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Introduction: Global challenges like pandemics and climate change are fundamentally cooperation problems, where individual interests often conflict with the collective good. Rising economic inequality and individualism are believed to erode social cohesion and cooperation, exacerbating these tensions. Public goods games (PGGs) are widely used to study cooperation in scenarios of unequal resource distribution, but findings on the effects of inequality remain inconsistent, partly due to varied applications of heterogeneity across studies.

Methods: This study introduces a novel research design that directly compares collectivistic and individualistic groups to examine the combined effects of individualism and inequality on cooperation. Groups were exposed to different resource distribution conditions, including both equal and unequal distributions, and their cooperation rates were measured.

Results: The findings reveal no significant differences in cooperation rates between collectivistic and individualistic groups. However, groups with higher inequality exhibited significantly higher cooperation rates than those with equal resource distributions. Notably, heterogeneous groups showed considerable variation in their success at establishing cooperation. Further analysis indicates that the willingness to reduce initial inequality served as a strong signal, enhancing group identity and fostering cooperation.

Discussion: The results suggest that in contexts where group identity is strong, inequality can act as a coordination mechanism, enabling groups to distribute the burden of collective costs more effectively and enhancing overall cooperation. These findings challenge the assumption that inequality inherently undermines cooperation and highlight the potential for strategically leveraging inequality in contexts characterized by collectivistic norms.
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1 Introduction

Many of the most pressing challenges we face today can be understood as cooperation problems. For instance, while there are numerous alternatives to flying or consuming meat products that could help mitigate climate change, encouraging widespread adoption of these climate-friendly behaviors remains difficult. An intact climate functions as a public good—everyone benefits from it, regardless of their individual contributions to reducing CO2 emissions. This leads to individual interests often being at odds with collective interests, resulting in a destruction of important public goods, which is suboptimal for society as a whole. What makes these large-scale cooperation challenges even more daunting is that they are often globally rooted and affect nearly everyone in society. As a result, individuals from diverse cultural, socioeconomic, and personal backgrounds must come together, which can create significant challenges in aligning efforts to address these problems effectively. Most of the present cooperation problems therefore also involve a great amount of heterogeneity between the participating parties, especially as economic inequality has been on the rise in the past years (Xu and Marandola, 2023). In fact, more unequal societies tend to show various undesirable social outcomes such as reduced economic growth (OECD, 2015), more violence (Pickett and Wilkinson, 2015) and lower life-expectancies (Bor et al., 2017; De Vogli et al., 2005). The most prominent explanation for these concerning developments is that inequality deteriorates social cohesion leading to a decay of cooperation (Tucker and Xu, 2023). Given the complex interplay of diverse backgrounds and the growing impact of inequality, understanding and fostering cooperation has become increasingly crucial for addressing global challenges.

In addition to an increase in inequality, we can also observe a shift toward societies becoming increasingly individualistic (Santos et al., 2017). While individual cultural differences remain, individualism is one of the most quintessential products of modernity with modern philosophy, politics and the economy all revolving around the individual. This focus on the individual has led to positive accomplishments such as increased entrepreneurship, more cultural diversity or the establishment of various human right movements. However, some fear that an increasingly individualistic society also leads to people becoming selfish, detached from social ties and unwilling to contribute to any form of public good (Hahm, 2000). In fact, a lot of public goods diminished as a result of groups getting more individualistic. Trade unions depreciated as a result of a shift from distinct working classes to a more diverse workforce (Visser, 2019) or more individualistic counties in the US engaged in less social distancing and were more reluctant to vaccines during the COVID-19 pandemic (Bian et al., 2022). The question arises: What happens to an already heterogenous society, if this society also becomes increasingly individualistic? This study tries to answer this question by pursuing the following research question: How do collectivistic and individualistic resource distributions affect cooperation in heterogenous groups and what's the role of group identity?

The influence of heterogeneity and inequality on cooperation has been studied extensively in the past. However, experimental studies examining the impact of unequal resources on cooperation in public goods dilemma do not completely agree. While some studies find that inequality significantly decreases cooperation (Anderson et al., 2008; Heap et al., 2016; Tavoni et al., 2011), other studies report no effect (Chan et al., 1996; Hofmeyr et al., 2007) or show that heterogeneity might even foster cooperation (Hauser et al., 2019). Regarding the effect of individualism on cooperation, previous research has mainly focused on individualistic and collectivistic psychological traits. These studies have shown that individualism can have an influence on cooperation, for example on pro-environmental behavior (Moon et al., 2023) and group tasks (Chen et al., 2007; Wagner, 1995). However, there is not much research, which studies the influence of inequality and individualism on cooperation within an experimental setting.

