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A B S T R A C T   

We examine the role of cooperative preferences, beliefs, and punishments to uncover potential 
cross-societal differences in voluntary cooperation. Using one-shot public goods experiments in 
four comparable subject pools from the US and the UK (two similar Western societies) and 
Morocco and Turkey (two comparable non-Western societies), we find that cooperation is lower 
in Morocco and Turkey than in the UK and the US. Using the ABC approach – in which coop-
erative attitudes and beliefs explain cooperation – we show that cooperation is mostly driven by 
differences in beliefs rather than cooperative preferences or peer punishment, both of which are 
similar across the four subject pools. Our methodology is generalizable across subject pools and 
highlights the central role of beliefs in explaining differences in voluntary cooperation within and 
across culturally, economically, and institutionally diverse societies. Because our behavioral 
mechanisms correctly predict actual contributions, we argue that our approach provides a suit-
able methodology for analyzing the determinants of voluntary cooperation of any group of 
interest.   

1. Introduction 

Trust and social capital are crucial for economic prosperity, but vary considerably across societies (e.g., Knack and Keefer (1997); 
Guiso et al. (2008); Tabellini (2008); Fehr (2009); Algan and Cahuc (2013)). Social capital is often expressed as voluntary cooperation 
in situations where collective welfare and self-interest are in conflict. Here, we take a cross-societal perspective and use laboratory 
public goods experiments in four countries to investigate two behavioral mechanisms that likely generate variation in voluntary 
cooperation: (i) conditional cooperation and beliefs, and (ii) punishment. 

An important finding from years of behavioral research on voluntary cooperation is that many people are conditional cooperators: 
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their own willingness to cooperate increases with the cooperation of others.1 A second important (and related) finding is that beliefs 
about others’ contributions are positively correlated with people’s own contributions (e.g., Croson (2007); Fischbacher and Gächter 
(2010); Gächter and Renner (2018)). To control for the problem of belief endogeneity, Fischbacher et al. (2001) introduced an 
incentive-compatible method to elicit people’s cooperative attitudes, that is, their willingness to cooperate as a function of all levels of 
cooperation of others. Using this method, Fischbacher and Gächter (2010), Fischbacher et al. (2012), Gächter et al. (2017), Isler et al. 
(2021), and Gächter et al. (2022) found that cooperative attitudes (a) and beliefs (b) together explain the observed level of voluntary 
cooperation (c), i.e., a(b)→c. Gächter et al. (2017) refer to this approach as the ’ABC of cooperation’, which is our first behavioral 
mechanism. The ABC methodology enables us to see whether the societal background affects a or b, or both, such that it explains the 
observed societal-level variation in cooperation c. If differences in societal background matter for how people play a one-shot public 
goods game with identical incentives in each subject pool, then the ABC method should be able to pick it up and pinpoint where 
differences in cooperation, should they exist, are coming from. 

A further robust result is that many people are willing to incur costs to punish group members even in one-shot public goods games 
where a first-stage cooperation game is followed by possibilities of costly peer punishment at the second-stage (e.g., Fehr and Gächter 
(2002); Walker and Halloran (2004); Casari (2005); Anderson and Putterman (2006); Carpenter (2007); Egas and Riedl (2008); 
Nikiforakis and Normann (2008); Gächter and Herrmann (2011); Weber et al. (2018); Molleman et al. (2019)).2 Punishment of free 
riding thus provides a further channel affecting cooperative choices that is independent of cooperative attitudes and cooperative 
beliefs (Weber et al. (2018)). This can be the case if punishment is a credible threat. Punishment is a credible threat if people believe 
that too low a contribution might trigger sufficiently strong punishment from other group members (for evidence on this see, e.g., the 
survey by Gächter and Herrmann (2009)). In this case cooperating becomes a dominant strategy that is independent of one’s coop-
erative attitude and belief in the underlying (first stage) public goods game. Therefore, punishment provides a further reason to 
cooperate – punishment is our second behavioral mechanism. 

With a few exceptions, which we review in Section 2, most results on the two behavioral mechanisms we study here come from the 
US and Western European subject pools, that is, from societies that Henrich et al. (2010) have labelled WEIRD: Western, Educated, 
Industrialized, Rich and Democratic (see also Henrich (2020) and Apicella et al. (2020)). How generalizable are these findings to 
culturally more diverse subject pools? In this paper, we approach this question by using the ABC methodology to compare condi-
tionally cooperative attitudes, beliefs, and punishment in two Western societies—the classically WEIRD societies of the US and the 
UK—and two non-Western societies—Morocco and Turkey—that are culturally among the most distant countries from the US and the 
UK in a quantifiable way (based on Muthukrishna et al. (2020), the most comprehensive dataset on cultural distance available; see 
Section 3.2). We therefore provide a methodological contribution in testing the generalizability of the ABC framework across culturally 
more diverse subject pools than used in previous research. 

Our goal is to go beyond simply observing whether there are differences in voluntary cooperation levels in different societies (there 
are, see, e.g., Herrmann et al. (2008); Gächter and Herrmann (2009)). Instead, with the ABC methodology we quantitatively measure 
several factors that plausibly underpin voluntary cooperation and assess the predictive power of our two behavioral mechanisms to 
explain cooperation. Choosing subject pools with comparable age, education, and socio-economic status in their respective societies 
(students) allows us to attribute sample differences in our variables of interest to cultural variation while minimizing confounds. Our 
approach opens the “black box” of voluntary cooperation because it allows us to pinpoint where in the behavioral mechanisms (at-
titudes, beliefs, and/or punishment) cross-societal differences in voluntary cooperation occur—if at all, because the incentives are of 
course identical in all subject pools.3 

Our paper thus does not aim to investigate how historical, cultural, or institutional factors causally impact voluntary cooperation 
(for an example of this line of research, see Rustagi (2022)). Our goal is instead to contribute to the literature that aims to better 
understand the mechanisms of how cultural differences might influence economic outcomes (e.g., Guiso et al. (2006); Alesina and 
Giuliano (2015))—in our case levels of voluntary cooperation. This literature emphasizes the role of both beliefs and preferences as 
distinct aspects of culture (see e.g., Greif (1994) on the role of cultural beliefs). Yet, most empirical papers do not, or are unable to, 
distinguish between beliefs and preferences (see Alesina and Giuliano (2015) for a discussion). By using the ABC approach, we shed 
light on the relative importance of cooperative attitudes (as a proxy for preferences) and beliefs in accounting for potential differences 
in voluntary cooperation in comparable subject pools from countries that vary substantially in their societal background. 

We use anonymous laboratory one-shot public goods games to study the behavioral mechanisms of ABC and punishment. The one- 
shot nature of the public goods game allows us to measure the elements of the two behavioral mechanisms without having to deal with 
potential confounds arising from repeated play. Both mechanisms consist of a sequence of incentivized experiments that all partici-

1 In lab experiments, e.g., Keser and van Winden (2000); Fischbacher et al. (2001); Gächter et al. (2017); Gächter et al. (2022); Bilancini et al. 
(2022); in lab-in-the-field experiments, e.g., Rustagi et al. (2010); in experiments with representative samples, e.g., Thöni et al. (2012); Fosgaard 
et al. (2014); in field experiments, e.g., Frey and Meier (2004). See also Gächter (2007) and Thöni and Volk (2018) for reviews.  

