant, counter-balanced, 

manipulation. 

Procedure. Participants provided their informed consent and were told to be simultaneously 

playing online with several other participants. They were led to believe they were interacting 

with real partners. The experiment was divided into two parts. In the first part, we categorized 

participants into different groups through a dot estimation task (Tajfel et al., 1971), and 

then randomly assigned them into either high or low identification condition through a filler 

questionnaire. In the second part, participants were provided instructions about the dictator 

game and answered four comprehension questions before making their decisions. They were 

randomly assigned to either a public or an anonymous condition in the dictator game. Finally, we 

measured their social identification and reputational concern.

MiniMal grouP ParadigM and social identification. Partner’s group membership was 

manipulated using the minimal group paradigm (Tajfel et al., 1971). We based our methods on 
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previous online experiments that have successfully used this paradigm to study ingroup favoritism 

(e.g., Cikara et al., 2014; Summerville & Chartier, 2013). In a perception task, participants 

estimated the number of dots presented in eight pictures (Leonardelli & Brewer, 2001), and then 

received a bogus feedback that they belonged to the group of overestimators. Group membership 

of the other participants was also manipulated by bogus feedback.

Next, participants completed a personal characteristics questionnaire. They first learned that 

overestimators share some lifestyle characteristics and that this questionnaire was designed to 

understand the proportion of these shared habits. The procedure was adapted from prior research 

on SIT (Leonardelli & Brewer, 2001; Stroebe, Lodewijkx, & Spears, 2005). To manipulate social 

identification, participants received different feedback after completing the questionnaire: 

They share 95% (high-identification) or 45% (low-identification) of lifestyle characteristics with 

overestimators. 

Dictator game. Participants interacted with another fictitious participant and received 

an endowment of 100 lottery tickets. They could freely distribute any of these tickets to their 

interaction partner (Forsythe, Horowitz, Savin, & Sefton, 1994). They played three one-shot 

dictator games with different partners (counter-balanced): an ingroup member (overestimator), 

an outgroup member (underestimator), and an unclassified participant. Participants were told 

that they would interact with a new partner on each trial, and did not know the total number of 

decision-making tasks. The number of lottery tickets they gave to their partner in this dictator 

game was the measure of cooperation. 

reputation. Participants learned that their choice was revealed to other participants with whom 

they would interact in a future decision making task (public) or that their choice was anonymous 

(Van Vugt & Hardy, 2009). They were informed about the public or anonymity condition in the 

instructions and reminded in each of their decision tasks. 

Social iDentification anD reputational concern. For manipulation checks, we measured 

participants’ social identification (six items, α = .75; Leonardelli & Brewer, 2001) and reputational 

concern (four items, α = .81; adapted from Wu et al., 2015) after the dictator game. Both the social 
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identification (e.g., “I feel that this group is an important reflection of who I am”) and reputational 

concern (e.g., “it is important that others will accept me”) scales were rated on a 5-point Likert 

scale (1 = totally disagree, 5 = totally agree).

RESULTS AND DISCUSSION

Manipulation checks. Participants in the high-identification condition (M = 2.33, SD = 0.69) 

reported greater identification with their group than those in the low-identification condition (M 

= 2.03, SD = 0.66), t(618) = 5.55, p < .001, d = 0.45. Moreover, participants in the public condition 

(M = 3.20, SD = 1.21) reported greater reputational concern than those in the anonymous 

condition (M = 2.84, SD = 1.19), t(618) = 3.74, p < .001, d = 0.30. Thus, the manipulations of 

social identification and reputation were successful.

cooperation. We conducted a 2 (social identification) × 2 (reputation) × 3 (partner’s group 

membership) mixed ANOVA predicting cooperation. Participants were slightly more cooperative 

with ingroup members (M = 31.78, SD = 23.07), than with outgroup members (M = 31.04, SD = 

22.78), or strangers (M = 31.10, SD = 22.68), but the difference did not meet traditional standards 

of statistical significance, F(2, 615) = 2.62, p = .07, ηp
2 = .009. We created two hypothesis-relevant 

orthogonal contrasts of partner’s group membership: Contrast 1 (ingroup vs outgroup and 

stranger contrast) and Contrast 2 (outgroup vs stranger contrast).3 Planned comparisons revealed a 

significant Contrast 1, F(1, 615) = 5.29, p = .02, ηp
2 =.009, indicating more cooperation toward an 

ingroup member, compared to an outgroup member and a stranger. Contrast 2 was not significant, 

suggesting no significant difference in cooperation with outgroup members and strangers, F(1, 

615) = 0.008, p = .93. BGR predicts that ingroup favoritism in cooperation would only occur in 

the public condition, but not in the private condition (H1a). Testing this interaction hypothesis 

using Contrast 1 revealed that Contrast 1 did not significantly interact with public/anonymous 

decisions in predicting cooperation, F(1, 615) = 0.325, p = .57.

Supporting an unbounded indirect reciprocity perspective, participants were more cooperative 

in the public condition (M = 34.57, SD = 22.76) than in the anonymous condition (M = 28.00, 
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SD = 22.54), F(1, 615) = 13.88, p < .001, d = 0.30. Social identification did not affect cooperation, 

F(1, 615) = 0.57, p = .45. Additionally, social identification and partner’s group membership did 

not interact to predict cooperation, F(2, 615) = 0.02, p = .49. The three-way interaction between 

social identification, reputation, and partner’s group membership was also not significant, F(2, 

615) = 1.25, p = .29. 

Mediation analysis. We tested whether the public versus anonymous decisions influenced 

cooperation through the mediation of reputational concern using the bootstrapping method for 

mediation (5,000 bootstrap samples, model 4, Preacher & Hayes, 2008). The results showed that 

reputational concern had a significant indirect effect, b = 1.24, 95% CI [0.56, 2.26]. Moreover, the 

relation was partially mediated because the direct effect of public/anonymous decisions (direct 

effect = 5.32, p = .002) on cooperation was still significant when we controlled for the mediator 

(total effect = 6.56, p < .001).

In sum, people cooperated more when their reputation was at stake, regardless of their partner’s 

group membership or their own level of social identification. Moreover, reputational concern 

mediated the effect of public versus anonymous decisions on cooperation across interactions 

with ingroup members, outgroup members, and unclassified strangers. The experimental design 

does not permit a test of the BGR hypothesis that this mediation model would be restricted to 

interactions with ingroup members (H1b), and we test this hypothesis in Studies 3 to 5. These 

initial findings provide support for the unbounded indirect reciprocity perspective, and fail to 

support predictions from either BGR or SIT. 

STUDY 3.2

Study 2 replicates Study 1 using an interdependent decision making task in which each person’s 

outcome depends on their partner’s actions. Previous research has found that higher degree of 

outcome interdependence tends to increase ingroup favoritism in cooperation (Balliet et al., 

2014).  The dictator game used in Study 1 does not contain mutual interdependence, and so in 

Study 2 we observed ingroup favoritism in cooperation in an outcome-interdependent situation 
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(i.e., a one-shot public goods game).4 

METHOD

ParticiPants and design. After excluding 13 participants who had participated in the 

previous study, 607 participants (297 women; Mage = 33.64 years, SD = 11.57) recruited from 

MTurk completed the study for US$0.50. The study involved a 2 (social identification: high, 

low) × 2 (reputation: public, anonymous) × 3 (partner’s group membership: ingroup, outgroup, 

stranger) mixed design. Partner’s group membership was a within-participant, counter-balanced, 

manipulation.

Procedure. The procedure, as well as the measures of social identification (α = .75) and 

reputational concern (α = .73), was the same as Study 1.

Public goods game. Participants learned that they would interact with five participants 

simultaneously online. They had to contribute any amount out of 100 lottery tickets to a common 

pool (Meleady, Hopthrow, & Crisp, 2013). The total contribution was then multiplied by 1.5 and 

divided equally among all members, regardless of individual contributions. Participants completed 

three rounds of the public goods game, each with a different group: five ingroup members, five 

outgroup members, and five undefined strangers. Cooperation was measured as the number of 

lottery tickets invested in the common pool.

RESULTS AND DISCUSSION

maniPulation checks. Participants in the high-identification condition (M = 2.31, SD = 0.84) 

reported significantly greater identification with their group than those in the low-identification 

condition (M = 2.13, SD = 0.76), t(605) = 2.72, p = .007, d = 0.14. Moreover, participants reported 

greater reputational concern in the public condition (M = 2.58, SD = 0.95) than in the anonymous 

condition (M = 2.38, SD = 0.83), t(605) = 3.12, p < .001, d = 0.22. Thus, the manipulations of 

social identification and reputation were successful.

cooPeration. We conducted a 2 (social identification) × 2 (reputation) × 3 (partner’s group 
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membership) mixed ANOVA predicting cooperation. Participants cooperated more with 

ingroup members (M = 49.92, SD = 32.43), compared to outgroup members (M = 46.18, SD = 

31.16) and strangers (M = 47.87, SD = 31.68), F(2, 603) = 13.40, p < .001, ηp
2 = .04. Similar to 

Study 1, we created two orthogonal contrasts of partner’s group membership (i.e., Contrast 1 and 

Contrast 2). Planned comparisons revealed significant Contrast 1, F(1, 603) = 19.50, p < .001, 

ηp
2 = .03, and Contrast 2, F(1, 603) = 6.04, p = .013, ηp

2 = .01, indicating more cooperation with 

ingroup members, compared to outgroup members and strangers, and also more cooperation 

with strangers than with outgroup members. Failing to support BGR (H1a), Contrast 1 did not 

significantly interact with public/anonymous decisions in predicting cooperation, F(1, 615) = 

0.22, p = .64.

In support of an unbounded indirect reciprocity perspective (H2a), participants cooperated 

more in the public condition (M = 50.93, SD = 31.20) than in the anonymous condition (M = 45.05, 

SD = 32.31), F(1, 603) = 5.80, p = .02, d = 0.20. Social identification did not affect cooperation, 

F(1, 603) = 1.33,  p = .25. Failing to support SIT (H3), social identification did not interact with 

partner’s group membership predicting cooperation, F(2, 603) = 0.26, p = .77. The three-way 

interaction on cooperation was also not significant, F(2, 603) = 0.32, p = .72.

Mediation analysis. We tested whether public versus anonymous decisions influenced 

cooperation through the mediation of reputational concern using the bootstrapping method for 

mediation (5,000 bootstrap samples, model 4, Preacher & Hayes, 2008). Reputational concern 

had a significant indirect effect, b = 0.60, 95% CI [0.09, 1.60]. The relation was partially mediated 

since the direct effect of public/anonymous decisions (direct effect = 5.16, p = .04)  on cooperation 

remained significant when the mediator was excluded from the model (total effect = 5.76, p = .02).

Thus, Study 2 replicates the results of Study 1. People were more cooperative when their 

reputation was at stake, regardless of their partner’s group membership (i.e., unbounded indirect 

reciprocity hypothesis, H2a). Additionally, reputational concern mediated the effect of public 

versus anonymous decisions on cooperation across interactions with ingroup members, outgroup 

members, and unclassified strangers (H2b). Study 2 did not support the BGR prediction that 
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reputation would interact with partner’s group membership to predict cooperation (H1a). Again, 

we did not find support for the SIT prediction that social identification would interact with group 

membership to promote cooperation (H3).

STUDY 3.3

In Study 3, we further compare BGR and the unbounded indirect reciprocity perspective by 

manipulating gossip (i.e., reputation transmission) during a cooperation task. Previous research 

has found that people are more cooperative with others who can gossip to their future interaction 

partners (Wu et al., 2015, 2016a). Here, we investigate whether people are more cooperative 

with someone who can gossip to their future partners, regardless of these future partners’ group 

membership. Additionally, in the remaining studies we utilize a between-participant manipulation 

of future partner’s group membership. This method allows for testing whether the effect of gossip 

on cooperation is mediated by reputational concern, and whether this mediation effect varies 

when the gossip recipient is an ingroup or outgroup member (i.e., a moderated mediation model, 

see Figure 1). 

Figure 1. The moderated mediation model tested in Studies 3-5.
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METHOD

ParticiPants and design. After excluding seven participants who had participated in previous 

studies, 613 participants (310 women; Mage = 33.88 years, SD = 11.69) recruited from MTurk 

completed the study for US$0.50. The study was a 2 (future partner’s group membership: ingroup, 

outgroup) × 2 (gossip: to a future partner, to an unrelated person) between-participants design.

Procedure. Study 3 had a similar structure with previous studies. Participants were first 

categorized as overestimators through the dot-estimation task and led to believe they were 

interacting with real participants. Then, they engaged in two decision making tasks—a 

dictator game (Task 1) and a trust game (Task 2). They first read the instructions, answered six 

comprehension questions, and then started making decisions. Participants’ reputational concern 

was measured right after the trust game. Based on their decisions, they earned lottery tickets to 

win a 2-dollar bonus (1 ticket = 0.01% chance of winning).

dictator game and gossiP. Participants interacted with another fictitious participant who was 

an ingroup member. They received an initial endowment of 100 lottery tickets, and could freely 

distribute any amount of tickets to their partner, who had no initial endowment (Forsythe et al., 

1994). To manipulate gossip, participants were told that their partner could send a message to 

either (a) their future interaction partner (i.e., an ingroup or outgroup member) in Task 2 or (b) 

a person with whom they would not interact in Task 2 (i.e., an unrelated person). The number of 

lottery tickets they gave to their partner was the measure of cooperation.

trust game. Participants then interacted with a different person (i.e., ingroup or outgroup 

member) in the trust game (Berg, Dickhaut, & McCabe, 1995). In this game, participants acted as 

the investor, and their partner was the responder. The investor first decided to send any amount 

(range: 0 to 100) of an initial endowment of 100 lottery tickets to the responder. While the amount 

sent to the responder was tripled, any amount kept for oneself remained the same. Then, the 

responder had to return back some of the tripled amount to the investor. Participants learned that 

they would receive feedback about their own and others’ decisions at the end of the experiment.

rePutational concern. Similar with Studies 1 and 2, we measured participants’ reputational 
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concern on a 5-point Likert scale (1 = totally disagree, 5 = totally agree), using an extended six-item 

scale that includes two gossip-related items after the trust game (“During the decision making 

task, I did not expect others to talk about me behind my back”; “I did not consider what others 

would say about me during the decision making task”) (α = .63; adapted from Wu et al., 2015).

RESULTS AND DISCUSSION

Cooperation. A 2 (future partner’s group membership) × 2 (gossip) ANOVA revealed support 

for Hypothesis 2a: People were more cooperative toward a partner who could gossip to their 

future partner (M = 38.52, SD = 24.77) than a partner who could gossip to an unrelated person 

(M = 31.69, SD = 25.68), F(1, 609) = 11.34, p = .001, d = 0.28. Future partner’s group membership, 

F(1, 609) = 0.23, p = .63, and its interaction with gossip predicting cooperation, F(1, 609) = 1.01, 

p = .32, were not statistically significant. 

Mediation analysis. Next, we tested whether gossip influenced cooperation through 

reputational concern, and whether future partner’s group membership moderated this mediation. 

To do so, we applied a bootstrapping method for testing multiple moderated mediation (5,000 

bootstrap samples, model 7, Preacher & Hayes, 2008, see Figure 1).5 The indirect effect of gossip 

on cooperation was consistently significant through reputational concern when one’s future 

interaction partner was an ingroup member, b = 1.73, 95% CI [0.61, 3.36], or an outgroup 

member, b = 3.74, 95% CI [2.10, 5.95]. The direct effect of gossip on cooperation (direct effect 

= 3.81, p = .06)  became nonsignificant when we controlled for the mediator in the model (total 

effect = 6.83, p < .001).

Thus, we find support for an unbounded indirect reciprocity perspective (H2a)—people were 

more cooperative in response to gossip to a future partner, regardless of this future partner’s group 

membership. As additional support for this perspective (H2b), reputational concern mediated the 

relation between gossip and cooperation regardless of whether one’s future interaction partner 

was an ingroup or outgroup member. We failed to support the BGR hypotheses that gossip and 

reputational concern would only affect cooperation with ingroup members (H1a, H1b). Therefore, 
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Study 3 replicates and extends the conclusions of the previous studies.

STUDY 3.4

In Study 3, participants interacted with an ingroup member in Task 1 (dictator game) who 

could or could not gossip to an ingroup or outgroup member in Task 2 (trust game). In Study 4, we 

replicate the procedure of Study 3, with three modifications. First, we simultaneously manipulate 

the group membership of the participant’s partner in Task 1 and 2. This captures many real-life 

situations in which people interact with outgroup or ingroup members, who can gossip to other 

outgroup or ingroup members, respectively. Second, people can often gossip to many others and 

so we increased the number of gossip recipients. Third, to simplify the experimental design for 

participants, we used the same paradigm for Task 1 and Task 2, i.e., the prisoner’s dilemma.  

   

METHOD

ParticiPants and design. Participants (N = 360; 172 women; Mage = 34.96 years, SD = 

10.53) recruited from MTurk completed the study for $1.50. The study was a 2 (partner’s group 

membership: ingroup vs outgroup) × 2 (gossip vs no gossip) between-participants design. The 

sample size was determined after a-priori power analysis requiring a sample size of 360 to achieve 

a statistical power (1-β) of .80 and to detect an effect size of d = 0.42. The effect size was obtained 

from a recent meta-analysis on ingroup favoritism in cooperation in social dilemmas, such as the 

prisoner’s dilemma (Balliet et al., 2014).

Procedure. Study 4 has a similar structure with previous studies. Participants were first 

categorized as overestimators through the dot-estimation task. Then, the manipulation of gossip 

was introduced. Participants could interact with either a partner who could gossip to other 8 

participants or a partner who could not gossip. After answering six comprehension questions, 

they interacted in two prisoner’s dilemmas, each with a different partner. After the prisoner’s 

dilemmas, participants responded to items that measured reputational concern (α = .77) and 

social identification (α = .90) used in the previous studies.
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Prisoner’s dilemma and gossiP. Participants interacted in two prisoner’s dilemma (PD) tasks 

(Van Lange & Kuhlman, 1994). In each PD task, they were endowed 100 tickets and had to decide 

how many tickets to give to their partner. Each ticket that the participant and the partner gave 

to the other was doubled. Participants interacted with a different partner in each PD. However, 

their partners’ group membership was manipulated as a between-participants factor. In Task 1, 

participants interacted with an individual categorized as either an ingroup or outgroup member. 