This study tries to shed light on these mixed results about the effect of inequality on cooperation. It does so by investigating why different studies might show non-converging results by taking a closer look at the definition of heterogeneity and how different forms of inequality have been deployed in previous studies. The study therefore contributes to the existing literature by implementing a new research design which compares collectivistic and individualistic groups to examine the effect of individualism within heterogeneous groups in the public goods game (PGG). Collectivistic groups are defined as heterogeneous groups containing homogenous subgroups (e.g., initial endowments of 150, 150, 50, 50 tokens), while in individualistic groups each group member is unique in terms of their endowment (e.g., initial endowments 160, 120, 80, 40 tokens). This research design allows a clean test of the predictions made by Tyler and Blader (2001), based on the social identity theory (Tajfel and Turner, 2001), which postulates that cooperation is higher the more similar group members are to each other. Furthermore, previous studies have often argued that inequality might affect cooperation through the pathway of group identity. This approach presumes that for high identifiers (high group identity) the group is not only an external entity, but also part of their self-identification (Spears, 2021). This increase in group orientation in turn leads to higher cooperation, when group identity is high. By incorporating both inequality conditions and group identity, this study provides a novel approach to examine the influence of these factors on cooperation within the context of the public goods game (PGG).

The results from an online experiment with 120 participants reveal no significant difference between collectivistic and individualistic groups, which contradicts the social identity theory and puts the results from previous studies in question, which argued that heterogenous groups can only be cooperative, when containing homogenous subgroups (Fung and Au, 2014; Martinangeli and Martinsson, 2020). The study further shows significantly higher cooperation in the two inequality treatments compared to the base version, which resembles an opposite finding to most previous research. Furthermore, the study shows that group identity seems to be an important mediator for the effect of inequality on cooperation, with higher group identity leading to significantly higher cooperation rates. Further analysis revealed that heterogeneous groups showed a great divergence in how successful they were in establishing cooperation. This study identified, that an early ability to reduce the initial inequality is a decisive factor for fostering cooperation, despite the presence of inequality. Groups, able to reduce inequality in the beginning of the game, seem to send a strong signal toward their members, leading to higher group identity. This higher identification with one's group in return leads to people cooperating significantly more often. For groups with high group identity, inequality seems to possess a coordinative function, where it's clear for everybody how much everyone should contribute, leading to an increase in cooperation.



2 Related literature


2.1 Inequality and cooperation

The negative effects of inequality on various economic, social and political areas are well documented. For example, in industrialized countries, economic growth decreases with an increasingly unequal wealth distribution (OECD, 2015) and inequality can even have such severe effects as increasing violence (Pickett and Wilkinson, 2015), undermining democracy (Kuhn et al., 2016) and lowering life-expectancy (Bor et al., 2017; De Vogli et al., 2005). The most prominent explanation for these findings is that inequality reduces social cohesion and the willingness of individuals to cooperate with each other. This results in an insufficient provision of crucial public goods, which is detrimental for a functioning and healthy society (Anderson et al., 2008). Addressing inequality is therefore essential not only for promoting social cohesion but also for ensuring equal contributions toward public goods.

Because of this importance of these effects, social scientists have become very interested in the influence of inequality on cooperation. Two major pathways, the resource-based model and the identity-based model, have been proposed to explain how inequality affects cooperation. The resource-based model postulates that the behavior of the different group members is mainly influenced by the material resources they receive from the group (Fung and Au, 2014). The prediction of the resource-based model for heterogenous groups would be, that inequality affects cooperation simply through differences in payoffs (Aksoy, 2019). Hence, cooperation should decrease under inequality conditions because people tend to be inequity-averse and dislike payoff differences more when it is to their disadvantage (Fehr and Schmidt, 1999).

The main argument of the identity-based model is that the motivation of group members to cooperate is strongly influenced by their identification with the group (Fung and Au, 2014). Inequality can thereby serve as an additional social dimension on which a group identity can be formed (Aksoy, 2019). Therefore, homogeneity between endowments should lead to higher cooperation through the pathway of group identity: “{...}, homogeneity of endowment among group members could accentuate perceived similarity among group members. They are then more likely to self-categorize themselves as in group members. Individuals with high group identity are more group-interest oriented and cooperate more” (Fung and Au, 2014, p. 10). Thus, it can be suggested that group identity mediates the effect of inequality on cooperation by fostering a sense of fairness and collective purpose, particularly when inequality is actively reduced early in the interaction. This strengthened group identity, in turn, encourages group-oriented behavior, leading to higher cooperation rates.