2 For reviews see Gächter and Herrmann (2009); Chaudhuri (2011); Fehr and Schurtenberger (2018); Raihani and Bshary (2019).  
3 In using this approach, we anticipate fewer differences in the relative education and income across our four student samples than one would 

expect when comparing samples drawn from the respective general populations. Fully representative samples also require sample sizes that were 
infeasible for us to run in a controlled laboratory setting. Because we could only run small samples in the lab, and an important element of our 
contribution is methodological, we opted for a controlled demographic. See Gächter (2010) for a discussion on using student subject pools. Of 
course, if large and representative samples are feasible, then demographic variation might result in additional interesting variation across our key 
ABC variables. 
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pants play in the same order. To test the first behavioral mechanism (the ABC approach), participants play a one-shot public goods 
game with no punishment (called the “N-Game”) in which we elicit two types of decisions for each participant i: (i) an unconditional 
contribution ci to the public good, and (ii) contribution decisions that are a function ai(cj), i ∕= j, of all possible rounded average 
contribution cj of the j other group members. We also elicit beliefs bi (as a point estimate) about the average contribution cj of the j other 
group members. Based on previous findings (Fischbacher and Gächter (2010); Gächter et al. (2017); Isler et al. (2021); and Gächter 
et al. (2022)), we predict that cooperative attitudes and beliefs—both of which might be subject-pool specific—jointly determine 
cooperation: ai(bi) = ĉi ≈ ci, that is, the contribution predicted by the ABC approach, ĉi , corresponds to the observed contribution ci, 
regardless of potential differences in ai and bi between subject pools. 

For the second behavioral mechanism (punishment), participants play a first-stage one-shot public goods game followed by a 
second stage with peer punishment (called the “P-game”). We focus on preferences for enforcement of cooperation by studying how each 
participant’s expected punishment affects their contribution decision. The one-shot design removes strategic incentives to engage in 
punishment as well as the possibility of feuds and spill-over effects over rounds (e.g., Nikiforakis (2008); Nikiforakis and Engelmann 
(2011)). Any willingness to cooperate in the N-Game or pay for punishment in the P-Game cannot be motivated by strategic concerns 
and is therefore reflecting a “preference”. 

Our main findings are as follows. Overall, most people have conditionally cooperative attitudes in all subject pools, and the dif-
ferences between them are small, i.e., ’WEIRDness’ has little effect on cooperative attitudes. The same is true for antisocial punish-
ment. The main difference between the subject pools is in beliefs: In both experiments, British and American subjects are more 
optimistic about the contributions of others and therefore contribute more to the common good than Moroccan and Turkish subjects. 
When punishment is available, UK and US participants are more likely to expect punishment for free riding. 

We have two main conclusions. First, the subject pools we compare here were chosen to span culturally, economically, and 
institutionally distant countries. Despite these substantial ex ante differences of the societies of our subject pools, our empirical findings 
paint a consistent picture of the underlying behavioral mechanisms: attitudes to conditional cooperation (a) show only small variation, 
beliefs (b) are different between subject pools, and differences in overall cooperation levels (c) across subject pools are mostly 
explained by differences in beliefs. The ABC approach can therefore explain cooperation levels in all subject pools. Because in the 
experiment participants do not know who they interact with, and because the experiment is one-shot and anonymous, the beliefs 
people hold about others’ cooperativeness are likely shaped by everyday experiences of cooperativeness and trustworthiness in one’s 
society. Generalizing from those four countries, a tentative conclusion is that economic and societal factors that influence beliefs (such 
as trust and trustworthiness) are likely key to explain societal variation in voluntary cooperation. 

Second, our results provide an explanation of the key behavioral mechanisms that generate societal differences in voluntary 
cooperation, but because ai(bi) = ĉi ≈ ci in all subject pools, they also vindicate the ABC approach more generally. Therefore, the 
applicability of the ABC methodology extends beyond the cross-societal context in which we apply it here: the ABC methodology is a 
’toolbox’ that can be used to analyze the voluntary cooperation of any group of people, with or without the aim of comparing groups. 

2. Related literature and hypotheses 

Our paper builds on and contributes to a literature in behavioral economics that has documented some profound cross-societal 
differences in social preferences as observed in economic experiments (see, e.g., Gächter et al. (2010); Thöni (2019) for over-
views)4. In this section, we review the literature most closely related to the behavioral mechanisms of voluntary cooperation. We are 
particularly interested in how existing societal differences in voluntary cooperation can be explained by the ABC approach, which can 
account for actual cooperation levels in one-shot games conducted in Western subject pools (e.g., Fischbacher et al. (2012); Gächter 
et al. (2017); Isler et al. (2021); Gächter et al. (2022)). We also review related literature on our second behavioral mechanism: 
punishment of free riding. 

An important element of our first behavioral mechanism is conditional cooperation. Most experiments that have elicited condi-
tionally cooperative attitudes have been conducted in WEIRD societies, that is, the US, UK and other Western societies (Thöni and Volk 
(2018))5. Exceptions include Herrmann and Thöni (2009); Martinsson et al. (2013) and Rustagi et al. (2010). Herrmann and Thöni 
(2009) conducted experiments in four Russian subject pools. Conditional cooperation was similar between them and also comparable 
to subject pools in Switzerland (Fischbacher et al. (2001)). Martinsson et al. (2013) elicited conditionally cooperative attitudes in 

4 For instance, Henrich et al. (2005) documented differences in ultimatum and dictator game behavior (in small-scale societies), see also Oos-
terbeek et al. (2004). Bohnet et al. (2008) and Bohnet et al. (2010) showed cross-societal differences in betrayal aversion; Chuah et al. (2016) and 
Chuah et al. (2023) observed cross-societal differences discrimination in a trust game environment; Romano et al. (2017) investigated ingroup and 
outgroup trust across 17 societies; Molleman and Gächter (2018) studied cross-societal differences in social learning and cooperation; and Gächter 
and Schulz (2016) and Cohn et al. (2019) found that honesty differs across societies. The biggest effort in establishing broad knowledge about how 
economic preferences (time, risk, and social) are distributed around the world is the Global Preference Survey (Falk et al. (2018)). For a seminal 
paper on cross-societal differences using observational data (on norms of corruption) see Fisman and Miguel (2007).  

5 Of the 18 studies considered in Thöni and Volk (2018), 16 were conducted in six WEIRD societies (USA, UK, Switzerland, Austria, The 
Netherlands, Denmark); 1 study included Japan (Kocher et al. (2008)); 1 study was done in Russia (Herrmann and Thöni (2009)). Studies not 
included in Thöni and Volk (2018) are, e.g., Kocher et al. (2015) (Germany); Bigoni et al. (2019) (Italy); Boosey et al. (2020) (USA); Bilancini et al. 
(2022) (mostly USA, UK, Ireland); Rustagi et al. (2010) (Ethiopia); Rustagi (2022) (Switzerland); and Martinsson et al. (2013) (Colombia and 
Vietnam). 
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Vietnam and Colombia, again with similar results to those from Western subject pools. Finally, Rustagi et al. (2010) elicited conditional 
cooperation in community forest groups in Ethiopia and found similar rates of conditional cooperation compared to those reported 
from Western societies (Thöni and Volk (2018)). 

Beliefs about others’ cooperativeness are a further element of our first behavioral mechanism. Beliefs have not been regularly 
studied in a cross-societal context. Beliefs are particularly interesting in a one-shot situation and among anonymous players who do not 
know one another because in this case beliefs can only be “home-grown”, that is, influenced by daily economic, social, and political 
experiences outside the lab. 