Importantly, partner’s group membership was the same across Task 1 and 2. 

In the gossip condition, participants were told that their partner could send a message to eight 

ingroup or outgroup members, and participants would then interact with one of these people in 

Task 2. In the no gossip condition, the ingroup or outgroup member could not communicate with 

the others online, so participants would then interact with either an ingroup or outgroup member 

who did not receive any message from their partner in Task 1. Participants earned lottery tickets 

during the experiment based on their decisions. Each ticket represented a 0.01% chance to win a 

2-dollar bonus.

RESULTS AND DISCUSSION

CooPeration. In support of Hypothesis 2a, people cooperated more with partners who could 

gossip to their future interaction partners (M = 43.61, SD = 31.67), compared to partners who 

could not gossip (M = 32.11, SD = 30.66), F(1, 356) = 12.20,  p = .001, d = 0.38. There was no 

main effect of partner’s group membership on cooperation, F(1, 356) = 0.48, p = .48. Failing to 

support Hypothesis 1a, there was no significant interaction between partner’s group membership 

and gossip on cooperation, F(1, 356) = 0.02, p = .89. 

mediation analysis. We tested whether gossip influenced cooperation through the mediation 

of reputational concern conditionally for ingroup and outgroup members using the bootstrapping 

method for multiple moderated mediation (5,000 bootstrap samples, model 7, Preacher & Hayes, 

2008). Reputational concern had a significant indirect effect when interacting with ingroup 

members, b = 2.16, 95% CI [0.17, 5.05], or outgroup members, b = 2.34, 95% CI [0.25, 5.54]. The 
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relation was partially mediated since the direct effect of gossip (direct effect = 9.24, p = .008) on 

cooperation remained significant when we controlled for the mediator in the model (total effect 

= 11.49, p < .001).

Thus, Study 4 continued to find support for an unbounded indirect reciprocity perspective 

(H2a, H2b)—people were more cooperative in response to gossip to a future partner regardless 

of this future partner’s group membership, and reputational concern mediated this effect. Again, 

we failed to support the BGR hypotheses that gossip and reputational concern would only affect 

cooperation with ingroup members (H1a, H1b). 

STUDY 3.5

 Across all previous studies, we analyzed whether cues of indirect benefits increased 

cooperation with ingroup and outgroup members using a minimal group paradigm. While the use 

of minimal groups provides strong internal validity to our studies, a limitation is that the findings 

may not generalize to natural groups. To address this issue, Study 5 extends our paradigm to 

interactions between members of two political coalitions in the U.S.: Republicans and Democrats. 

Previous research has found that both Republicans and Democrats display ingroup favoritism in 

cooperation (Balliet, Tybur, Wu, Antonellis, & Van Lange, 2016). We conducted the study on the 

following day after the Inaugural Presidential Address of Donald Trump (January 21, 2017). This 

event marked the completion of a bitter competition between these coalitions. 

METHOD

ParticiPants and design. After excluding five participants who had participated in previous 

studies, 615 participants (351 women; Mage = 38.12 years, SD = 12.43) recruited from MTurk 

completed the study for $1.20. The study was a 2 (partner’s group membership: ingroup vs 

outgroup) × 2 (gossip vs no gossip) between-participants design. 

Procedure. Study 5 had a similar structure with Studies 3 and 4 except for the use of natural 

groups. Participants were asked which political party they most identified with (Republicans or 
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Democrats).6 Then they read instructions about the Prisoner’s Dilemma (PD) task and learned 

that they would interact with different people in several PD tasks. Similar to the previous studies, 

participants interacted twice. They were randomly assigned to interact with partners who were 

always Republican or Democrat. Participants were also randomly assigned to conditions in which 

their partner in Task 1 could or could not gossip to their partner in Task 2. Same as Study 4, 

their partner in Task 1 and Task 2 always shared the same group membership. After reading 

instructions of the PD, participants responded to six comprehension questions, and made 

decisions in two prisoner’s dilemmas. At the end of the prisoner’s dilemmas, they completed the 

measures of reputational concern (α = .76) and social identification (α = .88). 

RESULTS AND DISCUSSION

Cooperation. In support of Hypothesis 2a, people were more cooperative with partners who 

could gossip to their future interaction partners (M = 45.35, SD = 29.43), compared to partners 

who could not gossip (M = 40.74, SD = 29.21), F(1, 611) = 4.10, p = .04, d = 0.16. People also 

cooperated more with ingroup members (M = 45.84, SD = 29.43), compared to outgroup members 

(M = 40.12, SD = 29.21), F(1, 611) = 6.01, p = .01, d = 0.20. Failing to support H1a, there was no 

interaction between partner’s group membership and gossip predicting cooperation, F(1, 611) = 

0.22, p = .64.

Mediation analysis. We tested whether gossip influenced cooperation through the mediation 

of reputational concern conditionally for ingroup and outgroup members using the bootstrapping 

method for multiple moderated mediation (5,000 bootstrap samples, model 7, Preacher & Hayes, 

2008). Reputational concern did not have a significant indirect effect when interacting with 

ingroup members, b = -0.15, 95% CI [-1.14, 0.48], or outgroup members, b = -0.28, 95% CI [-1.70, 

0.95].

Therefore, in a study using natural groups, we continued to find some support for an unbounded 

indirect reciprocity perspective (H2a)—people were more cooperative in response to gossip to 

a future partner, regardless of this future partner’s group membership. However, Study 5 did not 
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replicate the findings from the previous four studies that supported the hypothesis (H2b) that 

reputational concern mediates the relation between gossip and cooperation regardless of one’s 

future partner’s group membership. Study 5 also did not support the BGR hypotheses that gossip 

and reputational concern would only affect cooperation with ingroup members (H1a, H1b).

GENERAL DISCUSSION

Do people care about their reputation, and behave in ways to manage their reputation, when 

interacting with outgroup members? Answers to this question carry both theoretical and practical 

implications. From a theoretical point of view, people should be cooperative in situations when 

their behavior can affect their reputation and lead to potential indirect benefits (Panchanathan 

& Boyd, 2004). However, some theory has suggested that indirect benefits are limited to social 

exchange with ingroup members. Specifically, BGR predicts that reputation promotes cooperation 

among ingroup, but not outgroup, members (Yamagishi & Kiyonari, 2000). Yet, the indirect 

benefits of social interactions may transcend group boundaries and so reputational concern 

may promote cooperation with both ingroup and outgroup members (Milinski et al., 2001; 

Panchanathan & Boyd, 2004; Wu et al., 2015, 2016a). From this unbounded indirect reciprocity 

perspective, people should increase cooperation in response to cues that their behavior can carry 

reputational consequences, regardless of whether they are interacting with ingroup or outgroup 

members. The primary objective of this work was to test these competing predictions from BGR 

and this unbounded indirect reciprocity perspective. 

Across five studies, we manipulated (a) cues that cooperation could have reputational 

consequences (or not) and (b) if people were interacting with an ingroup or outgroup member in 

a cooperative decision making task. Across our studies, we operationalized reputation and group 

membership differently. Studies 1 and 2 manipulated reputational consequences by making 

participants’ choice public or anonymous to their future partner. Studies 3 to 5 manipulated 

reputational consequences through gossip, such that participants’ current interaction partner 

could gossip to their future partner who was an ingroup or outgroup member. Studies 1 to 
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4 used a minimal group paradigm to create groups, while Study 5 used natural groups—two 

competing political coalitions in the United States (Republicans and Democrats). Moreover, our 

studies employed several different measures of cooperation (dictator game, prisoner’s dilemma, 

and public goods dilemma). One resounding message is clear from our findings: people always 

cooperated more when their reputation was at stake, even when their reputation was transmitted 

to a future interaction partner who was an outgroup member.  

These studies provide evidence in support of an unbounded indirect reciprocity perspective. 

According to this approach, people condition their cooperation on cues that an interaction may 

result in future indirect benefits (see Wu et al., 2016b). This ability can rely on several cues of 

indirect benefits, such as observability, monitoring, and others’ social network connections 

(e.g., the potential to gossip). Such cues may lead to an explicit concern for the collective beliefs 

about oneself (i.e., reputational concern), which motivates cooperation. This approach predicts 

that cues of reputation will affect cooperation, independent of any effect of group membership. 

Indeed, a random effects meta-analysis also found support for a main effect of reputation on 

cooperation independent of group membership across all studies (k = 5, N = 2,814, d = 0.26, 

95% CI [0.17, 0.35]). Studies 1 and 2 found that reputational concern positively relates to 

cooperation across interactions with ingroup members, outgroup members, and unclassified 

strangers. In these studies, partner’s group membership was a within-participant manipulation, 

and so we could not test how reputational concern was affected by interacting with either an 

ingroup or outgroup member. Studies 3 to 5 used a between-participants manipulation of group 

membership and subsequently measured reputational concern after the interaction with an 

ingroup or outgroup member. Studies 3 and 4 found that the positive effect of cues of gossip on 

cooperation was mediated by reputational concern when interacting with ingroup and outgroup 

members. Although we did not replicate this finding in Study 5, a random effects meta-analysis 

across all five studies (k = 5, N = 2,814) clearly suggests that cues of reputation (gossip and public 

monitoring) enhance reputational concern independent of partner group membership, d = 0.42, 

95% CI [0.27, 0.58]. Thus, across our studies, we find that people care about their reputation, and 
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behave in ways to promote a positive reputation, even when reputation is being transmitted to 

future interaction partners who are outgroup members. Indeed, reputation matters across group 

boundaries and indirect reciprocity is unbounded by group membership.

These studies do not support BGR’s hypothesis that people would cooperate more with ingroup 

members than outgroup members only when their reputation was at stake. Across five studies that 

employed different manipulations of group membership (minimal and natural groups), multiple 

cues of reputation (anonymity and gossip), and several measures of cooperation (dictator game, 

prisoner’s dilemma, and public goods game), we found that cues of reputation continued to 

affect cooperation independent of partner’s group membership. Moreover, these studies were 

sufficiently powered to detect a small effect of group membership at each level of the reputation 

manipulation. Applying a Bayesian approach to analyze support for the null hypothesis about the 

interaction between group membership and reputation on cooperation, we can infer moderate 

to strong levels of support for the null hypothesis.7 Taken together, these studies do not support 

the hypothesis that reputation is group bounded or that people only cooperate to promote their 

reputation among ingroup members.

The results of this research and the unbounded indirect reciprocity perspective may be used 

to explain previous findings that outcome interdependence could increase cooperative behavior 

with outgroup members (Stroebe et al., 2005). Indeed, future interdependence with outgroup 

members can be a cue of possible indirect benefits of current behavior. Moreover, the present 

findings extend previous research that found that direct reciprocity opportunities can promote 

cooperation with outgroup members (Yamagishi & Kiyonari, 2000). Here we show that even 

indirect benefits can promote cooperation with outgroup members. This is important, because 

direct and indirect benefits do not always shape behavior in the same way or via the same 

psychological mechanisms. Indirect reciprocity raises unique adaptive problems, such as the 

promotion and maintenance of large-scale cooperation in social networks, and may require 

specialized cognitive and motivational abilities to address these problems. For example, Wu et 

al. (2016a) found that, contrary to direct reciprocity opportunities, people do not condition their 
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behavior on explicit expectations of indirect benefits. Thus, there may be different psychological 

mechanisms operating to promote direct and indirect reciprocity, and future research should 

further examine how these different mechanisms can promote cooperation with outgroup 

members.

Across several of our studies we continued to observe that people were more cooperative with 

ingroup than outgroup members. Previous theoretical accounts of this phenomenon have been 

social identity theory and bounded generalized reciprocity (see Balliet et al., 2014). In Studies 

1 and 2, we manipulated participants’ level of social identification with their group. Despite 

the fact that this manipulation successfully varied levels of social identification, people did not 

display greater ingroup favoritism when they had high (vs. low) identification with their group. 

These results are consistent with recent research that did not support SIT relative to reputation-

based accounts of ingroup favoritism in cooperation (Balliet et al., 2014; Yamagishi et al., 1999; 

Yamagishi & Mifune, 2016). That said, we also did not find support for the BGR hypothesis that 

ingroup favoritism can be explained by reputation-based cooperation. 

Considering the evidence presented here, it seems as though any cognitive and motivational 

processes operating to detect and respond to situations that present possible indirect benefits 

are different from psychological mechanisms regulating social exchange between groups. 

Evolutionary theories of coalitional psychology and cooperation posit functionally specialized 

mechanisms that evolved to solve specific adaptive problems (Cosmides & Tooby, 2005). Theory 

suggests that humans may possess specialized psychological mechanisms that enable people 

to learn from groups in a local environment and that this is associated with different outputs, 

such as cooperation, aggression, and conformity (Henrich & Boyd, 1998; Kurzban, Tooby & 

Cosmides, 2001). It may be that a functionally specialized coalitional psychology is operating 

independent of any ability to infer when to condition behavior to acquire indirect benefits or that 

these mechanisms can operate when reputational cues are absent. Thus, ingroup favoritism in 

cooperation may serve a different function, or if it serves the function to acquire indirect benefits, 

it might operate through a different set of psychological mechanisms, such as a coalitional safety 
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index (Boyer, Firat, & van Leeuwen, 2015), or an ability to capture multiple network externalities 

in clusters (Levine & Kurzban, 2006). Future research could benefit from a closer scrutiny of 

the different possible functions underlying intergroup discrimination in cooperation and the 

proximate mechanisms operating to make it happen. 

Reputation-based cooperation may provide some insight into reducing intergroup conflict, 

discrimination, and promoting intergroup harmony. Our results suggest that reputation-based 

cooperation can be a solution to promoting cooperation with ingroup and outgroup members. 

Applying reputation mechanisms (e.g., public monitoring, evaluation, and information sharing) 

can be efficient solutions to promote cooperation across group boundaries (Feinberg, Cheng, & 

Willer, 2012), but only when people understand their future interdependence with both ingroup 

and outgroup members. Such a solution to reducing discrimination can be strengthened by future 

research that examines additional cues that inform when behavior can lead to indirect benefits. 

For example, cues of social network properties that describe a current interaction partner’s 

position in a social network, such as centrality and density, may impact when people cooperate to 

maintain a positive reputation (Apicella et al., 2012; Curry & Dunbar, 2011; Gallo & Yan, 2015). 

Indeed, such cues may promote cooperation both within and between groups. 

To conclude, our studies clearly demonstrate that people respond to cues of reputation with an 

increase in cooperation, regardless of whether they are interacting with an ingroup or outgroup 

member. Such findings address competing theoretical perspectives that indirect benefits are 

restricted to ingroup members or also extend to interactions with outgroup members. Future 

research needs to shed light on the complex mechanisms underlying why people tend to 

discriminate in favor of their ingroup members, even when reputational cues are not at stake. One 

existing theory stresses the role of social identity and self-esteem, but we did not find evidence 

in support of that theory. Attempts to provide an ultimate explanation of ingroup favoritism may 

be useful in generating hypotheses about the proximate psychological processes underlying this 

phenomenon. 
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FOOTNOTES

1 Here, we retain the original term “generalized reciprocity”, which proposes that people expect 

to receive benefits from other in-group members, especially if they have a positive reputation 

(Yamagishi, Jin, & Kiyonari, 1999). Thus, generalized reciprocity in the context of BGR is the 

same as reputation-based “indirect reciprocity”. 

2 The a-priori power estimates refer to the main effect of group membership at each level of 

the reputation manipulation. The a-priori power analysis for the interaction estimated a lower 

sample size (476 participants for a 2 × 3 design and 500 for a 2 × 2 design).

3 Contrast 1 can test for a motivation to benefit ingroup members (ingroup > outgroup & 

stranger), while Contrast 2 tests for a motivation to derogate outgroup members (outgroup < 

stranger) (see Balliet et al., 2014). 

4 In Studies 1 and 2, we also measured perceived entitativity for exploratory purposes. In 

Studies 4 and 5, we also included a measure of partner’s expected cooperation. 

5 We also tested whether gossip influenced cooperation through the mediation of reputational 

concern without considering the moderation of group membership (5,000 bootstrap samples, 

model 4; Preacher & Hayes, 2008). The indirect effect of gossip on cooperation was significant 

through reputational concern, b = 3.01, 95% CI [1.77, 4.62]. 

6 We also included three items that measured political ideology: (a) left vs. right (Balliet et al., 

2016), (b) an item that asked people who they voted for in the last presidential election, and (c) 

one item about which political party they identified with (Republican, Democrat, or other), along 

with a measure of outgroup hate (Duckitt, 2006). 

7 We used the Bayes Factor (BF) to quantify the evidence in support of the null hypothesis 

(Morey, Rouder, & Jamil, 2015). Results from these analyses show moderate to very strong 

support for the null hypothesis (BFstudy1 = 0.02, BFstudy2 = 0.03, BFstudy3 = 0.15, BFstudy4 = 0.11, 

BFstudy5 = 0.10) (Jeffreys, 1961). 
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ABSTRACT

International challenges such as climate change, poverty, and intergroup conflict require 

countries to cooperate to solve these complex problems. Yet, the political tide in many countries 

has shifted inward, with skepticism and reluctance to cooperate with other countries. Thus, cross-

societal investigations are needed to test theory about trust and cooperation within and between 

groups. We conducted an experimental study in 17 countries designed to test several theories that 

explain why, who and where people trust and cooperate more with ingroup members, compared 

to outgroup members. The experiment involved several interactions in the trust game, either 

as a trustor or trustee. We manipulated partner group membership in the trust game (ingroup, 

outgroup, or unknown) and if their reputation was at stake during the interaction. In addition 

to the standard finding that participants trust and cooperate more with ingroup than outgroup 

members, we obtained findings that reputational concerns play a decisive role for promoting 

trust and cooperation universally across societies. Furthermore, men discriminated more 

in favor of their ingroup than women. Individual differences in cooperative preferences, as 

measured by social value orientation, predicted cooperation with both ingroup and outgroup 

members. Finally, we did not find support for three theories about the cross-societal conditions 

that influence the degree of ingroup favoritism observed across societies (e.g, material security, 

religiosity, and pathogen stress). We discuss the implications for promoting cooperation within 

and between countries.   