To understand the importance of economic inequality on cooperation better, studies have examined the impact of unequal endowments in public goods games. However, findings of past studies do not completely align. Most studies found that in heterogenous groups, with unequal endowments, cooperation was significantly lower than in homogenous groups, in which each member gets the same endowment (Anderson et al., 2008; Heap et al., 2016; Tavoni et al., 2011). However, some researchers do not find inequality to lower cooperation significantly (Chan et al., 1996; Hofmeyr et al., 2007), while others argue that heterogeneity can even foster cooperation (Hauser et al., 2019). These conflicting results highlight the complexity of the relationship between inequality and cooperation, suggesting that additional factors may influence how unequal endowments affect group dynamics.



2.2 Different forms of heterogeneity

One reason for these non-converging results may be that heterogeneity has not been deployed consistently in previous studies. As a foundation, the inequality of endowments needs to be clearly quantified in order to concretely measure how the degree of inequality impacts cooperation. Inequality within a group can be quantified using the Gini-Coefficient (GC), a measure that ranges from 0 (complete equality) to 1 (complete inequality). The GC reflects the degree to which endowments differ among group members, with higher values indicating greater inequality. This measure can be leveraged to better understand how disparities in resources can impact group dynamics, particularly in the context of cooperation.

Apart from inequality measures, the specific allocation of inequal endowments needs to be considered. An overview of endowment allocations can be seen in Figure 1. Previous studies have implemented different inequality structures, particularly by allocating collectivistic and individualistic resource distributions. For instance, Heap et al. (2016) demonstrated that individualistic resource distributions (e.g., 20, 50, 80 tokens) led to a significant decrease in cooperation, suggesting that greater disparity between individuals can undermine collective efforts. Conversely, Hofmeyr et al. (2007) examined collectivistic groups (e.g., 30, 30, 50, 50 tokens) and found no significant effect of inequality on cooperation, indicating that the presence of homogeneous subgroups might mitigate the negative impacts of inequality. Importantly, these approaches represent symmetric distributions, where unequal endowments were allocated evenly across group members, ensuring that disparities were balanced within the group.


[image: Figure 1]
FIGURE 1
 Scheme of the different forms of resource distribution.


While symmetric approaches ensure balanced disparities within groups, some studies have introduced asymmetry in resource distributions (e.g., 20, 20, 50 tokens) by comparing symmetrically individualistic groups with asymmetrically hegemonic groups, where resources are skewed (Fung and Au, 2014). This introduction of asymmetry complicates the interpretation of results, as it potentially confounds the distinct effects of collectivistic vs. individualistic distributions. Indeed, Paetzel and Traub (2017) have demonstrated that skewness itself can significantly influence cooperation, making it challenging to disentangle the role of group identity from the effects of asymmetric resource allocation. To avoid these confounding factors and provide a clearer understanding of how symmetric inequality conditions affect cooperation, the current study focuses exclusively on symmetric comparisons between collectivistic and individualistic groups, deliberately steering clear of asymmetric approaches.



2.3 Individualism and collectivism

Understanding the fundamental differences between individualism and collectivism is crucial for exploring how these social identities shape behavior in cooperative contexts. Individualism tends to favor the individual over the group, where personal interests are more important than the needs of groups (Wagner, 1995). Individualistic groups are more likely to define themselves as autonomous entities independent of social groups (Chen et al., 2007). Collectivism on the other hand arises when interests of groups are accorded greater importance than the needs of individuals. Collectivistic groups are more concerned with the wellbeing of the group than their personal desires (Marcus and Le, 2013). This difference in we-feeling or social identity between individualistic and collectivistic groups can thereby also influence cooperative behavior in social dilemmas. Individualism tends to amplify the personal identity of a person, which is highlighted by thinking about yourself as a unique individual and strengthens a motivation to maximize individual payoffs. Collectivism reinforces the social identity or group identity, which makes people think about in-group members more in terms of similarities and leads to people focusing more on the outcome for the whole group (Simpson, 2006).

It has already been shown that individualism and collectivism play a crucial role for collective action in natural settings. The study by Moon et al. (2023) showed that people with more collectivistic psychological traits engage significantly more often in pro-environmental behavior (PEB). The reason for this is that their group-oriented goals and norms align better with the collective-oriented public good of a healthy environment. More individualistic people on the other hand show less PEB because they tend to favor independence and their behavior is strongly driven by self-interest. Other papers have shown the same mechanism also for group projects, where collectivistic students contributed significantly more to the assignment than individualistic students did (Chen et al., 2007; Wagner, 1995). These findings highlight the significant impact of social identity on collective action, demonstrating that individualistic and collectivistic traits can influence how people engage in cooperative behaviors and contribute to group efforts.