There is some evidence to suggest that we should expect higher levels of cooperative beliefs in our US and UK subject pools than in 
the Turkish and Moroccan samples. For example, data from the World Values Survey (WVS, Inglehart et al. (2014)) suggest that the 
proportion of people who believe that ’most people are trying to take advantage of me’ is lower in the UK (5 %) and US (6 %) than in 
Turkey (14 %) and Morocco (20 %). More generally, across all countries in the WVS (n = 58), these beliefs are negatively correlated 
with an indicator of the rule of law (Spearman’s rho = –0.38, p = 0.003) and an indicator of government effectiveness (rho = –0.44, p 
= 0.001). A similar picture emerges for ’generalized trust’ (n = 57): here the correlation with the Rule of Law indicator is rho = 0.46, p 
< 0.001 and with the Government Effectiveness indicator rho = 0.52, p < 0.001. For further details, see Fig. A1 in Appendix A. Thus, 
together with behavioral evidence that trust – as a belief in the benevolent motives of others – has been shown to be positively 
correlated with cooperation in public goods games (Gächter et al., 2004; Thöni et al., 2012; Balliet and Van Lange, 2013; Kocher et al., 
2015), we expect that beliefs about others’ cooperation are higher in the UK and the US than in Morocco and Turkey. 

Regarding our methodology to study our first behavioral mechanism, a related paper is Bigoni et al. (2019) who study a 
North-South divide in cooperation in Italy (Bigoni et al., 2016). They found that conditional cooperation was similar between par-
ticipants from the North and the South. Beliefs about others’ cooperation, however, were higher in the North than in the South. Despite 
its North-South divide, Italy is one country, with internal migration and a shared linguistic, cultural, and institutional heritage. Our 
societies arguably differ substantially more between each other than Italy differs internally.6 Therefore, our study extends the evidence 
about the scope of cross-societal differences in the behavioral mechanisms underpinning voluntary cooperation by focusing on two 
countries that are culturally, economically, and institutionally among the most distant from the two prototypical WEIRD societies of 
the US and the UK. 

In summary, evidence on conditionally cooperative attitudes predominantly comes from Western societies but results from the few 
non-Western studies are similar.7 However, none of these studies conducted a systematic comparison of cooperative attitudes in 
Western societies and societies that are culturally distant from them within one comparable design, nor do they elicit beliefs about 
others’ cooperativeness and the willingness to punish other group members. Providing a fully comparable analysis is thus one 
contribution of our paper. 

Based on existing literature, we formulate the following hypotheses: we expect little difference in conditionally cooperative atti-
tudes between our four subject pools (Hypothesis 1a), but higher cooperative beliefs in the UK and US subject pools (Hypothesis 1b), 
which will lead to higher cooperation in those countries (Hypothesis 1c). 

The second behavioral mechanism concerns punishment. Closest to us on this dimension are Herrmann et al. (2008) and Gächter and 
Herrmann (2009) who also studied cooperation and punishment, but did not elicit cooperative attitudes or beliefs. Herrmann et al. 
(2008) used a repeated game in fifteen (western and non-western) countries around the world. They found little differences in how 
people punish free riders, but strong differences in “antisocial punishment”, that is, how people punish those who contribute the same 
or more than them. Antisocial punishment was largely absent in their UK and US subject pools but was substantial in their Turkish and 
Arabic subject pools (see also Bruhin et al. (2020) for a further analysis of this result). Likely explanations include exposure to 
persistent resource scarcity (Prediger et al., 2014) or strategic revenge (e.g., Sylwester et al. (2013)), which was possible given the 
repeated game design. Our one-shot design excludes this possibility. 

If antisocial punishment is not only an act of revenge in a repeated interaction, but also a “preference”, it might be observed even in 
our one-shot design. The one-shot experiments of Gächter and Herrmann (2011) in Russia, and Gächter and Herrmann (2009) in Russia 
and Switzerland, suggest this possibility. Antisocial punishment did occur in their Russian samples but was negligible in their Swiss 
subject pools. If these results generalize, then we might find no subject-pool differences in the punishment of free riders, and more 
antisocial punishment in Morocco and Turkey than in the US and the UK. This is our Hypothesis 2a. 

Regarding cooperation in the presence of punishment, the results from Gächter and Herrmann (2009) showed that cooperation was 
higher in Switzerland than in Russia. Similarly, Herrmann et al. (2008) found that cooperation was higher in subject pools with lower 
antisocial punishment. We therefore expect that cooperation in the presence of punishment will be higher in the UK and US than in 
Moroccan and Turkish subject pools: our Hypothesis 2b. 

6 For other within-country (culture) experiments measuring social preferences, see, e.g., Brosig-Koch et al. (2011), Kim et al. (2017) and Choi 
et al. (2020).  

7 Comparing the rate of cooperative attitudes across the 20 WEIRD and 5 non-WEIRD samples using data from Rustagi et al. (2010), Martinsson 
et al. (2013), and Thöni and Volk (2018) shows a similar percentage of conditional cooperators (MWEIRD = 59 %; Mnon-WEIRD = 51 %; Mann-Whitney 
Z = 1.50, p = 0.148) and a significantly higher percentage of free riders in WEIRD societies (MWEIRD = 21 %; Mnon-WEIRD = 12 %; Mann-Whitney Z =
1.97, p = 0.048). 
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3. Conceptual background and methods 

3.1. Conceptual background of the behavioral mechanisms of voluntary cooperation 

Our first behavioral mechanism, the ABC approach, builds on Fischbacher and Gächter (2010); Fischbacher et al. (2012); Gächter 
et al. (2017); and in particular Isler et al. (2021). Isler et al. introduced a version of the ABC approach according to which contextual 
features (framing in their case) can affect attitudes ai and beliefs bi, but together ai and bi predict ci equally well for all contextual 
features. In our case the relevant context is societal background: Individual i who lives in society s decides their contribution cs

i as a 
function of their cooperative attitude as

i and beliefs bs
i about others’ average contribution: as

i (bs
i )→cs

i . This implies that voluntary 
cooperation levels cs

i might differ between societies because as
i or bs

i differ between societies. In this paper we will show that societal 
variation in cs

i are largely driven by variation in the beliefs, bs
i .

Regarding punishment, i’s preferences for punishment of another individual j, ps
ij(cs

i , cs
j ), depends on i’s and j’s contributions and 

might be society (group/culture) specific (Herrmann et al. (2008); Gächter et al. (2010)). Ultimately, we thus expect voluntary 
cooperation in an environment with peer-punishment to depend on attitudes, beliefs, and expected punishment: cs

i = f(as
i (bs

i ),e(ps
ji)).

8 

Long-run historical processes, such as whether society s tends towards an “individualistic” or “collectivistic” culture (e.g., Greif 
(1994)), can shape the psychological dispositions as

i and ps
ij and beliefs bs

i by which people approach cooperation. Historical processes 
also shape the institutions around which society s organizes its economic and social life (Schulz et al., 2019; Schulz, 2022; Henrich, 
2020; Rustagi, 2022). Beliefs bs

i play a central role because actual experiences with institutions, combined with processes of cultural 
and parental transmission of values (e.g., Boyd and Richerson (1985); Boyd and Richerson (2009); Bisin and Verdier (2011); Hauk and 
Saez-Marti (2002); Guiso et al. (2008); Tabellini (2008); Henrich (2015)), are likely to shape beliefs bs

i . While we do not investigate the 
causal role of historical, cultural, or institutional factors on cooperative attitudes and beliefs, by comparing societies that vary sub-
stantially along cultural dimensions we contribute to the understanding of the relative importance of the two underlying factors in 
explaining differences in voluntary cooperation. 

Our one-shot experiments are designed to provide measures of the key variables of interest while excluding any strategic incentives 
that might be present in repeated games. These are: cooperative attitudes as

i , beliefs bs
i , contributions cs

i , punishment ps
ij, and the ex-

pected punishment of i by j, e(ps
ji), from four societies s: Morocco, Turkey, UK, and US. Details are in subsection 3.2. 