Keywords:

Cooperation, Trust, Parochial Altruism, Reputation, Culture.
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SIGNIFICANCE STATEMENT

In a study including 17 societies, we found people are motivated to trust and cooperate more 

with their ingroup, than harm the outgroup. Reputation-based indirect reciprocity may offset this 

ingroup favoritism, because we found that reputational concern universally increases cooperation 

with both ingroup and outgroup members. We also found that people who are dispositionally 

cooperative are less parochial and more universal in their cooperation. In a time of increasing 

parochialism in both domestic and international relations, our findings affirm us of the danger 

of the strong human universal toward parochial altruism. Yet, our findings suggest that in all 

societies there exist people whose cooperation transcends group boundaries, and provides a 

solution to combating parochialism: reputation-based indirect reciprocity.
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Humans tend to engage in costly behaviors that extend benefits to ingroup members (i.e., 

cooperate) and also actively engage in aggressive actions towards outgroup members. This 

phenomenon, known as parochial altruism, is pervasive and omnipresent in human history 

and across cultures (Bernhard, Fischbacher, & Fehr, 2006; Choi & Bowles, 2007). Parochial 

altruism exacerbates intergroup relations either indirectly through actions that exclusively favor 

the ingroup (i.e., ingroup favoritism) or directly by actions that harm the outgroup (Halevy, 

Bornstein, & Sagiv, 2008). Here we focus on ingroup favoritism in trust and cooperation. Decades 

of research have focused on the function, form, and process of the psychological and neural 

mechanisms underlying ingroup favoritism. One prominent approach addresses why people 

engage in ingroup favoritism, and suggests that this is a strategy that functions to acquire direct, 

and especially indirect, benefits from ingroup members (Yamagishi, Jin, & Kiyonari, 1999). Other 

approaches have investigated individual differences and who is more likely to favor the ingroup, 

including a focus on gender and social preferences for cooperation (de Dreu, 2010). A third 

approach theorizes about how variation across ecologies can determine where people are more 

likely to engage in ingroup favoritism (Hruschka & Henrich, 2013a). 

Although each of the above approaches forwards hypotheses about human universals and/

or variation across societies, most research on ingroup favoritism is based on student samples 

using ad-hoc groups created in the laboratory within a limited range of societies (Balliet, Wu, 

& de Dreu, 2014). These conditions limit the generalizability of research and fail to address 

cross-societal variability in ingroup favoritism. Thus, cross-societal investigations are needed to 

understand why people cooperate more with ingroup members, who is more willing to display 

this ingroup favoritism, and where people are more likely to discriminate cooperation in favor of 

ingroup members. Here we address these three fundamental questions in an experimental study 

using nationally representative samples from 17 countries and observe ingroup favoritism in a 

trust game with partners that share nationality versus partners from a different nationality.
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WHY DO PEOPLE TRUST AND COOPERATE MORE WITH INGROUP MEMBERS?

Decades of research have tried to solve the puzzle of why humans engage in costly cooperation 

that benefits others. Evolutionary perspectives propose that humans condition their cooperation 

when this behavior results in direct or indirect benefits. Bounded generalized reciprocity (BGR) 

proposes that people favor their group members because groups contain a network for reputation-

based indirect reciprocity, and so this can be a strategy to maintain a positive reputation in the 

group, acquire indirect benefits from ingroup members, and avoid the cost of being ostracized 

from the group (Yamagishi & Mifune, 2008). From this perspective, humans have evolved 

to expect greater cooperation from ingroup members and to be more concerned about their 

reputation among ingroup, compared to outgroup, members (Yamagishi, Jin, & Kiyonari, 1999).  

Support for BGR come from studies that employed ad-hoc minimal groups created in the 

laboratory (Balliet, Wu, & de Dreu, 2014). These studies found that, even in contexts where people 

were categorized in groups according to some trivial category, ingroup favoritism was explained 

by expectations of partner cooperation. Furthermore, previous research used the common vs 

unilateral knowledge paradigm to test the idea that ingroup favoritism is motivated by reputation-

based indirect reciprocity (Yamagishi, Jin, & Kiyonari, 1999). In this paradigm, individuals know 

that their interaction partner knows their group membership (common knowledge) or alternatively 

they know that their interaction partner is unaware of their membership (unilateral knowledge). 

Supporting BGR, people cooperate more with ingroup members only in the common knowledge 

condition (Balliet, Wu, & de Dreu, 2014). BGR hypothesizes that this should be a human universal 

and here we test this prediction across 17 countries. Specifically, we test the BGR prediction that 

people favor their group members when partners share knowledge (versus unilateral knowledge) 

about their group membership, and that this is mediated by expected partner cooperation.  

WHO DISPLAYS INGROUP FAVORITISM IN TRUST AND COOPERATION?

Two individual differences that have been considered crucial in understanding cooperation 

within and between groups are gender and social value orientation (SVO). SVO is the 
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dispositional weights people assign to their own and other’s welfare during social interactions 

(Murphy, Ackermann, & Handgraaf, 2011). Theories on parochial altruism hypothesize that the 

emergence of preferences for cooperation function to benefit the group (de Dreu, Dussel, & Ten 

Velden, 2015), and so people with a dispositional cooperative preference should contribute to 

ingroup, but not necessarily outgroup, members. By contrast, alternative perspectives suggest 

that dispositional cooperative preferences (e.g., SVO and conditional cooperation) may be 

psychological mechanisms that function to maintain direct, as opposed to indirect, reciprocity 

(Murphy, Ackermann, & Handgraaf, 2011; Fischbacher, Gachter, & Fehr, 2001), and direct 

reciprocity is less strongly influenced by partner group membership (Balliet, Wu, & de Dreu, 

2014). Thus, individuals with dispositional cooperative preferences could be universal cooperators 

that prefer cooperation, regardless of partner group membership.

 Ancestral human groups were likely characterized by patrilocality, that is men resided in 

their same group throughout the lifespan, while women transferred groups upon sexual maturity 

or marriage (Hill et al., 2011). Moreover, males engaged more in intergroup conflict (Bowles, 

2009). Patrilocality and intergroup conflict could place selection pressure for a uniquely male 

coalitional psychology, and indeed men relative to women, have been found to cooperate more 

with same-sex ingroup members, especially in the context of intergroup conflict (Van Vugt, De 

Cremer, & Janssen, 2007). Here we test the prediction that men, compared to women, are more 

likely to extend greater cooperation to ingroup, than outgroup, members.

WHERE (AND UNDER WHAT CONDITIONS) DO PEOPLE ENGAGE

IN INGROUP FAVORITISM?

Previous theory claims that variation across environmental and social ecologies affect when 

people strongly invest in ingroup, compared to outgroup, members. Yet, previous research 

has primarily relied on self-report measures of values, such as collectivism, nationalism, and 

traditionalism (Fincher & Thornhill, 2012; Hruschka & Henrich, 2013; Van de Vliert, 2011). In a 

behavioral experiment conducted in 17 countries, we test three prominent historical-evolutionary 
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perspectives on cross-societal variation in ingroup favoritism in cooperation: material security, 

religiosity, and pathogen-stress. 

The material security hypothesis predicts that efficient societal institutions fulfill basic 

evolutionary needs (e.g., avoiding disease, evading physical harm), and this allows individuals to 

make relatively risky investments in relationships with strangers (Hruschka & Henrich, 2013b). 

By contrast, inefficient institutions require people to invest more in their ingroup as a strategy 

to secure basic needs. We will use several indices of efficient societal institutions to test this 

hypothesis, including the rule of law, government effectiveness, and market competitiveness. 

In fact, previous work stresses how these indices of societal institutions relate to trust and 

cooperation in interpersonal relations. For example, trust in the judicial system and independent, 

well-functioning courts are hypothesized to relate to greater interpersonal trust (Johnson, 

McMillan, & Woodruff, 2002), and government effectiveness can promote civic participation 

and cooperation (Putnam, Leonardi, & Nanetti, 1994). Furthermore, the extent of participation 

in a market economy can increase fair, cooperative relations among strangers (Henrich et al., 

2010), although this research was conducted on small-scale societies, and the present research 

involves large-scale modern societies that include extensive market integration. Importantly, this 

previous research has primarily focused on how these cross-societal indices relate to cooperative 

interactions between strangers, and here we test the prediction that these cross-societal conditions 

relate to ingroup favoritism in cooperation. Furthermore, the few studies that have considered 

how these indices predict ingroup favoritism did so by testing each variable separately using self-

report surveys, as opposed to behavioral measures (Hruschka, & Henrich, 2013b). Here we can 

examine if either of these cross-societal indices of government effectiveness is more or less related 

to ingroup favoritism using a behavioral measure of trust and cooperation. 

Similarly, religiosity is theorized to fulfill the same basic needs as societal institutions 

(McNamara, Norenzayan, & Henrich, 2016), and so societies characterized by high religiosity, 

that is societies with a high frequency of religious attendance, prevalent beliefs in heaven/hell, 

and/or a greater number of protestants, are expected to display less ingroup favoritism. Previous 
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research has considered how religiosity relates to trust and cooperation across societies, and this 

work has resulted in mixed conclusions (Weeden & Kurzban, 2013; Johnson, 2005). However, 

little previous research has tested whether varying levels of religiosity across societies relate to 

ingroup favoritism in cooperation (Hruscka & Henrich, 2013a).

Finally, a pathogen-avoidance approach predicts that in societies with high pathogen load, 

people interact with ingroup members as a strategy to avoid contact with pathogens (Fincher & 

Thornhill, 2012). Previous research supporting this hypothesis has used self-report measures of 

values, such as familism and ingroup assortiveness (Fincher & Thornhill, 2012).  Here we examine 

if pathogen rich societies, as measured by the historical disease prevalence index, produce greater 

amounts of ingroup favoritism using a behavioral measure of interpersonal trust and cooperation.

THE CURRENT RESEARCH

We tested these hypotheses about ingroup favoritism in trust and cooperation in a behavioral 

experiment involving representative samples in 17 countries (N = 3236; see SI Appendix, Table 

S1). An a priori power analysis determined a requirement of 93 participants per country to 

achieve .80 statistical power to detect an effect of partner group membership on behavior in 

the trust game (d = .26). We achieved this goal in every country. The experiment was the third 

wave in a longitudinal study, whereby participants completed different surveys in Wave 1 and 2 

that included measures of gender and SVO. All data were collected via the internet: participants 

were sent a link to the online experiment that they completed in a location of their choice. The 

experiment in Wave 3 involved participants making several one-shot decisions in the trust game 

(Berg, Dickhaut, & McCabe, 1995), either as the trust person or the return person. The trust 

person decided to send any amount of an initial endowment of 5 monetary units (MU) to the 

return person. The amount sent to the return person was tripled and any amount kept for oneself 

remained the same. Then, the return person could decide to give back some of the tripled amount 

to the trust person. We used the strategy method to measure behavior of the return person and 

the return person could decide how many MU they would give back for each possible amount 
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given by the trust person. 

The trust person decision was our measure of Trust Behavior while the return person decision 

was our measure of Trustworthiness (i.e. reciprocity). We also asked the trust person, after making 

their decision, how many MU they expected their partner to return to them (i.e., expected partner 

trustworthiness). This was our measure of Trustor Expectation. These are the three dependent 

variables in our analyses. Importantly, trust behavior and trustworthiness can both be considered 

a measure of cooperation, since each decision is about incurring a cost to provide a benefit to 

another person and both measures have been found in the past and present research to positively 

correlate (Yamagishi et al., 2013; see SI Appendix). That said, we will conduct analyses on each 

variable separately, since there is an important structural difference between the decisions. The 

measure of Trustor Expectation is more closely tied to the construct of trust, i.e. belief about the 

intentions of another in a situation that contains a conflict of interest (Balliet & van Lange, 2013).  

Across decisions in the trust game, we varied partner’s group membership and common 

knowledge of partner group membership. Participants interacted with partners who shared the 

same nationality (ingroup condition), with partners sampled from one of the other 16 countries 

excluding their own (outgroup condition) or partners from an unknown country (stranger 

condition). Common knowledge of partner group membership consisted of two conditions. 

In the common knowledge condition, participants were aware that their partners would know 

about their nationality, but in the unilateral knowledge condition participants were told that 

their partner would not know their nationality. Decisions with strangers were only made in the 

unilateral knowledge condition.

METHOD

The research was approved by the Massey University Human Ethics Committee: Northern 

Application MUHECNNOR 16/31. All data and translation materials are openly accessible at 

https://osf.io/r8kwt/. 

ParticiPants. We recruited 3236 participants from 17 countries (SI Appendix, Table S1). 
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Participants were recruited through The Nielsen Company, an international polling agency based 

in the USA. Participants were stratified according to age, gender, and region of residence. We 

only invited participants who completed each of the previous 2 waves of the study (for detailed 

characteristics and recruitment of the Wave 1 sample, see Gil de Zuniga & Liu, 2017). 

Procedure and design. Participants responded to an online survey. The initial version of the 

survey was written in English, then each survey was translated (and back translated) by experts 

in the language (or the committee method was used).

Table 1. Decisions made by each participant during the experiment. For each participant, the 
order of the decisions was randomized. Trustor = trust behavior decision; Trustee = trustworthiness 
decision. *These decisions were included for a research question and project not included in this 
manuscript.

The procedure of the experiment was the same across countries. First, participants were asked 

to agree with an informed consent form. Next, they read the instructions of the Trust Game, which 

involved two roles: the Trust Person and the Return Person. We used the term “Trust Person” in 

DECISION ROLE GROUP MEMBERSHIP
COMMON/

UNILATERAL KNOWLEDGE

1 TRUSTOR INGROUP COMMON KNOWLEDGE

2 TRUSTOR INGROUP UNILATERAL KNOWLEDGE

3 TRUSTOR OUTGROUP COMMON KNOWLEDGE

4 TRUSTOR OUTGROUP UNILATERAL KNOWLEDGE

5 TRUSTOR STRANGER UNILATERAL KNOWLEDGE

6 TRUSTEE INGROUP COMMON KNOWLEDGE

7 TRUSTEE INGROUP UNILATERAL KNOWLEDGE

8 TRUSTEE OUTGROUP COMMON KNOWLEDGE

9 TRUSTEE OUTGROUP UNILATERAL KNOWLEDGE

10 TRUSTEE STRANGER UNILATERAL KNOWLEDGE

11* TRUSTOR CHINA COMMON KNOWLEDGE

12* TRUSTEE CHINA COMMON KNOWLEDGE

13* TRUSTOR UNITED STATES COMMON KNOWLEDGE

14* TRUSTEE UNITED STATES COMMON KNOWLEDGE
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the instructions to standardize the framing of the task across countries. Finally, participants were 

asked to make 14 one-shot decisions (see SI Appendix for a full description of the instructions 

and each decision).  

Participants made decisions both as a Trust Person and a Return Person. We manipulated two 

aspects of the decision task. Specifically, the study involved a 3 (ingroup vs outgroup vs stranger) 

× 2 (common vs unilateral knowledge) within-subjects design. We also included two additional 

decisions where all participants interacted with a person they knew was American or Chinese. 

These later two conditions were included to address a research question not discussed in this 

manuscript and were not included in the analyses reported here. The 14 choices were randomized 

for each participant (see Table 1). Two countries (UK and SK) also included a between subjects 

manipulation of paid versus hypothetical decisions (see below).

Payment. Participants’ decisions in the Trust game were based on hypothetical outcomes. 

A previous meta-analysis of over 100 studies found that people display the same amount of 

ingroup favoritism in cooperation in studies that use hypothetical and paid outcomes (Balliet, 

Wu, & de Dreu, 2014). Nonetheless, we decided to examine this in our own experiment by 

adding a manipulation of participant payment (payment versus hypothetical outcomes) in two 

countries, United Kingdom (UK) and South Korea (SK). In the payment condition, participants’ 

decisions had monetary consequences. The value of monetary units was standardized across 

countries by having each MU amount to 5 minutes of the median hourly wage in a specific 

country (median hourly wage was retrieved from http://www.salaryexplorer.com/hourly-wage.

php?&loctype=1&loc= 107). For the UK each MU corresponded to $2.03 while for SK each MU 

was $1.79. Participants were informed that at the end of the experiment, they would be paid for 

the outcome of one of their decisions that would be randomly selected from all 14 decisions. For 

each decision, they would be randomly matched with a different participant and paid within two 

weeks. In the outgroup partner and stranger condition, we selected a partner from the entire 

sample of countries that were not paid for their decisions. In the hypothetical payment condition, 

the decisions had hypothetical outcomes worth the same value. We were interested if people 
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would display more or less ingroup favoritism in the payment condition versus the hypothetical 

payment condition, but we did not find a significant interaction between the payment conditions 

and partner group membership (Contrast 1) predicting trust behavior (p = 0.62), trustor 

expectations (p = 0.70), and trustworthiness (p = 0.67). Details on these models can be found in 

the supplementary materials (SI Appendix, Table S7). Therefore, based on these analyses and the 

outcome of a previous meta-analysis, we conclude that the use of hypothetical payments does not 

affect ingroup favoritism.

Gender. Gender was measured in both Wave 1 and 2, and we matched these measures to 

minimize the missing cases across the waves. The total sample contained 47.30% women (see SI 

Appendix, Table S1).  