2.4 Hypotheses

This paper examines whether individualistic and collectivistic motivations are merely psychological traits that influence a person's propensity to cooperate, or whether these motivations can also be shaped by the distribution of resources. Specifically, it investigates whether different resource distributions, either collectivistic or individualistic, can be used to influence participants' decision-making and induce different levels of cooperative behavior. An individualistic distribution means that each member of a group receives a different amount of resources, emphasizing individuality and distinctiveness. Collectivistic distributions, on the other hand, are operationalized as heterogeneous groups containing homogeneous subgroups. This operationalization aligns with Social Identity Theory, which posits that perceived similarity among group members fosters group identity (Hogg, 2003). Homogeneous subgroups within heterogenous groups provide pockets of similarity, reinforcing shared identity and collective behavior. This reflects the principles of collectivism, where a shared group identity fosters prioritization of group outcomes and mutual goals over individual gain.

Social Identity Theory predicts that different resource distributions affect cooperation by influencing how much individuals identify with their group. Perceived similarity makes people more likely to categorize themselves as group members, increasing group-oriented behavior and cooperation. It follows that cooperation should be particularly high in homogeneous groups, where every member receives the same resources.

Hypothesis 1: Cooperation is lower in both inequality treatments (individualistic and collectivistic) compared to the baseline treatment with no inequality.

However, group identity and cooperation rates might also differ between different forms of heterogeneity. In collectivistic groups, group identity might be less likely to decline because each person always has another group member with an equal amount of resources (Fung and Au, 2014). Homogeneous subgroups might lead to relatively high levels of group identity and stable levels of cooperation, despite high levels of inequality at the group level. Members of individualistic groups, on the other hand, are more likely to maintain a strong personal identity because there is greater differentiation between each group member. Hence the second hypothesis:

Hypothesis 2: Cooperation is lower in the individualistic treatment compared to the collectivistic treatment.

The second aim of this study is to further explore how heterogeneity affects cooperation rates in public goods dilemmas. While previous research has suggested that differences in cooperation between homogeneous and heterogeneous groups may be due to different levels of group identification (Aksoy, 2019; Fung and Au, 2014; Martinangeli and Martinsson, 2020), this assumption has not been directly tested. These studies often rely on social identity theory to explain their findings, but fall short by not explicitly measuring group identification. Given that higher group identification has already been shown to significantly enhance cooperation in homogeneous groups (Simpson, 2006), it is crucial to investigate whether this relationship also holds in heterogeneous groups. This study examines the interplay between inequality and group identity and how they together affect cooperative behavior.

Hypothesis 3: Group Identity mediates the effect of inequality on cooperation.




3 Methods


3.1 The public goods game

There were three types of groups examined in this study: (1) the baseline of homogeneous groups with equal endowments, (2) collectivistic groups with two high endowment players and two low endowment players, and (3) individualistic groups with a symmetrical distribution of very high, high, low and very low endowments. Participants played a repeated linear public goods game in groups of four players, which lasted for 10 rounds. In each round, players were able to allocate their endowment (Tokens) between a private account and a group account. Tokens kept back by the players directly converted into their profit. Each contribution made to the group account was doubled and equally shared among all the group members (MPCR = 0.5). After each contribution round, players were able to see all the contributions and profits of the other group members. However, anonymity was guaranteed throughout the experiment.



3.2 Treatment

Each treatment was given a specific allocation of tokens according to the corresponding inequality measure (see Table 1). In the homogeneous baseline groups, each of the four players received 100 tokens. In the collectivistic group treatment, two players received a high endowment of 150 tokens, while two players received a low endowment of 50 tokens. In the individualistic groups, each player received a different amount of either 160, 120, 80, or 40 tokens. Endowments were randomly assigned, as research has shown that contributions are unaffected by whether endowments are earned or randomly assigned (Cherry et al., 2005), and random assignment also eliminates potential sorting effects. The specific number of tokens was chosen to make the collectivistic and individualistic groups as similar as possible. For example, the collectivistic and individualistic groups do not differ in the degree of inequality, as both groups have a Gini coefficient1 of 0.25 (see Appendix 1 for the calculation). In addition, the distribution of tokens in the collectivistic and individualistic groups is symmetrical. This means that there is no skew toward either high or low endowments, as in previous studies (Fung and Au, 2014; Martinangeli and Martinsson, 2020). The only difference between the two treatments is that in collectivistic groups there are two subgroups, each with the same number of tokens, whereas in individualistic groups each group member receives a different endowment. The mean endowments are the same for all treatments and the Nash equilibrium is zero contribution for all groups.