All subjects participate in two games, the N-Game followed by the P-Game. The N-Game measures the first behavioral mechanism 
as

i (bs
i )→cs

i in the absence of punishment. The P-Game provides the data for our second behavioral mechanism, which measures cs
i =

f(as
i (bs

i ),e(ps
ji)). In the next section we describe the rationale for our selection of countries and the evidence about their cultural distance. 

Details are in Sections 3.4 and 3.5. 

3.2. The cultural, economic, and institutional distance between the four subject pools 

The UK and US share several cultural, economic, and institutional characteristics. These are substantially different from those of 
Morocco and Turkey, which also share important similarities with each other. Here, we describe the most important ones; the details 
are in Appendix A and illustrated in Figs. A2 and A3. 

Regarding cultural differences, a frequently-used cultural dimension is individualism (e.g., Hofstede and Hofstede (2001)). The 
prototypically WEIRD countries US and the UK are among the most individualistic societies in the world whereas the non-WEIRD 
countries Morocco and Turkey are more collectivistic. According to Inglehart and Welzel (2005), the UK and the US have similarly 
high “self-expression values”, whereas Morocco and Turkey, share more “survival values”. See Schulz et al. (2019) and Henrich (2020) 
for recent investigations into the psychology underpinning WEIRD cultures and how they differ from non-WEIRD ones. 

To establish the cultural distance between our subject pools as systematically as possible, we rely on the most comprehensive 
dataset available (Muthukrishna et al., 2020). Using data on approximately 170,000 individuals from 80 countries, representing 
approximately 85 % of the world’s population, Muthukrishna et al. (2020) developed a quantitative measure of cultural distance 
between these 80 societies. Cultural distance is calculated as the ratio of between- and within-country variance in bilateral country 
comparisons of individual responses to questions in the World Values Survey (Waves 2005–09 and 2010–14). The questions cover a 
wide range of values and beliefs (e.g., attitudes to private matters, family and religious values, attitudes to work and political values). 

The quantitative measures of cultural distance between any pair of countries provide further evidence for the two distinct clusters of 
the societies we selected. In terms of ranked cultural distance using the US as the baseline, the UK is the 6th closest country to the US; 
Turkey the 47th; and Morocco the 59th (Egypt is ranked 80th, that is, farthest away from the US). Taking Morocco as the baseline shows 
that Turkey is ranked 18th; the US is ranked 60th, and the UK is ranked 71st (farthest away is Sweden, ranked 80th). 

Our subject pools also differ starkly in their economic success. For instance, using the GDP per capita at purchasing power parity as 
an indicator shows that the US and the UK are among the richest countries in the world, whereas Turkey and Morocco are substantially 
poorer. Institutional quality—as measured by the countries’ Government Effectiveness and Rule of Law indicators of the Worldwide 
Governance Indicators (Kaufmann and Kraay, 2016)—, is among the highest in the world in the US and UK, and substantially lower 

8 Based on the results of Weber et al. (2018) who found that conditionally cooperative attitudes and likelihood to punish are unrelated, we expect 
that one’s preference for punishment (ps

ij) is independent of one’s cooperative attitude (as
i ). 
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(around the world average) in Turkey and Morocco. 
From this diverse set of indicators we conclude that our subject pools come from two culturally, economically and institutionally 

distant clusters, but share similarities within their respective cluster. The extent to which these ex ante similarities and differences in 
the societies of our subject pools are relevant ex post for the behavior of our subject pools is the focus of our study. If we find differences 
in conditional cooperation, beliefs, and punishment between our subject pools, we expect them to be greater between clusters than 
within them. Note that the assumption of two cultural clusters is not strictly necessary to test the behavioral mechanisms described 
above, as it is potentially interesting to compare any two countries. However, there is an important advantage of doing so: If differences 
between clusters are larger than differences within clusters, then these are likely driven by cultural/societal distance, provided that 
other subject pool differences are controlled for. 

3.3. Participants and procedures 

We follow Herrmann et al. (2008) in choosing student samples with comparable age and socio-economic status within their 
respective society because societies likely differ in their socio-economic profiles. Choosing student samples ensures subject pool 
comparability (in terms of education levels, and age, which has been shown to positively influence cooperation (see, e.g., List (2004); 
Gächter and Herrmann (2011); Arechar et al. (2018)). Comparability minimizes confounds that come from the differing 
socio-demographic composition of the respective subject pools (see also Gächter (2010); Thöni (2019) for conceptual discussions of 
this point). We measure additional (and unavoidable) variation in our post-experimental questionnaire and use them as controls in our 
regression analyses. Our objective is more methodological and not to provide representative country-wide measures of cooperation 
(these would require sample sizes of about 1000 people in each country and would be infeasible for controlled lab experiments such as 
ours) but rather to document existing differences in cooperation (among comparable subpopulations drawn from different countries) 
and shed light on the behavioral mechanisms that give rise to those differences. 

A total of 388 students participated in our study; 93.8 % of participants were nationals of their respective country.9 We recruited 
128 students at Stony Brook University in the US; 92 students at the University of Nottingham in the UK; 80 students at the École 
Nationale d’Agriculture de Meknès in Morocco; and 88 students at Istanbul Bilgi University in Turkey. Table 1 summarizes the 
characteristics of our samples. 

The experiments were computerized and conducted with z-Tree (Fischbacher, 2007). At the École Nationale d’Agriculture de 
Meknès the experimenters recruited participants from the local student population. At the other three universities, we used the 
recruitment software ORSEE (Greiner, 2015) to invite participants. In all samples, subjects could only participate once in the 
experiment. 

We follow the established rules for conducting cross-societal economic experiments (Roth et al., 1991; Thöni, 2019). In all four 
laboratories, the experiments were run by local research assistants. The instructions and software used the same experimental currency 
units across all laboratories and were presented in the local language.10 Participants made their decisions in private with visual 
separations between workstations. The sessions lasted approximately 90 minutes and were conducted according to a strict protocol to 
minimize the differences in the way sessions were run across countries. We paid participants in private at the end of each session. 
Experimental currency was transferred into the local currency using different exchange rates. The exchange rates were chosen to 
reflect local purchasing power and student wages so that, in real terms, the possible real earnings were similar across subject pools. The 
average payoffs in local currency are reported in Table 1. 

Each session consisted of two experimental games (the N-Game followed by the P-Game) and a socio-economic questionnaire. 
Participants were randomly re-matched after the N-Game. We did not provide any feedback after the N-Game to prevent participants 
from updating their beliefs and to reduce potential income effects and strategic play in the P-Game. However, as will become clear in 
Section 3.5, in contrast to the N-Game, the P-Game requires feedback on others’ contribution, which is why the P-Game always fol-
lowed the N-Game. 

3.4. Public good game with no punishment (N-Game): ABC elicitation 

To measure cooperative attitudes, we used the strategy method for public goods games, developed by Fischbacher et al. (2001). 
Participants were randomly allocated to groups of four. Each received an endowment of 20 tokens and decided how much to contribute 
to a common “project”. Individual payoffs were determined by the following function: 

πi = 20 − gi + 0.4 ⋅
∑4

j=1
gj. (1) 

Participant i’s contribution to the public good is given by gi, and the size of the public good is the sum of all contributions. The 

9 We excluded 28 participants from the sample of 388 students (22 participants from the US, 4 participants from the UK and 2 participants from 
Turkey) who indicated in the post-experimental questionnaire that they were not citizens of the respective countries. All main results of this paper 
hold independently of their inclusion.  
10 The instructions are available in Online Appendices J and K. We translated the instructions from English into Arabic or Turkish and had them 

back translated by another person in order to make sure that instructions were as identical as possible (Brislin (1970)). 
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marginal per capita return of the public good is 0.4 monetary units (MU). Although the social optimum entails full contributions, the 
individually money-maximizing strategy is to contribute nothing. 