Social Value orientation. A measure of social value orientation was administered in 

Wave 2. We used the SVO slider, a six-item measure where participants are asked to state their 

preference of monetary allocations between themselves and another anonymous person (Murphy, 

Ackermann, & Handgraaf, 2011). The final score was the inverse tangent of the ratio between the 

mean allocation for the self (subtracted by 50) and the mean allocations to the other (subtracted 

by 50). Higher scores in SVO angle represent individuals with higher cooperative preferences. 

croSS-Societal VariableS. We coded several cross-societal variables that could possibly 

moderate the amount of ingroup favoritism in cooperation. The coded variables used to test each 

hypothesis about cross-societal variation can be found in the SI Appendix, Table S5. The main 

sources were the World Value Survey, and the World Data Bank. We also coded some additional 

variables for exploratory purposes, such as nepotism, collectivism, and norms of cooperation (see 

SI Appendix for additional details). When testing our models, we also controlled for economic 

wealth (GDP per capita) and inequality (GINI).

analytical StrateGy. We used multilevel models where participants (level-2) and countries 

(level-3) are two random factors. These models consider random intercepts for participants 

nested in countries, and also random slopes for the effect of group membership across the 

different countries. This model was selected after comparing this model with other models 
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through the Akaike information criteria and the Bayesian information criteria (Burnham & 

Anderson, 2004). For trustworthiness behavior, we transformed each possible return choice to a 

percentage. Then we computed the mean across the five return behavior scenarios (finale scale: 

0-100). Data were analyzed with R (lme4 package) using random intercept and slopes (Bates, 

Sarkar, Bates, & Matrix, 2007). We used Contrast 1 (ingroup vs outgroup and strangers), Contrast 

2, and Common/Unilateral Knowledge as level-1 predictors in the models. Gender and SVO 

were level-2 predictors in the models. We allowed the effects of Contrast 1 to vary across level-3. 

We didn’t allow the effects of common/unilateral knowledge to vary across level-3, since this 

did not vary significantly across countries (p = .94). Therefore, our model can be described by 

the following equation (Yijk  can be either a measure of trust behavior, trustor expectations or 

trustworthiness):

Level 1:

Yijk = β0jk + β1jkCONTRAST1ijk + β2jkKNOWLEDGEijk +   

β3jkCONTRAST1ijkKNOWLEDGEijk + eijk

Level 2:

 β0jk = γ00k + γ01k GENDERjk  + γ02k SVOjk + f0jk; 

  β1jk = γ10k + γ11kGENDERjk + γ12kSVOjk + f1jk 

Level 3:

γ00k = δ000 + g0k

γ10k  = δ100 + g1k

In the cross-cultural analysis, country level variables were level-2 predictors in our model. 

In this case, the model includes random intercepts for countries and also random slopes for the 

effect of group membership across the different countries:

Level 1:

Yij = β0j + β1jCONTRAST1ij + β2jKNOWLEDGEij + 

β3jCONTRAST1ijKNOWLEDGEij + eij
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Level 2:

β0j = γ00 + γ0(1..n) (SOCIETAL_VARIABLEn)j + f0j; 

  β1j = γ10+ γ1(1.. n) (SOCIETAL_VARIABLEn)j  + f1j 

 The SOCIETAL_VARIABLE term represents the many societal variables used to test our 

hypotheses (SI Appendix, Table S5). The correspondent R code for each model can be found in the 

SI Appendix. Additionally, we meta-analyzed the level-1 predictors to infer the population-level 

effect size of Contrast 1 and Common/Unilateral Knowledge on trust behavior. These analyses 

were carried out using the R package metafor (Viechtbauer, 2010), and each country was treated 

as a different sample. Finally, we used the R package mediation to run the multilevel mediation 

model (Tingley et al., 2014). 

RESULTS

TrusT Behavior. We created a contrast variable with partner’s group membership (ingroup 

= 1; outgroup/stranger = 0), because this contrast captures a motive to treat ingroup members 

favorably relative to non-ingroup members. People extended greater trust behavior to ingroup 

members, than outgroup members and strangers (b = 0.19, p < .001). People also had higher trust 

behavior in the common knowledge condition, compared to the unilateral knowledge condition 

(b = 0.18, p < .001), regardless of their partner’s group membership. Group membership did not 

interact with the knowledge condition (b = −0.04; p = .14; See Figure 1). 

TrusTor expecTaTion. People expected more cooperation from ingroup members, than 

outgroup members and strangers (b = 0.29, p = .002). People also tended to expect more partner 

cooperation in the common knowledge condition, compared to the unilateral knowledge 

condition (b = 0.31, p < .001). There was not a statistically significant interaction between 

partner’s group membership and common/unilateral knowledge (b = 0.02; p = .74). We tested 

whether group membership influenced trust behavior through the mediation of expectations 

using the bootstrapping method for multilevel mediation. Expectations had a significant indirect 
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effect, b = 0.11, 95% CI [0.10, 0.13]. The relation was partially mediated since the total effect of 

group membership on trust behavior (total effect = 0.21, p < .001) remained significant when the 

mediator was included in the model (direct effect = 0.09, p < .001). 

TrusTworThiness. People tend to return relatively more to ingroup members, compared to 

outgroup members and strangers (b = 0.95, p = .001). People also tended to return more in the 

common knowledge condition, compared to the unilateral knowledge condition (b = 1.24, p < 

.001), regardless of their partner’s group membership; there was not a statistically significant 

interaction (b = 0.43; p = .18). Thus, our findings on trustworthiness replicate the findings of trust 

behavior.

social Value orienTaTion. People who were higher in prosocial value orientation engaged in 

greater trust behavior in general (b = 0.006, p < .001), and prosocial individuals were not more 

inclined to discriminate in favor of ingroup members (b = −0.001; p = .12). We found the same 

result with trustworthiness decisions. People who were higher in prosocial value orientation also 

returned greater amounts to others when making return decisions (b = 0.14, p < .001), without 

discriminating in favor of ingroup members (b = −0.02; p = .06). 

Gender. Men, compared to women, had higher levels of trust behavior across all the conditions 

(b = 0.09, p = .01), and men also discriminated more in favor of ingroup members (b = 0.06, p 

= .005). Men, compared to women, also returned greater amounts as the trustee (b = 3.16, p < 

.001), and men reciprocated similar amounts across partners with different group membership 

(b = 0.53; p = .10). Men, compared to women, expected more cooperation from others in general 

(b = 0.42, p < .001), but men also expected greater cooperation from ingroup, than outgroup, 

members, (b = 0.13, p = .01). 

ouTGroup deroGaTion. We created an additional contrast variable with partner’s group 

membership to understand if people treat outgroup members less favorably than strangers 

(outgroup = 1; stranger = 0). People displayed greater trust behavior with outgroup members, 

than strangers (b = 0.12, p < .001), and also expected more cooperation from outgroup members 

than strangers (b = 0.27, p < .001). People also returned more to outgroup members than strangers 
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(b = 0.78, p = .02).

Cross-soCietal Variability in ingroup FaVoritism. There was a small but significant amount 

of variation in ingroup favoritism in trust behavior across the 17 countries (var(u1j) = 0.008, 

p < .001). This cross-societal variation in ingroup favoritism in trust behavior was unrelated 

to cross societal-variables relevant to testing the material security hypothesis (e.g., rule of law, 

government effectiveness, and market competitiveness), religiosity hypothesis (e.g., frequency 

of religious attendance, prevalence of beliefs in heaven/hell, and the number of protestants), and 

parasite stress (e.g., historical disease prevalence index). Additionally, we did not observe that 

these cross-societal indices have consistent main effects on trust behavior, trustor expectations or 

trustworthiness, across interactions with ingroup members, outgroup members, and strangers. 

See SI Appendix Table S6 for a full model with estimates of all the cross-societal variables. 

GENERAL DISCUSSION

Decades of social and biological research have attempted to explain the ultimate and proximate 

mechanisms underlying ingroup favoritism in cooperation. We tested some of the most prominent 

theories in a behavioral experiment conducted across 17 countries. A central theoretical issue 

is whether humans evolved a psychology that functions to harm outgroup members or favor 

ingroup members. Across the 17 countries, people were generally more willing to trust and 

cooperate with ingroup members, than outgroup members and partners with unknown group 

membership (i.e., strangers). A motivation to harm the outgroup didn’t produce this ingroup 

favoritism, since we did not observe greater cooperation with strangers than outgroup members. 

We proceeded to test several theories about why, who, and where people are more likely to display 

ingroup favoritism in cooperation.

Bounded generalized reciprocity claims that humans evolved to cooperate more with ingroup 

members, because groups contained a system of reputation-based indirect reciprocity (Yamagishi, 

Jin, & Kiyonari, 1999).
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Figure 1. The forest plot displays the effect sizes of ingroup favoritism and common versus unilateral 
knowledge of partner group membership predicting trust behavior. For each country, we report the 
estimated effect size (Cohen’s d) and 95% Confidence Interval. The overall estimated population effect 
size are represented by the black diamonds, which correspond to the 95% Confidence Intervals. N = 
sample size for each country; Ingroup Favoritism = Contrast 1 (ingroup vs Outgroup + Stranger), 
Common/Unilateral Knowledge = Manipulation of common versus unilateral knowledge of partner 
group membership; Trust Behavior = dependent variable as trustor behavior in the trust game; (d) 
= Cohen’s d.

This perspective hypothesizes that people will cooperate more with ingroup members only 

when their reputation is at stake. Following previous work testing this theory, we manipulated 

COUNTRIES N INGROUP FAVORITISM
COMMON/

UNILATERAL KNOWLEDGE

ARGENTINA 114

BRAZIL 125

CHINA 177

ESTONIA 295

GERMANY 228

INDONESIA 128

ITALY 336

JAPAN 200

NEW ZEALAND 180

POLAND 262

RUSSIA 281

SOUTH KOREA 220

SPAIN 127

TAIWAN 185

TURKEY 122

UNITED KINGDOM 161

UNITED STATES 95

TrusT Behavior (d) TrusT Behavior (d)
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reputational consequences of actions by manipulating common knowledge of group membership, 

and indeed, previous research has found that people have elevated concerns about their reputation 

in the common versus unilateral knowledge condition (see SI Appendix). When examining either 

trustor or trustee decisions to cooperate, we found that people cooperated more when their 

reputation was at stake, regardless of their partner’s group membership. The effect of reputation 

on trust and cooperation was uniform across societies. Such a finding underscores the role of 

reputation-based indirect reciprocity in understanding human cooperation. Furthermore, the 

benefits of indirect reciprocity may also extend to interactions with outgroup members (Romano, 

Balliet, & Wu, 2017), and humans may have evolved to cooperate to maintain a cooperative 

reputation even when interacting with outgroup members. A practical implication of this finding 

is that reputation-based cooperation can be a tool used to promote cooperation within and 

between groups.

The effect of partner group membership on cooperation was partially mediated by expected 

partner cooperation. People tended to expect greater cooperation from ingroup members than 

outgroup members. Thus, at least some ingroup favoritism may be explained by a belief that 

people cooperate more with ingroup members. Furthermore, this belief generalized across all 17 

countries and could not be explained by stereotypes of people from certain nationalities being 

more cooperative (Dorrough & Glockner, 2016) and previous work suggests that the belief is not 

merely a byproduct of a positivity bias in thinking about ingroup members (Jin & Yamagishi, 

1997). Future research is necessary to understand the development and function of this belief in 

regulating cooperative interactions within and between groups.   

Men, compared to women, tended to discriminate their cooperation more in favor of ingroup 

members (though this was a small effect size). This supports the hypothesis that an ancestral 

social ecology characterized by patrilocality and male intergroup warfare may have produced 

a sex-typical coalitional psychology that promotes cooperation with groups. In fact, previous 

research has found that men, compared to women, tend to think groups are more important in 

defining their self-concept (Witt & Wood, 2010), are more cooperative in same sex interactions 
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(Balliet, Li, Macfarlan, & Van Vugt, 2011), and display greater ingroup favoritism (Balliet, Wu, & 

de Dreu, 2014), even at a young age (Fehr, Bernhard, & Rockenbach, 2008) and especially in the 

context of intergroup conflict (Halevy, Bornstein, & Sagiv, 2008).  

Although previous theory has claimed that social preferences for cooperation may be rooted 

in favoritism for ingroup members, we found that cooperative preferences, as measured by social 

value orientation, predicted cooperation equally with ingroup and outgroup members. Therefore, 

individual differences in cooperative preferences may not reflect a form of parochial cooperation, 

but a universal concern about other’s outcomes. This finding supports recent research on SVO 

and intergroup cooperation (Thielmann & Bohm, 2016), and challenges previous theorizing and 

research on the role of intergroup conflict in explaining individual differences in cooperative 

preferences (Choi & Bowles, 2007). How these individual differences in cooperative preferences 

arise over the course of development and are maintained within the human population provides 

two scientific puzzles yet to be solved. 

We found only a small amount of variation in ingroup favoritism in trust and cooperation 

across the 17 countries. And the little variation that did exist was not explained by three theories 

of cross-cultural variation in ingroup favoritism, with each theory forwarding an hypothesized 

interaction between ecological conditions (e.g., quality of societal institutions, religious history, 

and pathogen stress) and the amount of ingroup favoritism. Furthermore, none of these cross-

societal variables were associated with trust, trustor expectations and trustworthiness across 

interactions with ingroup members, outgroup members, and strangers. 

These findings have both theoretical and practical implications. First, these findings are in 

contrast with past research that found rule of law, government efficiency, religiosity, and pathogen 

stress promote trust and cooperation between strangers (Henrich et al., 2010; McNamara, 

Norenzayan, & Henrich, 2016; Weeden & Kurzban, 2013; Johnson, 2005). Even though we found 

a significant positive correlation between self-reported trust and trust behavior in our experiment 

across societies (r = 0.19), we failed to replicate findings from previous cross-societal research that 

has relied primarily on self-reports of ingroup favoritism (e.g., collectivism)(Fincher & Thornhill, 
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2012; Hruschka & Henrich, 2013b; Van de Vliert, 2011). This result supports recent research on the 

gap between self-report and behavioral measures (Yamagishi et al., 2015). Second, these findings 

suggest that the psychological processes that promote trust and cooperation between strangers and 

ingroup members (at least in an online environment) may be less sensitive to variations in social 

ecologies that occur in modern societies. Therefore, practitioners interested in promoting intergroup 

cooperation under such circumstances (e.g., social media ratings of services or trading sites like 

craigslist) can focus more on general processes rather than on the specific social ecologies where 

discrimination occurs. The lack of cross-societal variation reported here could be due to limitations 

of the study, such as a small number of countries, the type of groups used to study discrimination, 

and using an online social exchange task. That said, we included a wide range of different countries, 

nationality is an important natural group for individuals, and cross-societal variation in behavior in 

the trust game positively correlated with self-reported trust across countries. 

To summarize, we observed that people extend greater trust and cooperation to ingroup members 

compared to outgroup members and unknown others and that this was produced by a motivation to 

benefit ingroup members as opposed to harm outgroup members. Men were more likely to display 

this ingroup favoritism than women. Yet, individual differences in cooperative preferences did not 

predict who engaged in greater ingroup favoritism. This suggests that these individual differences in 

cooperative preferences are less parochial and more general, predicting concern even for the outcomes 

of outgroup members. We found that a manipulation of reputational concern produced a uniformed 

increase in cooperation with both ingroup and outgroup members across all 17 countries. Thus, 

reputation-based cooperation may be a pervasive human universal that is not bounded by interactions 

with ingroup members, but also extends to regulating interactions with outgroup members at least in 

the cyber space. We observed little variation in the amount of ingroup favoritism across 17 countries, 

and we did not find support for three prominent theories that explain cross-societal variation in the 

amount of ingroup favoritism in cooperation. Taken together, the results of this study demand an 

extensive refining of existing explanations of why, who, and where people display ingroup favoritism 

in cooperation.
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People often are willing to incur a personal cost to benefit other individuals, groups and 

nations (Balliet, Wu, & de Dreu, 2014). An extensive history of theory and research across 

biology, psychology and economics suggests that humans evolved a psychology to condition 

their cooperation when there are opportunities to (directly or indirectly) reciprocate (Axelrod 

& Hamilton, 1981; Van Lange & Kuhlman, 1994). To illustrate, indirect reciprocity has been 

provided as an explanation for why individuals cooperate with ingroup members and strangers 

(Wu, Balliet & Van Lange, 2016a; Yamagishi, Jin, & Kiyonari, 1999). Despite the evidence in 

support of this perspective (Wu, Balliet & Van Lange, 2015), several alternative psychological 

processes have been proposed to explain cooperation with ingroup members and strangers, 

such as conformity and social identity (Henrich & Boyd, 1998; Tajfel & Turner, 1986). Other 

researchers have challenged if indirect reciprocity is restricted to interactions with ingroup 

members (Yamagishi, Jin, & Kiyonari, 1999). 

Attempts to compare empirically contrasting predictions from these different theoretical 

perspectives have proven to be difficult (Krasnow, Cosmides,  Pedersen, & Tooby, 2012; Krasnow, 

Delton, Cosmides, & Tooby, 2016). The present dissertation contributes to fill this gap by (a) testing 

the predictive power of (direct and indirect) reciprocity against conformity to predict human 

cooperation (Chapter 2), by (b) testing the hypothesis that people condition their cooperation 

when their reputation can be spread to potential future partners only when interacting with 

ingroup, but not outgroup, members (Chapters 3 and 4), and testing several theories about 

individual differences (i.e., SVO and Gender) and cultural variation in ingroup favoritism in 

cooperation (Chapter 4).  Below, I summarize the key findings of each empirical chapter, and 

outline the broader implications, strengths, limitations and avenues for future research.

OVERVIEW OF THE EMPIRICAL FINDINGS

Chapter 2 examined whether reciprocity or conformity predict greater cooperation, especially in 

situations where these mechanisms would promote a different cooperative behavior. A reciprocity 

perspective predicts that people condition their cooperation according to expectations about their 
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partner’s behavior, while a conformity perspective predicts that individuals imitate group members 

behavior (Cosmides & Tooby, 2005; Richerson et al., 2016). Across three studies, in a modified 

version of the Asch paradigm, we found that people tended to condition their cooperation more 

on expected partner cooperation, than following a salient group norm. Moreover, we found that 

some of the conformity observed in these studies could be explained by reputational concern – a 

psychological mechanism that functions to promote indirect reciprocity. These results enlighten 

us about which evolutionary processes may claim relatively greater influence in shaping human 

cooperation. Specifically, the relatively phylogenetically ancient mechanisms of reciprocity seems 

to outperform conformity to promote cooperation.    