TABLE 1 Endowment distributions by treatment.
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3.3 Measures

The questions for measuring group identity are based on the group-identity scale (GIS) by Hinkle et al. (1989) and slightly modified to capture five distinct categories: self-categorization, evaluation, importance, attachment and behavioral involvement (see Appendix 2). The resulting group identity index captures the most important dimensions for a valid measurement of identity according to Heere and James (2007) and has already been shown to correlate positively with cooperation (Chen et al., 2007). One additional question asked whether participants felt a stronger connection to some group members compared to others to check for potential differences between collectivistic and individualistic groups. Finally, participants had to state how (un)equal they perceived the resource distributions in the two inequality treatments to make sure both treatments triggered the same level of perceived inequality.



3.4 Recruitment and experiment

The experiment was programmed in Python and deployed using the Otree framework (Chen et al., 2016). Participants were recruited from Prolific, a platform commonly used to recruit participants for research purposes. Studies have shown that Prolific provides higher data quality compared to other online samples, such as MTurk (Peer et al., 2022). In addition, online samples do not show lower diversity and data quality than traditional laboratory experiments, which tend to recruit students from universities (Douglas et al., 2023). However, it's important to note that the present online sample may not be representative when making population-level inferences about the whole population (see also descriptive statistics). Participants received a fixed enrolment fee (£2) if they completed the full study. They also received a bonus payment based on their performance in the public goods game, with 500 tokens converted to £1. On average, participants received £2.86 in bonus payments and took 12 min and 31 s to complete the study, resulting in an average hourly wage of £23.33.




4 Results


4.1 Descriptive results

A total of 120 people took part in the experiment. Sociodemographic information about the participants was obtained from their personal profile on Prolific. This has the advantage that users on Prolific have to verify their age and gender with official identification. Categorical variables were grouped and expired data were coded as missing. Table 2 provides an overview of the socio-demographic characteristics of this sample. Regarding age, it's important to note that the subjects in our sample are relatively young, with an average age of 26.8 years and the oldest participant being 54 years old. In terms of gender, slightly more participants identified as male 50.8% (n = 61) than female 47.5% (n = 57) and two people did not indicate their gender. In terms of other socio-demographic characteristics, the sample includes participants who are predominantly white 75% (n = 90) and non-native English speakers 80.8% (n = 97). Slightly more participants are in paid employment 43.3% (n = 52) than are not currently in paid employment 37.5% (n = 45), while 23 people didn't specify their employment status. The sample is geographically diverse, with people from different countries and a total of 25 nationalities represented in the sample. Portugal had the most participants with 21.7% (n = 26), followed by Poland with 20.8% (n = 25), South Africa with 15% (n = 18), Italy with 10% (n = 12) and Mexico with 5.8% (n = 7). These countries represented the majority of participants and together accounted for 73.3% of the total sample.


TABLE 2 Descriptive distributions of experiment sample.
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4.2 Decision analysis

Figure 2 shows the mean cooperation rates for homogeneous, collectivistic and individualistic groups over the 10 rounds of the public goods game, with 1 indicating a contribution of the entire endowment and 0 representing no contribution at all to the public good. The line plot shows that groups in all treatments start out with a cooperation rate of ~35%. Afterwards cooperation increases up until round 5 or 6, although this increase is more pronounced for the individualistic and collectivistic groups compared to the base version. In the following, the cooperation rate drops constantly in the base version and reaches a low point by the end of round 10 (26.8%). In contrast, the cooperation rate remains relatively stable in the two treatments with inequality.


[image: Figure 2]
FIGURE 2
 Line plot of average contribution rates by treatment.


Figure 3 shows the average cooperation rates across all three treatments. The mean cooperation rate over 10 rounds for the baseline treatment is 35.7%, with a minimum contribution of 0% and no one contributing more than 80% of their total endowment. Collectivistic (mean 51.3%, SD 27.7%) and individualistic (mean 51.5%, SD 26.8%) treatments show substantially higher contributions on average than the baseline treatment (mean 35.7%, SD 21.8%). Welch's t-tests2 confirm this difference, with the collectivistic treatment showing a statistically significant increase in contributions compared to the base version (t = 2.795, p = 0.0033), and the individualistic treatment also showing a significant increase (t = 2.895, p = 0.0025, 95%). The high standard deviations suggest that the groups differed considerably in how successfully they established cooperation. This is especially true in the two inequality treatments, where some participants did not contribute at all, while others contributed almost their entire endowment.
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FIGURE 3
 Boxplot of mean cooperation rate by treatment. **p < 0.05, indicates statistically significant differences.