Participants made two decisions in the N-Game: they chose an unconditional contribution ci to the project and filled in a contribution 
table. This table allowed for conditioning the participant’s own contribution on all rounded average contributions cj ∈ {0, 1, 2, …,

20} of her three other group members j and provides us with our measurement of the function ai(cj). To ensure incentive compati-
bility, the actual contribution for one randomly chosen participant per group was taken from their contribution table according to the 
average contributions of the three co-players. 

After making contribution decisions, we elicited participants’ beliefs about the other group members’ average unconditional 
contribution. Participants earned three MUs for guessing correctly, two MUs for a deviation of one point, one MU for a deviation of two 
points and zero MUs for a higher deviation (Gächter and Renner, 2010).11 We did not provide feedback after the N-Game and fixed this 
sequence across all sessions to prevent participants’ from updating their beliefs about other participants’ behavior. 

Using the criteria outlined in Thöni and Volk (2018), we classify participants into different types of cooperative attitudes according 
to their contribution tables. Conditional Cooperators (CC) show a positive correlation between their own conditional contributions and 
the average contributions of their fellow group members (i.e., Pearson’s ρ ≥ 0.5) or at least one increase in their contribution schedule. 
Free Riders (FR) contribute nothing for every possible average contribution of their group members. We refer to participants who are 
not classified as either CC or FR as Unclassified Others (OT). The results from the N-Game provide the data for our first behavioral 
mechanism as

i (bs
i )→cs

i presented in Section 4. 

3.5. Public good game with punishment (P-Game): Punishment elicitation 

The P-Game consists of two stages: First, participants choose their contribution in a one-shot public goods game for which the 
individual payoff function is given by (1). Then participants state their beliefs about the other group members’ average contribution to 
the public good. We did not incentivize beliefs in the P-Game to avoid punishment motivated by disappointment due to wrong beliefs 
or income effects (Cubitt et al., 2011). In the second stage of the game, participants learned their individual contributions of their 
group members and could assign up to five punishment points to each. Each assigned punishment point cost the punisher one MU and 
removed two MUs of the targeted person’s income. Individual payoffs were determined by the following function: 

πi = πS1
i −

∑4

j=1
pij − 2 ⋅

∑4

j=1
pji. (2) 

Participant i’s payoff from the first stage is given by πS1
i . The punishment points group member i allocates to group member j are 

denoted by pij, and pji denotes the punishment points allocated by j to i. Each participant received 10 MUs to cover potential losses. In 
the P-Game, the punishment e(ps

ji) that group member i expects to receive might influence i’s contribution. 
After assigning punishment points to their group members, participants were asked to indicate how many punishment points they 

expected to receive from each of their group members. The results from the P-Game provide the data for our second behavioral 
mechanism cs

i = f(as
i (bs

i ), e(ps
ji)) presented in Section 5. 

Table 1 
Characteristics of the four samples.   

US UK Morocco Turkey 

Average age (SD) 19.56 
(2.75) 

19.63 
(1.85) 

20.84 
(1.44) 

22.02 
(1.93) 

Female 59 % 56 % 65 % 40 % 
Business or economics 9 % 23 % 1 % 22 % 
Urban background 46 % 63 % 48 % 67 % 
Average number of siblings 

(SD) 
1.69 
(1.35) 

1.69 
(1.37) 

3.03 
(2.18) 

1.79 
(2.01) 

Middle class 58 % 84 % 89 % 42 % 
No. obs. 106 88 80 86 
Average payoff in local currency (SD) USD 13.87 

(3.32) 
GBP 11.50 
(1.53) 

MAD 100.46 
(21.64) 

TRY 40.93 
(7.95) 

Notes: Business and Economics: percentage of participants studying business or economics. Urban background: percentage of participants who lived 
most of their life in a town with at least 10,000 inhabitants. Middle class: percentage of participants who self-reported their family income at age 
sixteen to be at least average compared to other families. 

11 Belief hedging might be a concern in this design. However, we think this is unlikely for two reasons. First, incentives to hedge are minor here. 
Second, Blanco et al. (2010) find no evidence for belief hedging in a similar social dilemma experiment. 

T.O. Weber et al.                                                                                                                                                                                                       



Journal of Economic Behavior and Organization 215 (2023) 134–152

141

4. Behavioral mechanism I: attitudes and beliefs 

4.1. Preferences for conditional cooperation (“attitudes”) 

We first classify the participants according to their individual cooperative attitudes (see Section 3.4) and compare the distributions 
across societies in Fig. 1a (as

i in our behavioral mechanism).12 Using χ2 tests, we find that the distributions of cooperative attitudes are 
statistically significantly different across the four samples (p = 0.043). The most common cooperative attitude in all four samples is 
conditional cooperation (CC), with a statistically similar share of CC across the four subject pools (χ2(3) = 1.70, p = 0.637). However, 
the shares of free riders (FR; χ2(3) = 9.19, p = 0.027) and the shares of others (OT; χ2(3) = 6.67, p = 0.083) vary somewhat across the 
four samples.13 

Comparing the UU cluster (pooling the US and UK samples) to the MT cluster (pooling the Morocco and Turkey samples) reveals 
statistically similar distributions of cooperative attitudes (p = 0.220). Within clusters, there are no significant differences between the 
cooperative attitudes of the US and UK (p = 0.123) samples and weakly significant differences between the Morocco (MA) and Turkey 
(TR) samples (p = 0.053). 

Another way of investigating sample differences in cooperative attitudes is to compare the extent of conditional cooperativeness. 
We use the average contributions in the contribution table of the N-Game as a measure of conditional cooperativeness (Fig. 1b). Across 
the four samples, on average participants increase their conditional contributions as the average contribution of others rises, but they 
only imperfectly match the average contribution of others by undercutting others’ contribution. Imperfect conditional cooperation 
results in average conditional contributions below the 45◦-line (which corresponds to perfect conditional cooperation). Fig. 1b also 
shows that sample differences in average conditional contributions are small in the “behaviorally relevant” interval between 0 and 11 
where 91 % of the average unconditional contributions of other group members fall. Fig. 1c depicts average conditional cooperation 
for conditional cooperators (CC) only, and Fig. 1d for others (OT) only. 

Finally, we use a regression analysis to test for across-cluster and within-cluster differences in the level and slope of the partici-
pants’ contribution schedules (Table 2).14 Again, we refer to the UK and the US as the UU cluster and to Morocco and Turkey as the MT 
cluster. First, we investigate across-cluster differences in a pooled estimation by regressing the conditional contribution on the average 
contribution of other group members, a dummy variable for the MT cluster and an interaction term between the dummy and the 
average contribution of others to measure differences in slopes (Table 2, Col. 1). Additionally, we control for the socio-economic 
background of participants. 