Chapter 3 examined whether people cooperate more in situations where their behavior can 

be observed or communicated to potential future partners, regardless of their partners’ group 

membership. Across five studies, using different reputation cues (public/private choices, gossip), 

groups (minimal, natural) and several cooperative decision making tasks (dictator games, public 

goods, prisoner’s dilemma), we found that people tended to be more cooperative with others 

when their reputation was at stake, compared to situations when their reputation was not at stake, 

independent of partner group membership. Additionally, we found that reputational concern 

mediated the effect of reputation cues on cooperation with both ingroup and outgroup members. 

These findings strongly suggest that people care about their reputation and behave in ways to 

maintain a positive reputation when interacting with both ingroup and outgroup members. 

Finally, across two studies, we did not find support for the social identity hypothesis that social 

identification causes individuals to be more cooperative toward their group members, compared 

to outgroup members.

Chapter 4 tested whether reputation can promote cooperation with ingroup and outgroup 

members along with other relevant theoretical predictions about why, who and where people 

cooperate more with ingroup members across 17 societies. Participants were involved in several 

one-shot interactions in a trust game, where they could play either the role of trustor or trustee. 

We found that individuals tended to be more cooperative with ingroup members compared to 
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outgroup members. Importantly, people were more cooperative when their reputation was at 

stake, compared to when it was not, independent from partner group membership. Moreover, we 

found that prosocial, compared to proself, individuals (as measured by Social Value Orientation) 

tended to be more cooperative with others rather than restrict their cooperation to ingroup 

members. Men, compared to women, also displayed greater ingroup favoritism. Finally, none of 

the cross-societal variables identified by existing theories were able to predict variation across 

societies in ingroup favoritism. Overall, these findings suggest that reputation-based indirect 

reciprocity may be a human universal and that it can be a feature of psychology that can be used 

to combat and reduce parochialism and intergroup discrimination and promote cooperation 

with both ingroup and outgroup members. 

BROADER IMPLICATIONS

Across three empirical chapters, the present dissertation tested contrasting hypotheses from 

different theories about human cooperation with ingroup members and strangers. Below, I 

present some broader theoretical and practical implications of this research. 

RECIPROCITY MAY BE A SUFFICIENT EXPLANATION

FOR THE ORIGIN OF HUMAN COOPERATION

The puzzle of human cooperation inspired the development of many evolutionary theories 

that propose different evolutionary mechanisms and psychological processes that explain why 

and how individuals cooperate across different situations (Cosmides & Tooby, 2005; Richerson et 

al., 2016). However, there has been little research that directly compared these different theories 

(Krasnow, Delton, Cosmides, & Tooby, 2016; Krasnow, Cosmides, Pedersen, & Tooby, 2012). 

The findings presented in Chapter 2 extend our knowledge about the relative importance of two 

different evolutionary processes to predict cooperative behavior. Our results show that reciprocity, 

a more phylogenetically ancient psychological process evolved from small-scale societies, has 

greater predictive power than the more recent psychological processes that evolved to imitate 
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group norms. These results extend our knowledge on the origin of cooperation and contribute 

to the literature investigating the psychological processes that underlie cooperative behavior. 

Indeed, past research about reciprocity and cultural group selection have debated the different 

psychological mechanisms underlying third-party punishment (Krasnow, Delton, Cosmides, & 

Tooby, 2016). Our findings can inform this debate. Indeed, we found that reputational concern, 

a psychological mechanism supporting indirect reciprocity, can explain when people conform to 

group norms at a personal cost. 

INDIRECT RECIPROCITY CAN PROMOTE COOPERATION BETWEEN GROUPS 

The theory of bounded generalized reciprocity claims that the benefits of indirect reciprocity 

are restricted to ingroup members, and that people only cooperate to maintain a positive 

reputation when interacting with ingroup members (Yamagishi, Jin, & Kiyonari, 1999). Yet, an 

unbounded indirect reciprocity perspective suggests that social networks contain multiple groups 

and so a reputation within social networks can also result in benefits when interacting with 

outgroup members. In the present research, reputation-based indirect reciprocity was found to 

also promote cooperation with outgroup members, a result that supports an unbounded indirect 

reciprocity perspective (Romano, Balliet, & Wu, 2017). Contrary to previous research (Yamagishi 

& Mifune, 2008), we took into account the shadow of the future with exchange partners and the 

knowledge that the recipient of reputational information are potential future partners. Indeed, 

previous research found that the shadow of the future is a crucial element to promote reputation-

based indirect reciprocity (Wu, Balliet & Van Lange, 2015, 2016a). Additionally, these findings 

help to interpret past research that found individuals to cooperate with outgroup members when 

their reputation was at stake – a finding that could not be explained by BGR (Stroebe, Lodewijkx, 

& Spears, 2005; Velez, 2015). 

WE NEED TO REFINE EXISTING THEORY ON PAROCHIAL ALTRUISM 

The present dissertation provided several empirical tests of theory about why, who and where 
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people are more willing to cooperate with ingroup, compared to outgroup members. First, social 

identity theory and bounded generalized reciprocity have been proposed as two competing 

theoretical perspectives to explain why humans cooperate more with ingroup members, compared 

to outgroup members (Tajfel & Turner, 1986; Yamagishi, Jin, & Kiyonari, 1999). We did not 

find support for the SIT hypothesis that social identification increases discrimination between 

ingroup and outgroup members. Furthermore, we did not find support for the BGR hypothesis 

that reputation is bounded by group membership. Taken together, these results suggest that there 

are other psychological mechanisms that can account for ingroup favoritism in cooperation. 

One possibility is that reputation-based indirect reciprocity was bounded in the ancestral past, 

when people were exclusively tied with individuals living together in a small group (Wu, Balliet, 

& Van Lange, 2016a). Even if indirect reciprocity was restricted to small groups, monitoring ties 

within that social network could still be useful to condition behavior in ways to acquire indirect 

benefits (Wu, Balliet & Van Lange, 2016a). Contemporary, globalized societies have simply 

re-shaped the nature of social networks to involved many groups, and therefore extended the 

possibilities for direct and indirect benefits (Buchan et al., 2009). Thus, psychological processes 

that evolved to promote indirect reciprocity in small hunter-gatherer groups, would continue to 

operate in a modern environment characterized by intergroup interactions.

Second, our results suggest that people favor their ingroup members rather than harming 

outgroup members, and that prosocials are more cooperative than others regardless of group 

membership. These findings challenge theory that suggests intergroup conflict is the primary 

feature of the ancestral environment that posed selection pressure for the evolution of ingroup 

favoritism (Choi & Bowles, 2007) and that cooperative preferences (e.g., SVO) have been 

shaped to promote parochial cooperation (de Dreu, Dussel, & Ten Velden, 2015). Altogether, 

these findings urge future research to reason about alternative evolutionary pathways that led to 

ingroup favoritism, and to prosociality.

We found that men, compared to women, were more prone to cooperate with ingroup members 

rather than outgroup members. This replicates some previous research that has found that men 
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tend to be more trusting in the trust game (Buchan, Croson, & Solnick, 2008), and that men are 

more cooperative with other male ingroup members (Balliet, Li, MacFarlan, & Van Vugt, 2011). 

Such findings support theory that men, compared to women, may have evolved a specialized 

coalitional psychology that promote ingroup cooperation and cohesion. Indeed, men, compared 

to women, more often engaged in intergroup conflict (Bowles, 2009; Van Vugt, De Cremer, & 

Jansenn, 2007), and tended to remain in their same group throughout the lifespan (Hill et al., 

2011). Another prominent theory of gender differences in social behavior is a social role theory 

– and this perspective would predict that women would be more cooperative than men (Eagly, 

1987), which is clearly refuted by the evidence. Future research is necessary to account for specific 

reasons why and how men and women differ in their cooperative behavior during intergroup 

interactions.

Finally, we didn’t find support for any theories predicting variation in ingroup favoritism 

across societies (Hruschka & Henrich, 2013a; Fincher & Thornhill, 2012). This finding can have 

different interpretations. First, it is possible that modern societies have made human psychologies 

more similar than the past. Therefore, given that participants in the experiment were web users, 

it is possible that they do not represent a heterogeneous sample representative of the culture. 

Second, this result is consistent with precious research that did not find a correlation between 

self-report and behavioral trust (Yamagishi et al., 2015) , suggesting that maybe the psychological 

mechanisms observed by these measures are different. Third, it is possible that these large country-

level indexes are not good operationalization of the theoretical constructs. To conclude, instead 

of the specific features of the cultural settings individuals are embedded, this finding proposes 

to switch the focus on universal mechanisms that may explain why people selectively cooperate 

more with ingroup members, compared to outgroup members. 

PRACTICAL AND SOCIETAL IMPLICATIONS

A resounding implication of this research is that indirect reciprocity can be used as an effective 

tool to reduce intergroup discrimination in cooperation. Indirect reciprocity can be used as an 
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alternative to punishment and reward systems that tend to be more costly for organizations and 

societies (Wu, Balliet & Van Lange, 2016b). Not surprisingly, previous research has found that gossip 

and reputation monitoring are more efficient than punishment to promote cooperation among 

strangers (Wu, Balliet & Van Lange, 2016b). Importantly, in a world where nationalistic and anti-

immigration tendencies are increasingly popular, these studies suggest that reciprocity can promote 

cooperation and overcome the social pressure to conform to the majority. 

Several organizations as well as online websites implement reputation systems (e.g. public ratings) 

to promote and maintain efficient cooperative services. Indeed, there can be several ways to implement 

these reputation indirect reciprocity systems on real settings. For example, it has been proposed 

that eyes may be used to activate concern for reputation and then promoting donations as well as 

preventing norm violations (e.g. Manesi, Van Lange & Pollet, 2016). Then, people and organizations 

may request donations in public setting, rather than private ones. Accordingly, important political 

negotiations between different parties or nations may benefit from making these negotiations public 

rather than private, to increase cooperative behavior. Organizations may also easily implement indirect 

reciprocity solutions such as the implementation of anonymous ratings of employees and transmission 

of reputational information in order to promote organizational citizenship behavior.   

STRENGTHS, LIMITATIONS, AND DIRECTIONS FOR FUTURE RESEARCH

The present dissertation presents both theoretical and methodological strengths. As noted 

previously, we contributed to the literature of human cooperation and reciprocity by testing 

(sometimes contrasting) predictions from several prominent theories about human cooperation. 

These comparisons enlightened us on the relative importance of reciprocity in several situations to 

promote cooperation, on the power of reciprocity to promote cooperation between groups, and on the 

role of individual differences and cross-societal variables in explaining variation of ingroup favoritism 

between individuals and societies. All of these studies present clean experimental settings to test these 

theories and have been conducted with large samples to detect effect sizes observed in past research.  

Importantly, we shared data and materials to increase reproducibility and replicability of the findings. 
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Moreover, the overall conclusions of the present dissertation are strengthened by the use of innovative 

statistics (Bayesian, and meta-analysis) that were used to infer support for the null hypothesis and 

to estimate population-level effect sizes. Finally, replicating our experiment across several societies 

enlightened us on the robustness and generalizability of our findings. 

Although the present work has several strengths, we acknowledge the presence of some limitations 

that may be addressed by future research. First, the use of online experiments may have not provided 

the optimal conditions to test the predictions about conformity and group bounded reputation. In 

fact, a prediction from a cultural group selection perspective is that conformity is stronger in highly 

cohesive groups (Richerson & Boyd, 2001). So the online experiments may not have had sufficiently 

high levels of perceived group cohesion. For example, recent research proposes that individuals are 

more willing to make group beneficial behaviors in groups where their personal identity is fused with 

group identity (Whitehouse et al., 2017). Along these lines, future research may test conformity vs 

reciprocity (and bounded reputation) to promote cooperation in lab groups, or even more relevant, in 

groups with strong ties, such as religious or groups of sport fans. Moreover, future research may test 

whether reciprocity outperforms conformity in societies with high levels of collectivism compared to 

individualistic societies. These studies were only conducted in an individualistic society, the United 

States. Previous research has found that collectivistic societies are more prone to favor their group 

members (Van de Vliert, 2011), and comply more with group norms (Bond & Smith, 1996; Fukushima, 

Sharp, & Kobayashi, 2009).

Second, the present work used methods that have been criticized in the past by other social 

scientists, such as deception (Chapter 2, and 3) and economic decision making tasks with hypothetical 

outcomes (Chapter 4). Indeed, it could be argued that suspicion of deception and the use hypothetical 

outcomes may have affected how people cooperated with strangers and ingroup members. However, 

we did largely study one-shot interactions, which should decrease the participant’s suspicion about 

preprogrammed strategies. Moreover, in countries where we manipulated the payment of economic 

decision making tasks, this did not affect the overall conclusion about our findings. 

Finally, in the present dissertation we tested several  predictions from theories about why people 
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tend to cooperate with ingroup, compared to outgroup members. We did not find strong support for 

any of these theories. We did not offer an alternative theory that could explain ingroup favoritism. 

Indirect reciprocity seems to be a powerful process to promote cooperation, and is not restricted to 

interactions with ingroup members (Romano, Balliet & Wu, 2017). We found that people discriminate 

in favor of their group members and independently cooperate more when they can gain indirect 

benefits. Future research is needed to understand the psychological mechanisms underlying ingroup 

favoritism. Alternative theories may be cultural group selection (Henrich & Boyd, 1998; Richerson et 

al., 2016), theories that focus on broader properties (i.e. clusters) of social networks (Levine & Kurzban, 

2006; Wu, Balliet & Van Lange, 2015, 2016a), or theories about how groups can fulfil fundamental 

needs, such as safety (Boyer, Firat, & Van Leeuwen, 2015).

CONCLUDING REMARKS

After many years of cooperation research, no one would deny the importance of reciprocity in 

regulating how people cooperate with each other. However, there are still compelling puzzles to solve 

to understand human cooperation and multiple theories have questioned the power of reciprocity 

as a sufficient explanation to promote cooperation with strangers, while others limited its effect to 

interactions with ingroup members. Across three empirical chapters, the present dissertation addressed 

these issues across several experimental games, different type of groups, and multiple societies. The 

findings suggest that reciprocity is relatively more effective than conformity in predicting how people 

cooperate, especially in situations where these two processes would promote a different cooperative 

behavior. We have also learnt that people are conditionally cooperative with others when their 

future partner can know about their reputation, regardless if these partners are ingroup or outgroup 

members. Finally, we replicated this finding in a cross-societal experiment involving 17 societies. 

Taken together, the present findings underline the importance of reciprocity in promoting human 

cooperation with others, regardless of group and national membership, beyond conformity 

pressure, in private and public contexts, and across a vast range of societies that differ from their 

cultural background. 
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ENGLISH SUMMARY

Humans cooperate on a large scale with unrelated individuals. Past research on biology, 

psychology and economics proposes that direct and indirect reciprocity are powerful explanations 

for why individuals cooperate with their fellow group members and also with non-genetically 

related individuals (Cosmides & Tooby, 2005). Although extensive amount of empirical research 

supported the power of reciprocity to promote human cooperation (Balliet & Van Lange, 2013), 

alternative relevant theories have proposed different psychological processes that may explain 

cooperation with ingroup members and strangers, such as conformity and social identity 

(Richerson et al., 2016; Tajfel & Turner, 1986). Furthermore, other researchers have theorized 

that the power of indirect reciprocity to promote cooperation is restricted to interactions with 

ingroup members, but not with outgroup members (Yamagishi, Jin & Kiyonari, 1999). 

The present dissertation contributes to fill these two issues in the literature across three 

empirical chapters. In Chapter 2, we compare the predictive power of reciprocity against an 

alternative process, conformity, to predict human cooperation. In Chapter 3, we examine whether 

individuals tend to be more cooperative when their reputation is spread to potential partners, 

regardless of the membership of these partners, i.e., unbounded indirect reciprocity hypothesis.  

In Chapter 4, we test the unbounded indirect reciprocity hypothesis across 17 countries, along 

with several predictions from prominent theories about individual differences and cultural 

variation of ingroup favoritism in cooperation.  

In Chapter 2, we tested predictions from two evolutionary perspectives on human cooperation, 

reciprocity and cultural group selection (Cosmides & Tooby, 2005; Richerson et al., 2016). 

According to a reciprocity perspective, individuals evolved a psychology to cooperate when they 

expect their partner will cooperate, and to withdraw from cooperation when they expect their 

partner will defect (Van Lange & Kuhlman, 1994).  Alternatively, cultural group selection proposes 

that individuals imitate their group members, so that they will cooperate when they perceive a 

cooperative group norm to conform with and defect when they perceive that the group norm is 

to defect (Henrich, 2004; Henrich & Boyd, 1998). These two processes are not mutually exclusive, 
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but no research has been conducted to test the predictive power of these processes to promote 

cooperation, especially in situations where they would promote a different behavior. To do so, we 

employed a revisited version of the Asch conformity paradigm where participants could learn 

whether their group was cooperative or not on several previous trials (conformity pull), and also 

whether their future partner was cooperative or not on several previous trials (reciprocity pull). 

Across three studies, our results suggest that when individuals observe information about 

their partner’s and group’s behavior, they will cooperate more according to their partner expected 

cooperation rather than conform to the group. Moreover, we found that the conformity behavior 

observed in our studies could be explained by a concern for reputation, a process related to an 

indirect reciprocity perspective. Altogether, these results suggest that reciprocity, a more ancient 

evolutionary process acting on genes, outperforms conformity to promote cooperation. Thus, 

reciprocity can be a necessary and sufficient explanation for why humans cooperate with unrelated 

individuals.

In Chapter 3, we investigated whether individuals cooperate with others when their reputation 

is at stake, independently from group membership. We tested this hypothesis, unbounded indirect 

reciprocity, along with predictions from prominent theories on ingroup favoritism, bounded 

generalized reciprocity (BGR, Yamagishi, Jin & Kiyonari, 1999) and social identity theory (SIT, 

Tajfel & Turner, 1986). BGR proposes that people favor their ingroup members because group 

membership functions as a heuristic of being reciprocated by other group members in the future. 