A linear regression analysis was performed to check whether the differences in cooperation between treatments are indeed statistically significant (see Table 3). The dependent variable is the mean cooperation rate over all 10 rounds of the public goods game. For the regression analysis, three individuals were excluded due to expired information on their socio-demographic characteristics, and one additional individual was excluded for not answering group identity items.


TABLE 3 Linear regression analysis of mean cooperation rate.

[image: Table 3]

The gross model of the linear regression shows the difference in cooperation rates between participants in the different treatments. Compared to the baseline, cooperation is about 16 percentage points higher in the collectivistic treatment and even 18 percentage points higher for participants in individualistic groups, which can be described as a substantial difference. The regression analysis confirms the suggestion from the visual inspection of the box plot that these differences in cooperation are also statistically highly significant (p < 0.01). The net model includes the socio-demographic variables of age, gender, ethnicity and language as control variables. However, this has no effect on the coefficients for the treatment variable and none of the control variables has a significant effect on cooperation rates. This result does not support the first hypothesis that cooperation is lower in the two inequality treatments than in the baseline. In fact, the results show the opposite, that inequality leads to an increase in cooperation. This is surprising because the level of inequality was chosen to be relatively high (GC = 0.25) and the inequalities were perceived as very unequal (see Appendix 3). Furthermore, other studies using the same level of inequality have found a significant negative effect of inequality on cooperation (Cherry et al., 2005; Heap et al., 2016).

Responses to the post-experiment survey indicated that there was no significant difference in perceived inequality between the collectivistic and individualistic group treatments, as confirmed by a Welch's t-test3 (t = −0.927, p = 0.3547). This means that the two treatments, which have the same level of inequality (GC = 0.25), are also perceived as having a similar level of inequality. Nevertheless, the second hypothesis stated that cooperation would be lower in individualistic groups than in collectivistic groups. However, the results did not support this hypothesis. A t-test confirms that there is no statistically significant difference between collectivistic and individualistic groups in terms of cooperation (t = −0.043, p = 0.9659). The results also show only a marginal difference in group identity between the two inequality treatments (t = 0.641, p = 0.5235). In addition, participants in collectivistic groups were no more likely than participants in individualistic groups to agree that they felt more connected to some group members than to others. This further supports the finding that the different distribution of resources in the two inequality treatments did not affect either group identity or cooperation.

Finally, the mediation model examines whether group identity mediates the effect of inequality on cooperation, as stated in Hypothesis 3. The results in Table 4 show that an increase in group identity leads to a significant increase in cooperation. An additional point on the 45-point Likert scale increases cooperation by 1 percentage point on average. The effect remains significant even after controlling for the participants' final payout (see Table 4). At the same time, the coefficients on the treatment variable are actually lower in the mediation model than in the net model, suggesting that group identity at least partly mediates the treatment effect on cooperation. This finding supports Hypothesis 3, but not in the direction that was anticipated before the study was conducted. The assumption was that group identity would be lower in unequal groups and mediate the negative effect of inequality on cooperation. Now the opposite seems to be true. Group identity is higher in unequal groups and seems to mediate the increase in cooperation under inequality conditions.


TABLE 4 Linear regression analysis of mean cooperation rate in inequality treatments.
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4.3 Further decision analysis

As mentioned above, the results of the study could be described as counterintuitive, as they are not in line with most previous studies, most of which show a negative effect of inequality on cooperation. However, the results presented in this study are still highly significant and therefore require further investigation. Looking at the different groups under inequality conditions, it's clear that not all groups were more successful in cooperating than perfectly equal groups in the baseline version. Instead, there is a large divergence between groups that were very successful in establishing cooperation and groups where members did not cooperate at all (see also Appendix 4). This is also indicated by the larger standard deviation for collectivistic (SD = 0.277) and individualistic (SD = 0.268) groups compared to groups in the baseline version (SD = 0.218). The question arises: What makes a successful group even under conditions of inequality?