The coefficient for the average contributions of others is positive and highly significant, but smaller than 1 implying imperfect 
conditional cooperation in the UU cluster. Conditional contributions increase on average by 0.438 for each additional money unit 
contributed. The negative and highly significant interaction term implies a smaller increase in conditional contributions in the MT 
cluster. The statistically insignificant MT cluster dummy indicates a similar average conditional contribution in both clusters.15 

Next, we estimate a similar model with country dummies and country-specific interaction terms to test for within-cluster variation 
(Table 2, Col. 2). Here, the US sample serves as the comparison group. The statistical insignificance of the UK dummy and its inter-
action term “Average contribution of others × UK” imply no variation in the slope or levels within the UU cluster comparing the US and 
UK samples. Additionally, we find no statistically significant differences in the coefficients of “Average contribution of others × MA” 
and “Average contribution of others × TR” (F(1, 359) = 2.16, p = 0.142) or the MA and TR dummies (F(1, 359) = 0.03, p = 0.858). This 
indicates similar slopes and levels of conditional contributions within the MT cluster. 

We summarize our findings on cooperative attitudes as follows: 
Result 1a: We find a similar distribution of cooperative attitudes across our four subject pools, but a slightly higher conditional cooper-

ativeness in the UU compared to the MT cluster. 
Result 1a provides mixed support for Hypothesis 1a, which stipulates no differences between subject pools. While the distribution 

of cooperative attitudes is similar across subject pools, we do find slightly weaker conditional cooperativeness in Morocco and Turkey 
than in the UK and US. Our next step is to test Hypothesis 1b that beliefs about others’ cooperation are higher in the UK and US than in 
Morocco and Turkey. 

4.2. Beliefs and contributions 

Fig. 2a shows beliefs about unconditional contributions in the N-Game (bs
i in the ABC framework). We find significant variation in 

beliefs across the four samples (Kruskal-Wallis test, χ2(3) = 18.58, p < 0.001). Beliefs are significantly higher in the UU cluster 

12 The results reported here are robust to an alternative classification (see Fig. 1B in Online Appendix B).  
13 CC include perfect conditional cooperators, who exactly match others’ contribution (13 in the US, 9 in the UK, 3 in MA, and 3 in TR). OT include 

unconditional cooperators (3 in the US, 2 in the UK, 0 in MA, 9 in TR), triangle contributors (24 in the US, 16 in the UK, 23 in MA, 6 in TR) and 
unclassified others (9 in the US, 5 in the UK, 13 in MA, 14 in TR).  
14 When estimating the same regression models including only CC, we find slight variations in conditional contributions across the two clusters and 

within the MT cluster (Table C1 in the Online Appendix C). Using the same method to compare the conditional contributions of OT shows only 
significant level differences within the UU cluster and, overall, a very poor fit of the regression model (Table C2 in the Online Appendix C).  
15 The estimation results for the UK (Model (2) in Table 3) are similar to those from Weber et al. (2018) who also ran a comparable strategy method 

public goods game with UK subjects. In their data, the coefficient (SE) for average contribution of others is 0.401 (0.022). 
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Fig. 1. Cooperative attitudes (as
i in our behavioral mechanism). Panel (a): The share of conditional cooperators (CC, dark bars), free riders (FR, 

white bars) and others (OT, light bars); percentages indicate frequency of types; p-values from (pooled) χ2 tests. Panel (b): Average contribution 
schedule by country in the N-Game; all participants. Panel (c): Conditional cooperators (CC) only. Panel (d): Others (OT) only. The 45◦-line cor-
responds to perfect conditional cooperation. US = United States; UK = United Kingdom; MA = Morocco; TR = Turkey. The error bars indicate ±
1 SEM. 

Table 2 
Conditional contributions across subject pools.  

Dependent variable: conditional contribution (1) By cluster (2) By country 

Average contributions of others 0.438*** 
(0.034) 

0.456*** 
(0.044) 

Average contribution of others × MT cluster − 0.152*** 
(0.045)  

MT cluster 0.653 
(0.509)  

Average contribution of others × UK  − 0.040 
(0.068) 

UK  0.851 
(0.588) 

Average contribution of others × MA  − 0.216*** 
(0.060) 

MA  1.021* 
(0.593) 

Average contribution of others × TR  − 0.127** 
(0.063) 

TR  1.171 
(0.755) 

Socio-economic controls Yes Yes 
Constant 3.016 

(2.655) 
3.062 
(2.710) 

R2 0.14 0.15 
No. obs. (Clusters) 7560 

(360) 
7560 
(360) 

Notes: OLS estimation with robust SE clustered on individuals in parentheses. The dependent variable is the conditional 
contribution elicited on the contribution table in the N-Game where participants indicated their own conditional contri-
bution for each of the 21 average contributions of their group members. UU cluster: UK and US; MT cluster: Morocco and 
Turkey. Socio-economic control variables: age, female, urban background, middle class, single child, economics/business 
student. None is significant at any conventional level. * p < 0.1; ** p < 0.05; *** p < 0.01. 
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compared to the MT cluster. We do not find significant differences in beliefs within the UU cluster. For the MT cluster, we find highly 
significant differences between the MA and TR samples. The between-cluster difference in beliefs is driven by lower beliefs in the MA 
sample; beliefs in the TR sample are not significantly different from those held in the US or UK sample (Mann-Whitney Z = 1.11, p =
0.269; Z = 0.52, p = 0.603; resp.).16 

We collect these findings in Result 1b, which confirms our Hypothesis 1b: 
Result 1b. Beliefs about others’ cooperation are higher in the UU cluster compared to the MT cluster. 
We now turn to Hypothesis 1c which predicts that cooperation is higher in the UU cluster than in the MT cluster. Fig. 2b illustrates 

the average unconditional contributions in the N-Game (cs
i in the ABC framework) which vary significantly across the four samples 

(Kruskal-Wallis test, χ2(3) = 19.62, p < 0.001). Unconditional contributions in the UU cluster are significantly higher than in the MT 
cluster. There are no differences in unconditional contributions within-clusters when comparing the US and UK samples or the MA and 
TR samples. The next result summarizes this finding: 

Result 1c Unconditional contributions are higher in the UU than in the MT cluster. 
This supports Hypothesis 1c. Our next step is to explain contributions as a function of cooperative attitudes and beliefs. 

4.3. Explaining contributions as a function of cooperative attitudes and beliefs: as
i (b

s
i )→cs

i 

To explain contributions, we calculate the variable “Predicted contribution” by combining a participant’s individual contribution 
table and their belief about others’ contributions (“Belief”) as elicited in the N-Game. Formally put, we compute for each individual i 
their predicted contribution ĉi as ai(bi) = ĉi . The sample average predicted contributions ĉs are shown as diamonds (◆) in Fig. 2b. 

The predicted contributions vary significantly across the four samples (Kruskal-Wallis test, χ2(3) = 15.03, p = 0.002) and tend to be 
lower than the actual contributions (Fig. 2b). Predicted contributions in the UU cluster are significantly higher than in the MT cluster 
(pooled Mann-Whitney Z = 3.73, p < 0.001). There are no differences in predicted contributions when comparing the US and UK 
samples (Mann-Whitney Z = − 0.09, p = 0.931) and the MA and TR samples (Mann-Whitney Z = − 0.65, p = 0.517). However, the 
predicted contributions are significantly lower than the actual contributions for all samples except Turkey (Wilcoxon signed-rank test 
ZUS = 2.06, pUS = 0.040; ZUK = 2.88, pUK = 0.004; ZMA = 1.52, pMA = 0.131; ZTR = 1.89, pTR = 0.059). 

Fig. 2. Average beliefs (Panel a); and average unconditional contributions to the public good (Panel b) in the N-Game by country. Diamonds (◆) 
indicate the average predicted contributions based on cooperative attitudes and beliefs (described in section 4.3). US = United States; UK = United 
Kingdom; MA = Morocco; TR = Turkey. The error bars indicate ±1 SEM; p-values from Kruskal-Wallis and (pooled) Mann-Whitney tests. 