Therefore, BGR predicts that reputation is bounded and people will cooperate with ingroup 

members when their reputation is at stake. SIT predicts that people favor their group members 

because groups are part of their identity and cooperating with ingroup members results in a boost 

for their self-esteem. In Study 3.1 and 3.2, we manipulated reputation, social identification and 

group membership. In Study 3.3 to 3.5, we further tested BGR against the unbounded indirect 

reciprocity perspective with a different manipulation of reputation: gossip. Moreover, we tested 

whether reputational concern was a psychological mechanism mediating the relation between 

gossip and cooperation with both ingroup and outgroup members. 
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The results of the present chapter suggest that individuals cooperate more when their reputation 

is spread to potential future partners, both in interactions with ingroup and outgroup members. 

This effect was mediated by a concern for reputation, a psychological process that was operating 

with both ingroup and outgroup members. We did not find support for the SIT hypothesis that 

individuals cooperate more with their group members when they highly identify with their 

groups. Importantly, we did not find support for the BGR hypothesis that individuals are more 

cooperative with their group members only when their reputation was at stake. These results were 

consistent across different operationalization of reputation (public monitoring, gossip), different 

types of economic games (dictator games, public goods games, prisoner’s dilemma), and different 

groups (minimal vs natural). 

The present findings have both theoretical and practical implications. First, these results provide 

support for the hypothesis that reputation is not bounded by group membership. This finding may 

help to understand contrasting findings of past research (Leonardelli & Brewer, 2001; Stroebe, 

Lodewijkx, & Spears, 2005; Velez, 2015), as well as challenges BGR as possible explanation for 

why individuals are more cooperative with ingroup members, compared to outgroup members. 

Also, we did not find support for the other prominent theory that has been proposed to explained 

ingroup favoritism, social identity theory. Therefore, these results warn us on the complexity of 

ingroup favoritism and demand future research to understand the multiple mechanisms that may 

explain why people treat more favorably their group members. Alternative explanations may be 

theories that propose groups as properties of social network (Levine & Kurzban, 2006), or theories 

that focus on other functions, such as safety (Boyer, Firat, & van Leeuwen, 2015). Second, our 

results suggest that indirect reciprocity can be an efficient tool to promote cooperation with both 

ingroup and outgroup members. This finding may help practitioners to reduce discrimination 

between organizations and countries, by focusing on public monitoring or gossip as possible 

viable solutions to promote cooperation. 

In Chapter 4 we investigated across 17 societies whether the benefits of a reputation-based 

indirect reciprocity cooperation are restricted to ingroup members. Along with this hypothesis, we 
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tested several other hypotheses on individual differences in ingroup favoritism (SVO and gender) 

and on cultural factors that may explain variation of ingroup favoritism in cooperation. To do so, 

we conducted an online study where participants made several one-shot decisions in a trust game, 

either as trustor or trustee. Participants could be aware (or not) that their partner knew about 

their nationality (common knowledge vs unilateral knowledge). Then, they made decisions with 

ingroup members, outgroup members, and strangers. BGR predicts that individuals will favor 

their group members only in common knowledge situations, compared to unilateral knowledge 

situations. We also tested competing predictions on SVO, gender and culture. In particular, 

we investigated whether prosocials are parochial cooperators that favor their group members, 

or otherwise that they cooperate with both ingroup and outgroup members (de Dreu, 2010; 

Thielmann & Bohm, 2016). Then, we examined whether men, compared to women, cooperate 

more with ingroup, compared to outgroup members. Finally, we examined whether cultural 

factors such as the efficiency of institutions, religiosity and parasite stress, predict variation of 

ingroup favoritism across countries.

The results of the present chapter show that individuals cooperate more with ingroup compared 

to outgroup members, and that individuals tend to be more cooperative in common knowledge 

situations compared to unilateral knowledge situations, independently from group membership. 

Moreover, prosocials cooperate more than others with both ingroup and outgroup members, and 

men, compared to women, discriminate more in favor of their group members. Finally, none 

of the cross-cultural factors considered was able to predict variation of ingroup favoritism in 

cooperation across the 17 societies investigated. 

These findings support across 17 countries the unbounded indirect reciprocity hypothesis that 

reputation is a powerful tool to promote cooperation with both ingroup and outgroup members 

(Romano, Balliet, & Wu, 2017). We also found that prosocials are not parochial but extend their 

cooperation also to outgroup members. This result is in contrast with previous theories on the 

evolution of prosociality (Choi & Bowles, 2007; de Dreu, 2010), and support recent empirical 

research that suggest prosocials as universal cooperators (Thielmann & Bohm, 2016). Importantly, 
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we found support for theories that propose the existence of individual differences between men 

and women in intergroup interactions (Hill et al. 2011; Van Vugt et al., 2007). Finally, the null 

effect of cross-societal variables in explaining ingroup favoritism suggest to switch the focus on 

universal factors rather than characteristics that are present in a specific societies when studying 

why people cooperate more with ingroup, compared to outgroup members.

To conclude, the present dissertation contributes to understanding the power of reciprocity 

to predict cooperation with ingroup members and strangers. The current findings suggest that 

the psychological mechanisms of direct and indirect reciprocity outperform the psychological 

mechanisms of imitation and conformity, especially in situations in which one process promote 

cooperation (defection), and the other defection (cooperation). Moreover, we found support 

for the hypothesis that the benefits of reputation-based indirect reciprocity cooperation are not 

restricted to interaction with ingroup members. These findings have been replicated across several 

games, groups, and importantly across 17 societies that differ for their cultural background. 

Altogether, these results stress the importance of reputation and reciprocity as exceptional tools 

to promote cooperation in large societies, and beyond group boundaries.       
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NEDERLANDSE SAMENVATTING

Mensen werken op grote schaal samen met niet verwante individuen. Eerder onderzoek uit 

de biologie, psychologie en economie brengt naar voren dat directe en indirecte wederkerigheid 

krachtige verklaringen zijn voor waarom individuen samenwerken met hun mede groepsleden 

en ook met niet-genetisch verwante individuen (Cosmides & Tooby, 2005). Hoewel een grote 

hoeveelheid empirisch onderzoek de kracht van wederkerigheid ondersteunt om menselijke 

samenwerking te bevorderen (Balliet & Van Lange, 2013), hebben alternatieve theorieën 

verschillende psychologische processen voorgesteld die mogelijk samenwerking met leden van 

de eigen groep (‘ingroup’) en vreemdelingen kunnen verklaren, zoals conformiteit en sociale 

identiteit (Richerson et al., 2016; Tajfel & Turner, 1986). Daarnaast hebben andere onderzoekers 

beweerd dat de kracht van indirecte wederkerigheid om samenwerking te bevorderen beperkt 

is tot interacties met ingroup leden, maar niet met mensen die niet tot hun groep behoren 

(‘outgroup’; Yamagishi, Jin & Kiyonari, 1999).

Het huidige proefschrift draagt bij aan het oplossen van deze twee kwesties in de literatuur 

tijdens drie empirische hoofdstukken. In Hoofdstuk 2 vergelijken we de voorspellende kracht 

van wederkerigheid en een alternatief proces, conformiteit, om menselijke samenwerking te 

voorspellen. In Hoofdstuk 3 onderzoeken we of individuen meer geneigd zijn samen te werken 

wanneer hun reputatie verspreid wordt aan potentiële partners, ongeacht het lidmaatschap van 

deze partners, d.w.z. onbegrensde indirecte wederkerigheid hypothese (‘unbounded indirect 

reciprocity hypothesis’). In Hoofdstuk 4 testen we de unbounded indirect reciprocity hypothesis 

in 17 landen, samen met verschillende voorspellingen uit prominente theorieën over individuele 

verschillen en culturele variatie van voorkeur hebben voor de eigen groep (‘ingroup favoritism’) 

bij samenwerking.

In Hoofdstuk 2 hebben we voorspellingen getest van twee evolutionaire perspectieven over 

menselijke samenwerking; wederkerigheid en culturele groepsselectie (Cosmides & Tooby, 

2005; Richerson et al., 2016). Volgens een wederkerigheidsprincipe hebben individuen een 

psychologie ontwikkeld om samen te werken wanneer zij verwachten dat hun partner samen zal 
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werken, en zich terug te trekken uit de samenwerking wanneer zij verwachten dat hun partner 

zich terug zal trekken (Van Lange & Kuhlman, 1994). Anderzijds, culturele groepsselectie stelt 

voor dat individuen hun groepsleden imiteren, zodat ze zullen samenwerken wanneer zij een 

samenwerkende groepsnorm waarnemen om zich aan te conformeren en zich terugtrekken 

wanneer zij waarnemen dat de groepsnorm is om zich terug te trekken (Henrich, 2004; Henrich 

& Boyd, 1998). Deze twee processen sluiten elkaar niet uit, maar er is geen onderzoek uitgevoerd 

om de voorspellende kracht te testen van deze processen om samenwerking te bevorderen, vooral 

in situaties waar zij een verschillende gedraging zouden bevorderen. Om dit te doen hebben 

we een herziene versie van het conformiteitsparadigma van Asch toegepast waarbij deelnemers 

konden leren op hun groep samenwerkte of niet door middel van verscheidende eerdere taken 

(‘conformity pull’), en ook of hun toekomstige partner samenwerkte of niet door middel van 

verscheidende eerdere taken (‘reciprocity pull’).

De resultaten uit drie onderzoeken duiden aan dat wanneer individuen informatie bekijken 

over het gedrag van hun partner en hun groep, dat ze meer zullen samenwerken volgens de 

verwachte samenwerking van hun partner in plaats van zich te conformeren aan de groep. 

Bovendien vonden we dat het conformiteitsgedrag dat werd gezien in onze studies, verklaard zou 

kunnen worden door een belang van reputatie, een proces gerelateerd aan een indirect reciprocity 

perspective. Deze resultaten tonen samen aan dat wederkerigheid, een ouder evolutionaire 

proces dat op genen werkt, conformiteit overtreft om samenwerking te bevorderen. Dit betekent 

dat wederkerigheid een noodzakelijke en toereikende verklaring kan zijn voor waarom mensen 

samenwerken met niet verwante individuen. 

In Hoofdstuk 3 hebben we onderzocht of individuen samenwerken met anderen wanneer 

hun reputatie op het spel staat, onafhankelijk van lidmaatschap van de groep. We hebben deze 

hypothese getest, unbounded indirect reciprocity, samen met voorspellingen van prominente 

theorieën over ingroup favoritism, onbegrensde gegeneraliseerde wederkerigheid (‘bounded 

generalized reciprocity’; BGR, Yamagishi, Jin & Kiyonari, 1999) en sociale identiteitstheorie 

(social identity theory; SIT, Tajfel & Turner, 1986). BGR stelt voor dat mensen een voorkeur 
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hebben voor ingroup leden omdat groepslidmaatschap werkt als een heuristiek om door andere 

groepsleden in de toekomst te worden terugbetaald. Daarom voorspelt BGR dat reputatie begrensd 

is en dat mensen zullen samenwerken met ingroup leden wanneer hun reputatie op het spel 

staat. SIT voorspelt dat mensen een voorkeur hebben voor hun groepsleden omdat groepen een 

onderdeel zijn van hun identiteit en samenwerken met ingroup leden zorgt voor een bevordering 

van hun zelfvertrouwen. In Onderzoek 3.1 en 3.2 hebben we reputatie, sociale identificatie en 

groepslidmaatschap gemanipuleerd. In Onderzoek 3.3 tot 3.5 hebben we BGR aan het unbounded 

indirect reciprocity perspective getoetst met een andere manipulatie van reputatie: roddelen. 

Bovendien hebben we getoetst of bezorgdheid over reputatie een psychologisch mechanisme was 

dat de relatie tussen roddelen en samenwerking medieert bij zowel ingroup als outgroup leden. 

De resultaten van het huidige hoofdstuk wijzen erop dat individuen meer samenwerken 

wanneer hun reputatie wordt verspreid aan mogelijke toekomstige partners, zowel in interacties 

met ingroup als outgroup leden. Dit effect werd gemedieerd door een bezorgdheid over reputatie, 

een psychologisch proces dat werkzaam was bij zowel ingroup als outgroup leden. We hebben 

geen ondersteuning gevonden voor de SIT hypothese dat individuen meer samenwerken met 

hun groepsleden wanneer zij zich sterk identificeren met hun groepen. Belangrijk is dat we geen 

ondersteuning hebben gevonden voor de BGR hypothese dat individuen meer samenwerken met 

alleen hun groepsleden wanneer hun reputatie op het spel stond. De resultaten waren consistent 

bij verschillende uitwerkingen van reputatie (publieke controle, roddelen), verschillende typen 

economische spellen (dictator spellen (‘dictator games’), publieke goederen spellen (‘public 

goods games’, gevangenendilemma (prisoner’s dilemma’) en verschillende groepen (minimaal 

versus natuurlijk).

De huidige bevindingen hebben zowel theoretische als praktische implicaties. Ten eerste 

bieden deze resultaten ondersteuning voor de hypothese dat reputatie niet begrensd is door 

groepslidmaatschap. Deze bevinding kan mogelijk helpen bij het begrijpen van tegenstrijdige 

bevindingen van eerder onderzoek (Leonardelli & Brewer, 2001; Stroebe, Lodewijkx, & Spears, 

2005; Velez, 2015) en ook BGR uitdagen als mogelijke verklaring voor waarom individuen meer 
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samenwerken met ingroup leden in vergelijking met outgroup leden. Daarnaast hebben we geen 

ondersteuning gevonden voor de andere prominente theorie die is voorgesteld om ingroup 

favoritism te verklaren, social identity theory. Daarom waarschuwen deze resultaten ons voor de 

complexiteit van ingroup favoritism and verzoeken ze toekomstig onderzoek om de meerdere 

mechanismen te begrijpen die mogelijk verklaren waarom mensen hun groepsleden gunstiger 

behandelen. Alternatieve verklaringen zouden theorieën kunnen zijn die groepen voorstellen als 

eigenschappen van een sociaal netwerk (Levine & Kurzban, 2006), of theorieën die de nadruk 

leggen op andere functies, zoals veiligheid (Boyer, Firat, & van Leeuwen, 2015). Ten tweede 

wijzen onze resultaten erop dat indirecte wederkerigheid een efficiënt hulpmiddel kan zijn om 

samenwerking te bevorderen tussen zowel ingroup als outgroup leden. Deze bevinding zou 

mensen in de praktijk kunnen helpen om discriminatie te verminderen tussen organisaties en 

landen, door zich te focussen op publieke controle of roddelen als mogelijke haalbare oplossingen 

om samenwerking te bevorderen.

In Hoofdstuk 4 onderzochten we in 17 samenlevingen of de voordelen van een op reputatie 

gebaseerde indirect reciprocity samenwerking beperkt zijn tot ingroup leden. Samen met deze 

hypothese testen we verscheidene andere hypotheses over ingroup favoritism (SVO en geslacht) 

en over culturele factoren die mogelijk variatie van ingroup favoritism bij samenwerking kunnen 

verklaren. Om dit te doen hebben we een online onderzoek uitgevoerd waarbij deelnemers 

verschillende eenmalige beslissingen maakten in een vertrouwensspel, als iemand die de ander in 

vertrouwen neemt (‘trustor’) of als iemand die dat vertrouwen van de trustor kan beantwoorden 

of beschadigen (‘trustee’). Deelnemers konden zich ervan bewust zijn (of niet) dat hun partner 

wist wat hun nationaliteit was (algemene kennis versus eenzijdige kennis). Dan maakten ze 

beslissingen met ingroup leden, outgroup leden en vreemdelingen. BGR voorspelt dat individuen 

alleen in algemene kennis situaties een voorkeur zullen hebben voor hun groepsleden in 

vergelijking met eenzijdige kennis situaties. We toetsen ook tegenstrijdige voorspellingen over 

SVO, geslacht en cultuur. In het bijzonder hebben we onderzocht of prosociale mensen zichzelf 

beperken in hun samenwerking met alleen hun groepsleden, of dat zijn samenwerken met zowel 
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hun ingroup als outgroup leden (de Dreu, 2010; Thielmann & Bohm, 2016). Toen onderzochten 

we of mannen in vergelijking met vrouwen meer samenwerken met ingroup leden in vergelijking 

met outgroup leden. Als laatste onderzochten we of culturele factoren, zoals de efficiëntie van 

instituten, religiositeit en parasietstress, variatie van ingroup favoritism verklaren tussen landen.

 De resultaten van het huidige hoofdstuk tonen aan dat individuen meer samenwerken 

met ingroup leden in vergelijking met outgroup leden en dat individuen de neiging hebben 

om meer samen te werken in algemene kennis situaties in vergelijking met eenzijdige kennis 

situaties, onafhankelijk van groepslidmaatschap. Bovendien werken prosociale mensen meer dan 

andere mensen samen met zowel ingroup als outgroup leden, en mannen discrimineren meer 

in het voordeel van hun groepsleden in vergelijking met vrouwen. Ten slotte, geen enkele van 

de interculturele factoren die in overweging werden genomen, was in staat om de variatie van 

ingroup favoritism bij samenwerking te verklaren in de 17 samenlevingen die onderzocht zijn.

 Deze resultaten ondersteunen in 17 landen de unbounded indirect reciprocity hypothesis 

waarbij reputatie een krachtig hulpmiddel is om samenwerking met zowel ingroup als outgroup 

leden te bevorderen (Romano, Balliet & Wu, 2017). We vonden ook dat prosociale mensen niet 

beperkt zijn maar ook hun samenwerking uitbreiden naar outgroup leden. Dit resultaat is in 

contrast met eerdere theorieën over de evolutie van prosociaal zijn (Choi & Bowles, 2007; de 

Dreu, 2010), en ondersteunt recentelijk empirisch onderzoek dat beweert dat prosociale mensen 

algemene samenwerkers zijn (Thielmann & Bohm, 2016). Belangrijk is dat we ondersteuning 

gevonden hebben voor theorieën die naar voren brengen dat er individuele verschillen bestaan 

tussen mannen en vrouwen bij interacties tussen groepen (Hill et al., 2011; Van Vugt et al., 2007). 