4.3.1 Inequality measures

When comparing the different groups in the two inequality treatments, it's striking that the groups are very different in how successful they are in reducing the initial inequality. All groups in the collectivistic and individualistic treatments start round 1 with the same level of inequality (GC = 0.25). However, some groups are able to halve inequality by the end of the first round, while other groups actually increase inequality. A rapid reduction in inequality could therefore act as a strong signal of group cohesion and encourage cooperation. Figure 4 shows the mean cooperation rates for groups above (GC > 0.165) and below (GC < 0.165) the median inequality after round 1 for the remaining nine rounds. Groups that were able to reduce their inequality below the median already show significantly higher cooperation rates in round 2, and cooperation tends to increase slightly in subsequent rounds. Groups those were not able to reduce inequality in round 1 show lower cooperation rates in round 2 and then cooperation remains relatively stable at a low level. Inequality reducing groups seem to be able to achieve very high and stable cooperation rates. Groups that are not able to reduce inequality tend to follow the trajectory of groups in the baseline version and show very similar cooperation rates. The ability to reduce inequality in the beginning seems to strongly benefit cooperation in subsequent rounds. This mechanism works in the same way for both collectivistic and individualistic groups.


[image: Figure 4]
FIGURE 4
 Plot of average contribution rates by treatment and inequality reduction.




4.3.2 Group identity

A similar pattern emerges when looking at the two inequality treatments through the lens of group identity. The median for the group identity variable was 26 on the 45-point Likert scale for collectivistic and individualistic groups. Participants were categorized as having either high (>26) or low ( ≤ 26) group identity. Figure 5 shows that there is little difference in cooperation for Round 1 between the different treatments and group identity categories. Instead, individuals with high group identity tend to increase their cooperation over time, with the largest jump in cooperation occurring from the first to the second round. Individuals with low group identity again follow the trajectory of participants in the baseline version, with cooperation rates remaining at a low level. Although everyone starts with a very similar level of cooperation in round 1, the level of cooperation evolves very differently in subsequent rounds, depending on one's identification with the group.
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FIGURE 5
 Plot of average contribution rates by treatment and group identity.




4.3.3 The mediating effect of group identity

A comparison of Figures 4, 5 shows that both graphs follow a very similar trajectory. Although it could be concluded that inequality reduction and group identity are related, the interaction did not prove significant in the linear regression (see Table 4). Nevertheless, the ability to reduce inequality at the beginning of the game could play an important role in establishing cooperation. The willingness to quickly address inequality thus becomes a unifying force that shapes the shared identity of the group, which in turn promotes cooperation in subsequent interactions. Indeed, members of groups that were able to reduce inequality below the median showed higher identification with their group than members of groups that were unable to do so (31 vs. 26 points on the identification scale). This finding supports the idea that early inequality reduction fosters a shared sense of fairness and collective purpose, enhancing group identity. The mediation analysis further supports this relationship (see Table 4). The inclusion of group identity in the mediation model reduced the coefficient for inequality (Gini coefficient after Round 1) from −3.57 in the net model to −2.81, indicating partial mediation. This suggests that group identity helps explain part of the effect of inequality on cooperation by encouraging group-oriented behavior. Participants with high group identity demonstrated a notable increase in cooperation over time, particularly between the first and second rounds, whereas participants with low group identity maintained low cooperation levels throughout the game. These findings underscore the importance of group identity as a mechanism that can transform early inequality reduction into sustained cooperative behavior.



4.3.4 Endowment inequalities

An interesting question is what drives the higher cooperation rates in the inequality treatments. In particular, do players with high endowments lead by example and contribute more, signaling a cooperative strategy as suggested by Güth et al. (2007) Initial contributions in round 1 suggest that players with higher endowments did indeed contribute more (see Appendix 5). In subsequent rounds, slightly advantaged and slightly disadvantaged participants increased their contributions to match those of higher endowed participants, while disadvantaged and very disadvantaged participants maintained lower contributions throughout the experiment (see Appendix 6). These patterns reveal three distinct groups: those with high, more neutral and low initial endowments. A linear mixed effects model shows that participants in the disadvantaged group contributed substantially less than those in the very advantaged group (β = −18.01, p ≈ 0.13), and those in the very disadvantaged group contributed even less (β = −24.05, p ≈ 0.08) (see Appendix 7). These results suggest that economic inequality affects cooperative behavior, with less advantaged individuals contributing less initially and over time. However, the higher contributions of advantaged participants effectively offset the lower contributions of disadvantaged groups, leading to higher overall mean cooperation rates in the inequality treatments compared to the baseline. Interestingly, while advantaged contributors can encourage slightly advantaged and disadvantaged participants to increase their contributions, they are less effective in increasing the contributions of the most disadvantaged.