16 We also test for differences in the accuracy of beliefs—defined as deviation from the actual contribution of others—and find a statistically similar 
belief accuracy across samples (overall average 1.8, Kruskal-Wallis test, χ2(3) = 4.31, p = 0.230; for details see Table D1 in the Online Appendix D). 
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We also test for the accuracy of predicted contributions (ĉs
i ) across samples. Comparing predicted with actual contributions in the 

N-Game yields accuracy (ĉs
i = cs

i ) of over 61 % for all four societies and no significant differences in the accuracy of predicted con-
tributions across subject pools (Fig. E2 in the Online Appendix E).17 

To explain the gap between actual and predicted contributions, we follow Fischbacher and Gächter (2010) (see their Table 2) and 
regress unconditional contributions (cs

i ) on “Predicted contribution” (ĉs
i ), “Beliefs” (bs

i ), a MT cluster dummy and interaction terms in a 
pooled model (Table 3, Col. 1). We also control for the socio-economic background of participants. “Belief” is included to test for 
cooperation above ĉs

i —as observed by Fischbacher and Gächter (2010). 
The coefficients “Predicted contribution” and “Belief” are positive and highly significant, confirming an earlier result by Fisch-

bacher and Gächter (2010). This suggests that participants—most of whom are imperfect conditional cooperators with contribution 
schedules below the 45-degree line—are more cooperative than predicted by their preferences (ĉs

i ) alone. The results show no sig-
nificant differences in the level of contributions across clusters (MT cluster: b = 0.164, p = 0.850) when controlling for beliefs, sug-
gesting that the observed differences in behavior may be driven by variation in beliefs. There are also no differences in the way 
“Predicted contributions” and “Belief” are associated with contributions across clusters. This follows from the insignificant dummy 
variable “MT cluster”, and the interaction terms “Predicted contribution × MT cluster” and “Belief × MT cluster”. 

The significant influence of beliefs on contributions across both clusters shows that conditional cooperation is greater than the level 
implied by “Predicted contribution” alone, that is, “Belief” matters in addition to “Predicted contribution”, a finding also reported by 
Fischbacher and Gächter (2010).18 

Next, we turn to the within-cluster comparisons (Table 3, Col. 2). Within the UU cluster, we find neither level differences in 
contributions between the US and UK samples, nor significant differences in the way “Predicted contribution” and “Belief” are 
associated with the contributions. To investigate differences in the MT cluster, we test for significant differences in the coefficients of 
the MA and TR dummies, as well as the interaction terms with predicted contributions and beliefs. We find significant level differences 
in contributions (F(1, 342) = 7.39, p = 0.007) and a significant difference in the way beliefs are associated with contributions (F(1, 
342) = 6.79, p = 0.010). However, we find no differences in the way “Predicted contributions” influence contributions across the MA 
and TR samples (F(1, 342) = 0.51, p = 0.474). This shows considerable within-cluster variation for the MT cluster. Contributions are 
higher in the MA sample compared to the TR sample, but participants from the TR sample show a greater increase in their contributions 
for a higher expected average contribution from others. 

The results of the first regression model have two important implications: First, when we control for beliefs, we find no significant 
level differences in contributions between the two clusters (the MT cluster dummy is insignificant). Since “Belief” is highly significant, 
this suggests that differences in beliefs are an important driver of differences in cooperation between the subject pools. Second, the 
insignificant interactions between “Predicted contributions” and the cluster dummy indicate that a one-unit increase in “Predicted 
contributions” increases actual contributions by the same amount across clusters. The same interpretation applies to the non- 
significant interaction between “Belief” and the cluster dummy. This shows that the relative importance of “predicted contribu-
tions” and “Belief” in explaining behavior is similar across clusters. In Online Appendix I we report a simulation analysis that confirms 
the relative importance of beliefs in explaining differences in contributions across clusters: 37 % of the difference is due to beliefs, 
while only 14 % is due to cooperative attitudes. 

4.4. Discussion 

Regarding our hypotheses on the first behavioral mechanism, we find mixed support for Hypothesis 1a, which predicts similar 
distributions of conditionally cooperative attitudes as

i across the four subject pools. The distribution of conditionally cooperative at-
titudes, which have previously been elicited mainly in US and Western European subject pools (Thöni and Volk, 2018), generalizes to 
all our subject pools. However, the mean slopes are slightly lower in the MT cluster than in the UU cluster. Beliefs bs

i about others’ 
cooperation are higher in the UU cluster than in the MT cluster, confirming Hypothesis 1b. Beliefs appear to be an important factor 
explaining contributions in both clusters, including higher contributions in the UU cluster than in the MT cluster, confirming Hy-
pothesis 1c. In summary, with respect to our first behavioral mechanism, the ABC approach (as

i (bs
i )→cs

i ), cooperative attitudes and 
beliefs explain unconditional contributions in all subject pools. 

5. Behavioral mechanism II: punishment 

Our next step is to investigate the second behavioral mechanism—expected (e(ps
ji)) and actual punishment (ps

ij)—and their 

17 The difference between predicted and actual contributions becomes smaller when looking at conditional cooperators only (Fig. E1 in the Online 
Appendix E). This observation is consistent with findings by Fischbacher et al. (2012).  
18 Reassuringly, the estimation results for the UK (Col. 1 in Table 3) are similar to those from Weber et al. (2018) who also ran a comparable 

strategy method public goods game with UK subjects. The coefficient (SE) for predicted contribution is 0.532 (0.067) and for beliefs it is 0.392 
(0.068). 
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implication for cooperation and beliefs (cs
i = f(as

i (bs
i ),e(ps

ji))).
19 For this purpose, we analyze the P-Game described in Section 3.5 and 

test Hypotheses 2a and 2b. 

5.1. Expected punishment 

After participants made their contribution decisions in the P-game and were informed about the contributions of their group 
members, we elicited expected punishment by asking participants to indicate the number of punishment points they expected to 
receive from each of their group members. Using the second behavioral mechanism described in Section 3.1, we analyzed expected 
punishment separately for negative and non-negative deviations from the potential punisher’s contribution (Fig. 3). Expected prosocial 
punishment (that is, punishment for negative deviations from the punisher’s contribution) differs significantly across the four subject 
pools. We find highly significant differences in expected prosocial punishment between the UU and MT clusters, with significantly 
lower expected punishment for free riding in the MA sample than in the other three samples. 

Expected antisocial punishment (punishment of non-negative deviations from the punisher’s contribution) is statistically similar 
across the four samples. It is also statistically similar when comparing the UU and MT clusters, as well as when comparing the US and 
UK samples or the MA and TR samples. Tobit regressions that control for the size of the negative or positive contribution deviations, 
and the socio-economic background of participants, largely confirm the results of our non-parametric analysis (Online Appendix G, 
Table G1).20 

Table 3 
Explaining unconditional contributions in the N-Game.  

Dependent variable: unconditional contribution (1) By cluster (2) By country 

Predicted contribution 0.504*** 
(0.090) 

0.463*** 
(0.112) 

Belief 0.300*** 
(0.116) 

0.397*** 
(0.141) 

Predicted contribution × MT cluster 0.088 
(0.150)  

Belief × MT cluster − 0.191 
(0.159)  

MT cluster 0.164 
(0.863)  

Predicted contribution × UK  0.049 
(0.181) 

Belief × UK  − 0.127 
(0.221) 

UK  1.616 
(1.061) 

Predicted contribution × MA  0.225 
(0.170) 

Belief × MA  − 0.536*** 
(0.174) 

MA  2.652** 
(1.201) 

Predicted contribution × TR  0.081 
(0.190) 

Belief × TR  − 0.059 
(0.210) 

TR  − 0.903 
(1.144) 

Socio-economic controls Yes Yes 
Constant 2.042 

(2.390) 
1.026 
(2.369) 

R2 0.49 0.50 
No. obs. 360 360 

Notes: OLS estimates with robust SE in parentheses. UU cluster: UK and US; MT cluster: Morocco and Turkey. Socio-economic 
control variables: age, female, urban background, middle class, single child, economics/business student. None is significant at 
any conventional level. * p < 0.1; ** p < 0.05; *** p < 0.01. 