Ten slotte, het nul effect van de interculturelen variabelen bij het verklaren van ingroup favoritism 

stellen voor om de aandacht te richten op universele factoren, in plaats van op karakteristieken 

die aanwezig zijn in specifieke samenlevingen wanneer men onderzoekt waarom mensen meer 

met ingroup leden dan met outgroup leden samenwerken.

 Concluderend, het huidige proefschrift draagt bij aan het begrijpen van de kracht van 

wederkerigheid om samenwerking te voorspellen tussen ingroup leden en vreemdelingen. 
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De huidige bevindingen wijzen erop dat de psychologische mechanismen van directe en 

indirecte wederkerigheid beter presteren dan de psychologische mechanismen van imitatie en 

conformiteit, vooral in situaties waarin één proces samenwerking bevordert (afvalligheid), en de 

ander afvalligheid (samenwerking). Bovendien vonden wij ondersteuning voor de hypothese dat 

de voordelen van de op reputatie gebaseerde indirect reciprocity samenwerking niet beperkt zijn 

tot samenwerking met groepsleden. Deze bevindingen zijn gerepliceerd in verscheidene spellen, 

groepen en belangrijker nog, in 17 samenlevingen die verschillen qua culturele achtergrond. Alles 

bij elkaar wijzen deze resultaten op het belang van reputatie en wederkerigheid als uitzonderlijke 

hulpmiddelen die samenwerking bevorderen in grote samenlevingen en voorbij de grenzen van 

groepen.
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SUPPLEMENTARY MATERIALS CHAPTER 2

RECIPROCITY OUTPERFORMS CONFORMITY TO PROMOTE COOPERATION

Table 1. RepuTaTional conceRn scale (adapTed fRom Wu, ballieT & Van lange, 2015)
1. The fact that the other group members could know about my decision played an 
important role when I made my choice in the decision making task
2. It’s important that the other group members will accept me
3.  During the decision making task, I thought about how the other group members 
would think about me
4. It’s important to me that the other group members have a positive evaluation about me

Table 2. subjecTiVe commiTmenT scale (chin eT al., 2009) 
1. I feel that I belong to this group (i.e. the six people currently online)
2. I am happy to be part of this group
3. I see myself as part of this group
4. This group is one of the best anywhere
5. I feel that I am a member of this group
6. I am content to be part of this group

Table 3. Parameter estimates of  the overall multiple regression model reported in Study 2.

sTudy 2. mulTiple RegRession model b SE t p-value
Reciprocity vs conformity 12.11 2,47 4.90 <0.001

Partner information 10.99 2.47 4.45 <0.001

Reciprocity vs conformity × partner information 39.01 4.94 7.89 <0.001

Subjective commitment 1.26 0.94 1.35 0.18

Reputational concern 1.69 1.25 1.36 0.18

Reciprocity vs conformity × subjective commitment 5.56 1.88 2.96 0.003

Reciprocity vs conformity × reputational concern 14.63 2.49 5.87 <0.001

Partner information × reputational concern 1.63 2.49 1.06 0.29

Partner information × subjective commitment 4.86 1.88 2.59 0.01

Reciprocity vs conformity × partner information × 
subjective commitment

−0.29 3.76 −0.08 0.94

Reciprocity vs conformity × partner information × 
concern

−6.65 4.98 −1.34 0.18

Note. DV = cooperation. N = 700, F(11, 689) = 19.83, p < .001,  R2 = 0.24.
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Table 4. Parameter estimates of  a multiple regression model reported in Study 2 when only

 considering the condition with full information about partner behavior.  

STudy 2. MulTiple regreSSion Model b SE t p-value
Reciprocity vs conformity 7.40 3.49 2.12 0.035

Subjective commitment −1.16 1.22 −0.95 0.34

Reputational concern 0.38 1.67 0.22 0.82

Reciprocity vs conformity × subjective commitment 5.70 2.44 2.34 0.020

Reciprocity vs conformity × reputational concern 17.96 3.35 5.36 <0.001

Note. DV = cooperation. N = 347, F(5, 342) = 12.31, p < .001,  R2 = 0.15.

Table 5. Parameter estimates of  multiple regression models reported in Study 3.

STudy 2. MulTiple regreSSion Model b SE t p-value
Reciprocity vs conformity 5.18 2.67 1.94 0.052

Public vs anonymity 3.41 2.67 1.28 0.202

Reciprocity vs conformity × public vs anonymity −1.18 5.33 −0.22 0.824

Subjective commitment −2.02 0.92 −2.20 0.028

Reputational concern 2.60 1.29 2.00 0.045

Public vs anonymity × reputational concern −0.35 2.59 −1.13 0.892

Public vs anonymity × subjective commitment 0.21 1.84 0.12 0.908

Reciprocity vs conformity × reputational concern −12.00 2.59 −4.64 0.001

Reciprocity vs conformity × subjective commitment −5.23 1.84 −2.84 0.005

Reciprocity vs conformity × Public vs anonymity × 
reputational concern

−5.17 5.17 −1.00 0.318

Reciprocity vs conformity × Public vs anonymity × 
subjective commitment

−1.28 3.68 −0.35 0.729

Note. DV = cooperation. N = 698, F(11, 687) = 5.93, p < .001, R2 = 0.09
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SUPPLEMENTARY MATERIALS CHAPTER 3

UNBOUNDED INDIRECT RECIPROCITY: IS REPUTATION-BASED COOPERATION 

BOUNDED BY GROUP MEMBERSHIP?

Table 1. Means and Standard Deviations of Cooperation, Social Identification, and Reputational 

Concern across All Conditions (Studies 1 and 2)

Note. ING = ingroup member, OUT = outgroup member, STR = unclassified stranger.

Table 2. Means and Standard Deviations of Cooperation, Social Identification, and Reputational 

Concern across All Conditions (Studies 3–5)

 

        High Social Identification 

        Cooperation 

  Reputation cue ING OUT STR Social Identification Reputational Concern 

Study 1 Public monitoring 36.42 (23.66) 35.87 (23.99) 35.08 (23.28) 2.37 (0.73) 3.20 (1.20) 

  Anonymity 28.55 (21.90) 27.57 (22.01) 28.36 (21.97) 2.30 (0.65) 2.97 (1.20) 

Study 2 Public monitoring 55.06 (32.56) 52.01 (32.32) 51.86 (31.94) 2.31 (0.82) 2.58 (0.99) 

  Anonymity 48.08 (32.67) 43.25 (31.00) 46.15 (32.36) 2.30 (0.84) 2.38 (0.83) 

  Low Social Identification 

  Cooperation   

 Reputation cue ING OUT STR Social Identification Reputational Concern 

Study 1 Public monitoring 33.51 (21.97) 33.31 (21.28) 33.43 (22.04) 2.04 (0.64) 3.19 (1.22) 

  Anonymity 28.66 (24.00) 27.40 (22.88) 27.49 (22.40) 2.03 (0.67) 2.70 (1.18) 

Study 2 Public monitoring 50.25 (30.65) 47.43 (29.94) 49.00 (29.85) 2.16 (0.77) 2.57 (0.92) 

  Anonymity 46.30 (33.89) 42.04 (31.38) 44.50 (32.59) 2.11 (0.75) 2.37 (0.84) 

     Cooperation Social Identification Reputational Concern 

   Reputation cue ING OUT ING OUT ING OUT 

Study 3 Gossip 38.02 (26.13) 39.08 (23.26) 1.95 (0.76) 2.22 (0.79) 2.98 (0.76) 3.07 (0.82) 

  No Gossip 33.28 (25.48) 30.33 (23.97) 2.08 (0.76) 1.94 (0.65) 2.67 (0.76) 2.54 (0.79) 

Study 4 Gossip 42.25 (30.62) 45.00 (32.83) 2.58 (0.58) 2.59 (0.61) 2.91 (0.72) 2.90 (0.93) 

  No Gossip 31.19 (30.65) 33.05 (30.81) 2.52 (0.62) 2.38 (0.52) 2.41 (0.75) 2.36 (0.74) 

Study 5 Gossip 47.75 (28.77) 43.03 (27.50) 3.19 (0.87) 2.98 (0.90) 3.06 (0.91) 2.92 (0.85) 

  No Gossip 44.08 (30.01) 37.14 (30.67) 2.95 (0.93) 2.88 (0.99) 2.58 (0.91) 2.67 (0.85) 
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1. DESCRIPTIVES

Table S1. Survey language(s), sample sizes, proportion of females, mean and standard deviation of 

age, SVO slider means for each country. %F = proportion of females, SVOangle = mean 

score SVO slider scale.

Table S1b. Table S1b. Means and standard deviations of trust behavior and trustworthiness per country.

Countries Language N %F Mage SDage SVOangle 

Argentina Spanish 114 44.66 42.36 14.15 33.85 

Brazil Portuguese 125 50.00 38.55 11.84 31.31 

China Chinese 177 39.77 40.19 11.84 27.59 

Estonia Estonian 295 39.46 46.28 16.84 32.50 

Germany German 228 51.11 47.30 14.41 30.12 

Indonesia Indonesian 128 45.16 37.63 9.52 26.57 

Italy Italian 336 56.67 43.41 12.72 31.54 

Japan Japanese 200 38.38 46.78 12.39 30.57 

New Zealand English 180 53.93 49.09 15.45 32.56 

Poland Polish 262 48.08 42.61 13.25 30.44 

Russia Russian 281 51.08 40.92 11.08 27.96 

South Korea Korean 220 45.66 40.58 11.26 28.17 

Spain Spanish 127 51.59 45.70 12.30 32.51 

Taiwan Chinese 185 41.52 40.17 10.08 30.40 

Turkey Turkish 122 41.03 37.11 9.50 31.00 

United 

Kingdom 
English 161 52.83 51.06 14.37 30.01 

United States English 95 45.74 51.81 13.86 31.26 

Total   3236 47.30 44.12 13.53 30.44 

Country Trust Behavior Trustworthiness 
Argentina 2.82 (1.18) 46.84 (22.15) 
Brazil 2.84 (1.18) 52.43 (25.78) 
China 2.69 (1.15) 45.93 (21.60) 
Estonia 2.59 (1.23) 44.79 (19.08) 
Germany 2.54 (1.12) 40.73 (19.19) 
Indonesia 2.81 (1.16) 47.98 (22.09) 
Italy 2.43 (1.11) 41.99 (22.88) 
Japan 2.11 (1.15) 44.33 (22.65) 
New Zealand 2.76 (1.19) 47.92 (19.63) 
Poland 2.58 (1.07) 45.96 (20.23) 
Russia 2.51 (1.29) 40.76 (20.79) 
South Korea 2.50 (1.08) 40.82 (19.18) 
Spain 2.55 (0.97) 45.68 (23.72) 
Taiwan 2.82 (1.16) 44.64 (22.28) 
Turkey 2.75 (1.18) 48.56 (24.92) 
United 
Kingdom 2.57 (1.27) 44.79 (25.52) 
United States 2.71 (1.34) 45.03 (23.12) 
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2. MULTILEVEL MODELS

In this section, we provide the full report of the results of the model. First, we run the model 

with only the Contrast 1 and Knowledge variables (Table S2), then we added in the model a 

measure of social value orientation (Table S3) and finally we added the gender variable (Table S4).

Table S2. multilevel models of Contrast 1 and Knowledge predicting trust behavior, trustor

expectations and trustworthiness.

Note. Contrast1 = ingroup vs outgroup + stranger conditions; Knowledge = common vs unilateral 
knowledge conditions; × = interaction term.  

Table S3. The multilevel models of Contrast 1, Knowledge, and SVO predicting trust behavior, 

trustor expectations and trustworthiness.

Note. . Contrast1 = ingroup vs outgroup + stranger conditions; Knowledge = common vs unilateral 
knowledge conditions; SVO angle = measure of social value orientations; × = interaction term.  

Table S4. The multilevel models of Contrast 1, Knowledge, Gender and SVO predicting trust

behavior, trustor expectations and trustworthiness.

Note. . Contrast1 = ingroup vs outgroup + stranger conditions; Knowledge = common vs 
unilateral knowledge conditions; SVO angle = measure of social value orientations; Gender = 

gender variable; × = interaction term. 

  Trust behavior Trustor expectations Trustworthiness 
Variables b SE t p b SE t p b SE t p 
Contrast 1  0.19 0.04 5.07 <0.001 0.29 0.08 3.58 0.002 0.95 0.27 3.55 <0.001 
Knowledge 0.18 0.01 12.00 <0.001 0.31 0.03 8.77 <0.001 1.24 0.21 5.89 0.001 
Contrast 1 × Knowledge 0.03 0.02 1.47 0.14 0.02 0.05 0.33 0.74 0.43 0.32 1.35 0.18 

  Trust behavior Trustor expectations Trustworthiness 

Variables b SE t p b SE t p b SE t p 
Contrast 1  0.22 0.05 5.01 <0.001 0.33 0.10 3.29 <0.001 1.67 0.43 3.86 <0.001 

Knowledge 0.18 0.01 11.98 <0.001 0.31 0.04 8.56 <0.001 1.20 0.21 5.67 <0.001 

SVO angle 0.006 0.001 4.76 <0.001 0.01 0.003 2.27 0.02 0.13 0.03 5.12 <0.001 

Contrast 1 × Knowledge 0.03 0.02 1.33 0.18 0.04 0.05 0.68 0.49 0.41 0.32 1.26 0.21 

Contrast 1 × SVO angle 0.0013 0.0008 1.54 0.12 0.001 0.002 0.83 0.41 0.02 0.01 1.88 0.06 

 

  Trust behavior Trustor expectations Trustworthiness 

Variables b SE t p b SE t p b SE t p 

Contrast 1 0.19 0.05 4.12 0.001 0.26 0.11 2.43 0.01 1.22 0.48 2.61 0.009 

Knowledge 0.18 0.02 11.97 <0.001 0.32 0.04 8.81 <0.001 1.23 0.25 5.76 <0.001 

SVO angle 0.006 0.001 4.86 <0.001 7 0.004 11 0.03 0.13 0.03 5.03 <0.001 

Gender 0.09 0.04 2.49 0.01 0.42 0.10 4.14 <0.001 3.16 0.74 4.35 <0.001 

Contrast 1 × Knowledge  0.02  0.19 0.03 0.05 0.61 0.54 0.41 0.32 1.27 0.20 

Contrast 1 × SVO angle 0.001 0.0008 1.52 0.13 0.001 0.002 0.79 0.43 0.02 0.01 1.63 0.10 

Contrast 1 × Gender 0.06 0.02 2.80 0.005 0.13 0.05 2.46 0.01 0.53 0.32 1.65 0.10 
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3. CROSS-CULTURAL VARIABLES

Table S5. Cross-societal variables and their corresponding source and year of reference.

  Cross-cultural variables References Year 

1 Government_effectiveness world_bank http://info.worldbank.org/governance/wgi/index.aspx#home  2015 

2 Human development index United Nations Development Programme 2015 

3 Market_competitiveness http://reports.weforum.org/global-competitiveness-report-2014-2015/rankings/ 2014-2015 

4 Protestant World Value Survey (WVS) 2014 

5 Religiosity_attendance WVS 2014 

6 Religiosity WVS 2014 

7 Pathogen stress 
Murray & Schaller (2010)-Historical prevalence of infectious disease within 

230 geopolitical regions: a tool for investigating origins of cultures. Journal of 
cross cultural psychology, 41(1), 99-108 

2010 

8 GINI world_bank http://info.worldbank.org/governance/wgi/index.aspx#home  2014 

9 GDP world_bank http://info.worldbank.org/governance/wgi/index.aspx#home  2015 

10 GDP(growth) across years world_bank http://info.worldbank.org/governance/wgi/index.aspx#home  2008-2015 

11 Democracy WVS 2014 

12 Compatriotism WVS 2014 

13 Collectivism https://geert-hofstede.com/national-culture.html 2010 

14 Rule of law http://data.worldjusticeproject.org/ 2016 

15 Compatriotism 

Van de Vliert, E. (2011). Climato-economic origins of variation in ingroup 

favoritism. Journal of Cross-Cultural Psychology, 42(3), 494-515. 2010 

16 Nepotism Van de Vliert, E. (2011) 2010 

17 Familism Van de Vliert, E. (2011).  2010 

18 Globalization http://globalization.kof.ethz.ch/ 2012 

19 Belief in hell WVS  2014 

20 Norms of cooperation WVS 2014 

 



APPENDIX

127

Table S6. Multilevel models w/cross cultural variables predicting trust behavior, trustor expectations,

and trustworthiness. Each variable was standardized before running the model. 

Note. Contrast1 = ingroup vs outgroup + stranger conditions; Knowledge = common vs unilateral 
knowledge conditions; Rule of law = index of authority of laws within a country; SVO = measure 
of social value orientations; Belief hell = proportion of people believing in hell within a country; 

Gender = gender variable; GINI = index of income inequality within a country; GDP per capita = 
gross domestic product per capita within a country; Parasite stress = historical disease prevalence 
index; Protestant = proportion of protestants within a country; Religiosity attendance = frequency 

of church attendance within a country; Market competitiveness = level of productivity of a country; 
Government effectiveness = ability of the government to implement sound policies; × = interaction 

term. We compared several models with other models through the Akaike information criteria 
and the Bayesian information criteria. The model with the best fit was always the one that did not 
include the cultural variables. Nonetheless, we report above a model that includes all the variables 
investigated. The model does not include Taiwan since most of the cultural data were missing for 

this country. 