5 Discussion

The aim of this study was to contribute to a better understanding of how inequality affects cooperation and to shed light on the somewhat mixed results of previous studies. The study showed that heterogeneity has not been used consistently in previous research and provided a categorization scheme to distinguish these different forms of inequality. Two new categories, “collectivistic groups” and “individualistic groups”, were proposed to examine the combined effect of individualism and inequality on cooperation. This research design allowed a clear test of the prediction of social identity theory that cooperation is higher when group members are more similar to each other. The results showed that there was no significant difference in cooperation between collectivistic and individualistic groups. This finding contradicts the social identity theory and the conclusions of Fung and Au (2014) and Martinangeli and Martinsson (2020), that heterogeneous groups can only be cooperative when they contain homogeneous subgroups. Furthermore, cooperation was significantly higher in collectivistic and individualistic groups compared to the baseline with no inequality. This is a surprising result, and is in contrast to most previous research. However, the groups in the two inequality treatments differed greatly in how successful they were at establishing cooperation. Further decision analysis revealed that the ability to reduce the initial inequality at the beginning of the game was a strong predictor of higher group identity and higher cooperation rates. For groups with high group identity, inequality seems to have a coordinative function, where it's clear to everyone how much everyone should contribute, leading to an increase in cooperation.

This study is not without its limitations. Firstly, we only looked at one specific level of inequality (GC=0.25). It can be argued that the mechanisms described in this study may vary depending on the level of inequality. Therefore, future studies should also examine other resource distributions and levels of inequality, similar to Fung and Au (2014), to confirm or reject the findings presented here. Second, this study represents a single-group paradigm, which is an oversimplification of reality. Individuals may only develop a strong group identity when comparing their in-group with other out-groups. Social identity theory suggests that in-group cooperation may increase when competing with other groups (Chen and Li, 2009). Therefore, in a multi-group setting, cooperation with the in-group might increase, while group negative attitudes toward members of other groups might develop (Guala and Filippin, 2017). Therefore, a more complex social structure with multiple different groups, as conducted by Martinangeli and Martinsson (2020), might be fruitful for future research. Third, inequality was introduced exogenously by randomly varying the endowments of the different agents. The positive effects of inequality on cooperation may be diminished if higher endowments are earned rather than randomly allocated. Although the study by Cherry et al. (2005) showed that cooperation in the PGG is not affected by whether endowments are earned or not, it's reasonable to assume that the effects of inequality are different in a real-world setting, where income is usually earned through work or some other form of merit. Finally, the survey questions were answered after playing the public goods game. Therefore, group identity scores could be biased depending on how successfully one's own group cooperated during the game. This limitation was accounted for by controlling for participants' final payouts, and the results indicated that higher group identity still leads to higher cooperation and partially mediates the effect of inequality on cooperation. However, future studies investigating the role of group identity on cooperation should include both ex-ante and ex-post measures of group identity.

Despite certain limitations, the results of this study provide valuable insights into how inequality can affect cooperation within heterogeneous groups. Contrary to the common belief that inequality and individualism inherently reduce social cohesion and cooperation, the Public Goods Game (PGG) results revealed no significant difference in cooperation between collectivistic and individualistic groups. In fact, cooperation was significantly higher in these inequality treatments than in the baseline, challenging previous research and the predictions of social identity theory, which suggests that similarity among group members promotes cooperation. Further analysis revealed that an early ability to reduce initial inequality strongly predicted higher group identity and cooperation rates. These findings suggest that inequality doesn't necessarily have a negative effect on cooperation; rather, especially in groups with strong group identity, it can serve a coordinative function, counteracting the diffusion of responsibility and even enhancing cooperative behavior. Although these findings are exploratory, they provide a promising basis for future research on how to achieve high levels of cooperation in the face of inequality and argue for policies that promote redistribution. For example, industrialized countries could set an example by taking greater responsibility in global cooperative efforts, such as combating climate change. By committing to a fairer distribution of resources and supporting less affluent countries through financial aid and technology transfer, these states could strengthen global group identity and foster a spirit of collective action. These implications could potentially lead to a reassessment of how resources are distributed, with the aim of promoting greater cooperation and social cohesion at both local and global levels.
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Footnotes

1The Gini coefficient was calculated with the formula [image: image], where xi is the endowment of person i and n is the number of participants.

2Note that p-values throughout this analysis were not corrected for multiple comparisons because the t-tests were limited to a small, pre-specified set of comparisons directly tied to the study's hypotheses, minimizing the risk of Type I errors.

3As in the previous analysis, p-values were not adjusted for multiple comparisons because the t-tests were conducted on a small, pre-specified set of comparisons directly aligned with the study's hypotheses, thereby minimizing the risk of Type I errors.
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