Trust behavior Trustor Expectations Trustworthiness 

Cross cultural factors b SE t p b SE t p b SE t p 
Contrast1 0.16 0.04 3.88 <0.001 0.20 0.10 2.06 0.04 0.53 0.64 0.82 0.41 

Knowledge 0.19 0.03 7.24 <0.001 0.32 0.07 4.67 <0.001 1.24 0.46 2.55 0.01 

Rule of law  0.27 0.14 1.86 0.09 0.27 0.44 0.62 0.55 2.04 1.74 1.17 0.27 

SVO 0.09 0.01 7.19 <0.001  0.03 3.04 0.002 1.78 0.22 7.79 <0.001 

Belief hell 0.21 0.08 2.56 0.03 0.36 0.26 1.40 0.20 1.62 1.04 1.55 0.16 

Gender 0.09 0.02 3.57 <0.001 0.38 0.06 5.76 <0.001 3.19 0.46 6.95 <0.001 

GINI 0.03 0.03 1.02 0.34 0.04 0.11 0.36 0.73 1.87 0.52 3.57 0.01 

GDP per capita  0.04  0.48  0.15 1.87 0.10 2.13 0.68 3.13 0.02 

Parasite stress  0.05  0.83 0.01 0.17 0.07 0.95 0.41 0.67 0.62 0.56 

Protestant  0.05  0.79 01 0.16 0.02 0.98 0.06 0.62 0.10 0.92 

Religiosity attendance  0.07  0.02 19 0.23 0.84 0.42 0.18 0.94 0.19 0.85 

Market competitiveness 0.01 0.08 0.16 0.87 5 0.23 0.64 0.54 0.54 0.90 0.61 0.56 

Government effectiveness  0.16  0.12 13 0.48 0.27 0.80 1.24 1.90 0.65 0.53 

Knowledge  × Contrast1  0.04  0.37 0.03 0.11 0.27 0.78 0.39 0.74 0.53 0.60 

Rule of law  × Contrast1 0.07 0.12 0.60 0.56 0.01 0.25 0.02 0.98 0.23 1.54 15 0.88 

SVO  × Contrast1  0.02 0.85 0.39 0.01 0.05 0.29 0.77 0.24 0.36 65 0.51 

Belief hell  × Contrast1 0.004 0.07 0.001 0.99 0.11 0.14 0.77 0.45 0.23 0.85 0.28 0.78 

Gender  × Contrast1 0.06 0.04 1.60 0.11 0.14 0.10 1.37 0.17 0.69 0.73 0.95 0.34 

Parasite stress  × Contrast1  0.04  0.32 0.09 0.09 1.09 0.29 0.48 0.51 0.94 0.35 

Protestant  × Contrast1  0.04  0.09 0.12 0.08 1.40 0.18 0.43 0.51  0.41 

Religiosity attendance  × 

Contrast1 0.03 0.06 0.55 0.60 0.10 0.12 0.89 0.38 0.04 0.69 05 0.95 

Market competitiveness  × 

Contrast1 0.17 0.07 2.49 0.03 0.26 0.14 1.80 0.08 0.60 0.89 0.67 0.50 

Government effectiveness 

× Contrast1  0.13 80 0.44 0.02 0.28 10 0.92 0.02 1.74 0.01 0.99 
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4. PAYMENT MODELS

Table S7. Multilevel models with the data from the countries that included a manipulation of real 

and hypothetical payments (United Kingdom and South Korea). We used Contrast 1 

(ingroup vs outgroup and strangers), Common/Unilateral Knowledge, and participant 

payment were level-1 predictors in the models. Countries and participants were level-2 

predictors in the models. We conducted each model with the three dependent variables: 

Trust behavior, trustor expectations, and trustworthiness. 

Note. Contrast1 = ingroup vs outgroup + stranger conditions; Knowledge = common vs unilateral 
knowledge conditions; Payment = real incentives vs hypothetical scenarios conditions;

× = interaction term.  

5. KNOWLEDGE AND REPUTATIONAL CONCERN

We tested if the common vs unilateral knowledge manipulation affects reputational concern 

in an experimental study conducted on Mturk (N = 687). The study was a 2 (ingroup vs outgroup 

partner group membership; using minimal group paradigm) × 2 (High cohesion vs no-low 

cohesion) × 2 (common vs unilateral knowledge) between-subjects experimental design. Our 

dependent measure was cooperative behavior in one-shot prisoner’s dilemma task. We used a 

measure of reputational concern that has been validated in previous research (1,2). The measure 

includes four items on a 5-point Likert scale. An example item includes; “During the decision 

making task, I thought about how others would think about me”. Participants completed the 

measure of reputational concern after making their decision in the prisoner’s dilemmas task. The 

knowledge conditions had a small but significant effect on reputational concern, t(685) = 2.25, 

p = 0.025, d = 0.17. Participants in the common knowledge condition reported higher degree of 

  Trust behavior Trustor expectations Trustworthiness 

Variables b SE t p b SE t p b SE t p 
Contrast 1  0.09 0.07 1.32 0.18 0.16 0.15 1.10 0.27 0.31 0.91 0.34 0.73 

Knowledge 0.12 0.07 1.70 0.09 0.50 0.15 3.35 <0.001 0.88 0.91 0.97 0.83 

Payment 0.24 0.12 2.08 0.04 0.34 0.29 1.16 0.24 0.61 2.26 0.27 0.79 

Contrast 1 × Knowledge 0.10 0.09 1.17 0.24 12 0.20 0.64 0.52 1.00 1.21 0.83 0.40 

Payment × Contrast1 0.05 0.10 0.50 0.62 0.08 0.21 0.38 0.70 0.56 1.30 0.43 0.67 

Payment × Knowledge 0.03 0.10 0.70 0.48 0.26 0.21 1.22 0.22 0.90 1.30 0.69 0.49 
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reputational concern (M = 2.70, SD = 1.04) compared to participants in the unilateral knowledge 

condition (M = 2.52, SD = 0.97)).

6. ADDITIONAL ANALYSES

6.1. MULTILEVEL MODELS ASSUMING A BINOMIAL DISTRIBUTION

In addition to the models presented in our paper, we ran additional analyses that consider the 

discrete and censored nature of the dependent variables. In this section, we present multilevel 

generalized linear models on trust and trustor expectations, assuming the data are binomially 

distributed. These models were run in R with the lme4 package (3). 

The multilevel generalized linear models of Contrast 1 and Knowledge predicting trust behavior 
and trustor expectations. 
Fixed effects on Trust behavior: 
                                               b        SE      z             p     
(Intercept)                           -0.01    0.05  -0.28       0.77     
Contrast1                              0.17    0.03   5.01     <0.001 
Knowledge                           0.16    0.02   8.05     <0.001 
Contrast1 × Knowledge      -0.03    0.03  -0.97       0.333     
 
 
Fixed effects on Trustor expectations: 
                                           b        SE      z            p  
(Intercept)                       -1.06   0.05 -21.93     <0.001 
Contrast1                          0.11   0.03    3.68     <0.001 
knowledge                        0.12   0.01    8.94     <0.001 
Contrast1 × Knowledge   0.01   0.02     0.01        0.94    
 
The multilevel models of Contrast 1, Knowledge, and SVO predicting trust behavior and trustor 
expectations. 
Fixed effects on Trust behavior: 
                                               b      SE      z            p  
(Intercept)                         -0.01   0.05  -0.15      0.88     
Contrast1                            0.17   0.03   4.95    <0.001 
knowledge                          0.17   0.02   8.04    <0.001 
SVO angle                          0.08   0.02   4.64    <0.001 
Contrast1 × Knowledge    -0.03   0.03  -0.88      0.38     
Contrast1 × SVO angle     -0.02   0.01  -1.11      0.26     
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Fixed effects Trustor Expectations: 
                                               b        SE      z            p  
(Intercept)                         -1.05   0.05 -20.60   <0.001 
Contrast1                            0.11   0.03    3.59   <0.001 
Knowledge                         0.12   0.01    8.74   <0.001 
SVO angle                         -0.02   0.02  -1.41       0.16   
Contrast1 × Knowledge     0.01   0.02    0.43       0.67     
Contrast1 × SVO angle     -0.01   0.01  -0.86       0.39     
 
The multilevel models of Contrast 1, Knowledge, Gender and SVO predicting trust behavior and 
trustor expectations 
Fixed effects on Trust behavior: 
                                              b        SE       z          p  
(Intercept)                         -0.05    0.05  -1.06     0.29   
Contrast1                            0.14    0.04   3.68   <0.001 
Knowledge                         0.17    0.02   8.01   <0.001 
SVO angle                          0.08    0.02   4.73   <0.001 
Gender                                0.09    0.03   2.49     0.01 
Contrast1 × Knowledge    -0.03    0.03  -0.86     0.39     
Contrast1 × SVO angle     -0.02    0.02  -1.09     0.28     
Contrast1 × Gender            0.06    0.03   1.98      0.05   
 
Fixed effects Trustor expectations: 
                                             b        SE        z            p      
(Intercept)                         -1.14   0.05   -20.98   <0.001 
Contrast1                            0.09   0.03    2.67        0.007  
Knowledge                         0.12   0.01    8.94     <0.001 
SVO angle                         -0.02   0.01   -1.27        0.204     
Gender                                0.16   0.03    4.24     <0.001 
Contrast1 × Knowledge      0.01   0.02    0.35        0.72     
Contrast1 × SVO angle     -0.01   0.01   -0.81        0.42     
Contrast1 × Gender            0.04   0.02     1.98        0.05   
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6.2. TOBIT MODELS

We further analyzed Tobit model for each country to observe whether we could replicate the 

findings reported in our meta-analysis. To run these models, we used the software R and the 

package censreg (4). 

6.3. BETWEEN-SUBJECT EFFECT OF KNOWLEDGE ON TRUST BEHAVIOR

To rule out the possibility that the effect of knowledge on trust was not due to the within-subjects 

structure of our design, we rerun the analysis only considering the first decision of each participant and 

test whether a between-subject manipulation of common versus unilateral knowledge had a significant 

effect on trust behavior. The model was a multilevel model where countries was a random factor. The 

final sample size for this analysis consisted of 1,241 participants. The results are consistent with the 

analyses using the entire data and the within-subjects manipulation. Participants give more to others 

when making trustor decisions in the common knowledge condition (M = 2.74, SD = 1.03), compared 

to the unilateral knowledge condition, (M = 2.57, SD = 1.08), b = 0.16, t(1231.34) = 2.60, p = .009.

 
  Ingroup Favoritism Knowledge 
Argentina 0.12 0.18† 
Brazil 0.007 0.15 
China 0.08 0.02 
Estonia 0.28** 0.19* 
Germany 0.45** 0.15* 
Indonesia 0.27* 0.21* 
Italy 0.13* 0.15* 
Japan 0.47** 0.30** 
Korea 0.11 0.10 
New Zealand 0.29** 0.23* 
Poland 0.10 0.22** 
Russia 0.29** 0.19* 
Spain 0.09 0.17* 
Taiwan 0.15† 0.15† 
Turkey  0.10 0.27* 
United 
Kingdom 0.18* 0.27* 
United States 0.18 0.03 
Significance level: † <.10; *<.05; **<.001 
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7. INSTRUCTIONS

INFORMED CONSENT FORM

IntroductIon

This is a study on decision making. The study is being conducted by Professor James Liu at 

Massey University and Professor Daniel Balliet at Free University of Amsterdam.

We aim at testing some theories about decision making. For this reason, we kindly ask you 

to answer the survey seriously.

 

Procedures

The purpose of this research is to examine decision making in different situations. You will 

interact with some other participants in several decision making tasks. Then, you will be asked 

to answer some questions about the decision making tasks. We estimate it will take no more 

than 25 minutes to complete the study.

 

rIsks/dIscomforts

There are no anticipated risks for participating in this study.

 

BenefIts

A potential benefit of participating is that you might learn something about decision-making 

that you might not have been aware of before. You may also be assigned to make a decision 

involving or being affected by someone from another country.

confIdentIalIty

All of your answers will be kept confidential. Any information you provide will be stored 

indefinitely on the encrypted and password protected site, and on password-protected 

computers only. When presenting the results of this research, we will in no way focus on 
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individual participants’ responses and will instead present the findings in summary form. You 

will not be asked for information that would enable you to be identified personally.

This research is supported by a grant from the Department of Defense- anonymous data can 

be shared with their qualified personnel.

 

Compensation

Independent Variable:

     [payment condition only in United Kingdom and South Korea]

15. Depending on you and others' decisions in the decision-making tasks, you will have an 

opportunity to earn up to $$ dollars. 

 [no payment condition]

You are playing for Monetary Units, a fictional currency that gauges how well you are doing 

at the decision-making task. These Monetary Units are meaningful in the context of the 

experiment, but have no value in the real world.

End IV

         

partiCipation & rights

Your participation in this study is completely voluntary. You are free to choose to withdraw 

from the study at any point.

 

Questions about the researCh

If you would like to receive a summary of the results of this study, or have any questions, please 

email Professor James Liu at digital.influence@massey.ac.nz. This project has been reviewed 

and approved by the Massey University Human Ethics Committee: Northern, Application 
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MUHECNNOR 16/31. If you have any ethics concerns, please email humanethicsnorth@

massey.ac.nz.

If you understand the information above and agree to participate in this research project, 

please click “I Agree” to start with this study..

If you do not wish to participate right now, please close your web browser.

Thank you for considering participating.

I AGREE
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7.1. COMMON KNOWLEDGE, INGROUP, TRUST BEHAVIOR

COMMON KNOWLEDGE, INGROUP, TRUSTOR EXPECTATIONS
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7.2. UNILATERAL KNOWLEDGE, INGROUP, TRUST BEHAVIOR

UNILATERAL KNOWLEDGE, INGROUP, TRUSTOR EXPECTATIONS
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7.3. COMMON KNOWLEDGE, OUTGROUP, TRUST BEHAVIOR

COMMON KNOWLEDGE, OUTGROUP, TRUSTOR EXPECTATIONS 
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7.4. UNILATERAL KNOWLEDGE, OUTGROUP, TRUST BEHAVIOR 

UNILATERAL KNOWLEDGE, OUTGROUP, TRUSTOR EXPECTATIONS
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7.5. UNILATERAL KNOWLEDGE, STRANGER, TRUST BEHAVIOR  

UNILATERAL KNOWLEDGE, STRANGER, TRUSTOR EXPECTATIONS 
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7.6. COMMON KNOWLEDGE, INGROUP, TRUSTWORTHINESS 

7.7. UNILATERAL KNOWLEDGE, INGROUP, TRUSTWORTHINESS 
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7.8. COMMON KNOWLEDGE, OUTGROUP, TRUSTWORTHINESS

7.9. UNILATERAL KNOWLEDGE, OUTGROUP, TRUSTWORTHINESS 
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7.10. UNILATERAL KNOWLEDGE, STRANGER, TRUSTWORTHINESS  

8. R CODES MULTILEVEL MODELS

Models with Contrast 1 and Knowledge.

lmer(Trust behavior~Contrast1*knowledge + (Contrast1|Country) + (1|ID), data=Tdata)

lmer(Trustor expectations~Contrast1*knowledge + (Contrast1|Country) + (1|ID), data=Tdata)

lmer(Trustworthiness~Contrast1*knowledge + (Contrast1|Country) + (1|ID), data=Tdata)

Models with Contrast 1, Knowledge and SVO.

lmer(Trust behavior~Contrast1*knowledge + SVO_angle*Contrast1 + (Contrast1|Country) + (1|ID), data=Tdata)

lmer(Trustor expectations~Contrast1*knowledge + SVO_angle*Contrast1  + (Contrast1|Country) + (1|ID), data=Tdata)

lmer(Trustworthiness~Contrast1*knowledge + SVO_angle*Contrast1  + (Contrast1|Country) + (1|ID), data=Tdata)

Models with Contrast 1, Knowledge, SVO and Gender.

lmer(Trust~Contrast1*knowledge + SVO_angle*Contrast1 + Contrast1*newGENDER +

 (Contrast1|Country) + (1|ID), data=Tdata)

lmer(Expectations~Contrast1*knowledge + SVO_angle*Contrast1 + Contrast1*newGENDER 

+ (Contrast1|Country) + (1|ID), data=Tdata)
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lmer(Trustworthiness~Contrast1*knowledge + SVO_angle*Contrast1 + Contrast1*newGENDER +

 (Contrast1|Country) + (1|ID), data=Tdata)

Models with Contrast 1, Knowledge, SVO, Gender and cross-cultural variables.

lmer(Trust behavior~ Contrast1*knowledge+Contrast1*Rule_of_Law_s+Contrast1*SVO_

angle+Contrast1*Belief_hell_s+Contrast1*newGENDER+GINI_s+GDPcapita_2015_

s+Contrast1*Parasite_stress_s+Contrast1*Protestant_s+Contrast1*Religiosity_attendance_

s+Contrast1*market_competitiveness_s+Contrast1*Government_effectiveness_

s+(ContrastContrast1|Country), data=Tdata)  

lmer(Trustor expectations~ Contrast1*knowledge+ContrastContrast1*Rule_of_Law_

s+Contrast1*SVO_angle+Contrast1*Belief_hell_s+Contrast1*newGENDER+GINI_

s+GDPcapita_2015_s+Contrast1*Parasite_stress_s+Contrast1*Protestant_

s+Contrast1*Religiosity_attendance_s+Contrast1*market_competitiveness_

s+Contrast1*Government_effectiveness_s+(Contrast1|Country), data=Tdata)

  

lmer(Trustworthiness~Contrast1*knowledge+Contrast1*Rule_of_Law_s+Contrast1*SVO_

angle+Contrast1*Belief_hell_s+Contrast1*newGENDER+GINI_s+GDPcapita_2015_

s+Contrast1*Parasite_stress_s+Contrast1*Protestant_s+Contrast1*Religiosity_

attendance_s+Contrast1*market_competitiveness_s+Contrast1*Government_effectiveness_

s+(Contrast1|Country), data=Tdata)
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9. CORRELATION BETWEEN TRUST AND TRUSTWORTHINESS 

Previous research found medium correlation between trust behavior and trustworthiness. 

Yamagishi and colleagues (5) found a correlation of 0.52 while Peysakhovich, Nowak and Rand 

(6) found a correlation of 0.49. In our study, the correlation between trust and trustworthiness 

was 0.27.
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