19 In Online Appendix F, we also test—and confirm—the assumption of our behavioral mechanisms that ps
ij is independent of as

i —see Section 3.1; 
and Weber et al. (2018); Molleman et al. (2019) who provide evidence for this assumption.  
20 A further question is whether the accuracy of expected punishment differs across samples. We find a significantly lower accuracy of expected 

punishment in the UU cluster compared to the MT cluster, due to overestimation of the use of punishment in the US and UK samples. We also find a 
significant within-cluster difference in accuracy for the MT cluster only (Fig. H1 in the Online Appendix H). 
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Fig. 3. Average expected punishment points by country for a negative deviation (Panel a) or a non-negative deviation (Panel b) from the punisher’s 
contribution. US = United States; UK = United Kingdom; MA = Morocco; TR = Turkey. The error bars show ±1 SEM clustered on individuals; p- 
values from Kruskal-Wallis and (pooled) Mann-Whitney tests. 

Fig. 4. Average actual punishment points by country for a negative deviation (Panel a) or a non-negative deviation (Panel b) from the punisher’s 
contribution. US = United States; UK = United Kingdom; MA = Morocco; TR = Turkey. The error bars show ±1 SEM clustered on individuals; p- 
values from Kruskal-Wallis and (pooled) Mann-Whitney tests. 
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5.2. Actual punishment 

Actual punishment indicates a preference ("willingness to pay") to impose costs on a group member. Fig. 4 shows actual punish-
ment, again distinguishing between negative and non-negative deviations of the target from the punisher’s contribution (i.e., pro-
social, and antisocial punishment). Actual prosocial punishment differs weakly significantly across the four subject pools. However, we 
find statistically similar levels of actual prosocial punishment across the UU and MT clusters, and within the UU cluster when 
comparing the US and UK samples. Within the MT cluster, actual prosocial punishment is significantly higher in the TR sample than in 
the MA sample. 

Antisocial punishment is statistically similar across the four samples. Although the differences appear small, we find significantly 
higher antisocial punishment in the UU cluster than in the MT cluster. We do not find significant differences within the UU cluster 
when comparing the US and UK samples, nor within the MT cluster when comparing the MA and TR samples. Tobit regression analysis 
broadly confirms these results (Online Appendix G, Table G2). 

We summarize these findings as: 
Result 2a. Actual punishment of free riding is similar across the two clusters. Antisocial punishment is slightly higher in the UU than the MT 

cluster. 
These results partially reject Hypothesis 2a. As predicted, we find no differences in actual punishment of free riding. However, 

contrary to the prediction of Hypothesis 2a, we find slightly lower antisocial punishment in the MT cluster than in the UU cluster. 
Our final step is to explain contributions in the P-Game and to test Hypothesis 2b, which predicts higher cooperation in the UU than 

the MT cluster. 

5.3. Explaining contributions in the P-Game 

Fig. 5a illustrates average beliefs about others’ contributions (bs) per subject pool s in the P-Game. Beliefs differ significantly 
between the four subject pools. Beliefs are significantly higher in the UU cluster than in the MT cluster. Within clusters, beliefs are 
weakly significantly higher in the UK than in the US sample and statistically similar in the MA and TR samples.21 

Fig. 5b shows the average contributions in the P-Game which differ significantly between the four samples. We also find signifi-
cantly higher contributions in the UU cluster compared to the MT cluster. A comparison within the UU cluster shows significantly 
higher contributions in the UK sample compared to the US sample, but we find no differences within the MT cluster. 

We also compare contributions in the N-Game with contributions in the P-Game. Interestingly, contributions in the P-Game are 
significantly higher than in the N-Game for the US (8.06 vs. 7.10, ZUS = − 2.42, pUS = 0.015) and the UK (10.39 vs. 7.88, ZUK = − 3.65, 
pUK < 0.001), but not for Morocco (5.36 vs. 4.63, ZMA = − 0.78, pMA = 0.438) and Turkey (5.47 vs. 5.65, ZTR = − 0.45, pTR = 0.658; all 
tests are Wilcoxon signed-rank tests). 

We summarize these observations in the next result, which supports Hypothesis 2b: 
Result 2b. In the presence of punishment, beliefs and contributions are higher in the UU than in the MT cluster. 
Next, we identify and test for two channels through which punishment can affect cooperation: First, participants might expect 

others to contribute more when punishment is available (i.e., higher cooperative beliefs in the P-Game than in the N-Game), leading to 
increased contributions from (imperfect) conditional cooperators. Yet, we find relatively weak support for this channel. Beliefs in the 
P-Game appear statistically similar to the N-Game for the US (8.89 vs. 8.88, ZUS = 0.39, pUS = 0.702), Morocco (6.95 vs. 6.22, ZMA <

0.01, pMA = 0.999) and the Turkish sample (8.22 vs. 8.38, ZTR = 0.96, pTR = 0.342), and only weakly significantly higher for the UK 
sample (10.08 vs. 8.72, ZUK = − 1.72, pUK = 0.086; all tests are Wilcoxon signed-rank tests). The share of participants who report a 
higher belief in the P-Game relative to the N-Game is 34 % in the US, 41 % in the UK, 31 % in Morocco and 31 % in the Turkish sample, 
with most participants reporting the same or a lower belief. Yet, participants who report a higher belief in the P-Game are also more 
likely to raise their contribution as changes in beliefs and contributions are positively and significantly correlated in all but the MA 
sample (Spearman’s ρUS = 0.45, pUS < 0.001; ρUK = 0.53, pUK < 0.001; ρMA = –0.01, pMA = 0.940; ρTR = 0.31, pTR = 0.004). 

Second, punishment reduces the expected payoff from free riding and thus induces participants to closely match what they expect 
others to contribute. The importance of beliefs—relative to cooperative attitudes—in explaining actual cooperation thus increases as 
imperfect conditional cooperators and free riders align their actual contribution more closely with their belief than suggested by their 
contribution schedules. To test for this channel, we apply the first behavioral mechanism to explain contributions as a function of 
cooperative attitudes in the N-Game and beliefs in the P-Game cs

i = f(as
i (bs

i )). The resulting predicted contributions (indicated by 
diamonds (◆) in Fig. 5b) vary significantly across the four samples (Kruskal-Wallis test, χ2(3) = 13.83, p = 0.003). Predicted con-
tributions in the UU cluster are significantly higher than in the MT cluster (pooled Mann-Whitney Z = 3.68, p < 0.001). There are no 
differences in our within-cluster analysis of predicted contributions when comparing the UK and US samples (Mann-Whitney Z =
− 0.91, p = 0.362) or the MA and TR samples (Mann-Whitney Z = 0.25, p = 0.806). However, the predicted contributions are 
significantly lower than the actual contributions for all samples (Wilcoxon signed-rank test ZUS = 4.02, pUS < 0.001; ZUK = 4.89, pUK <

0.001; ZMA = 1.73, pMA = 0.084; ZTR = 1.95, pTR = 0.051). 
To explain the gap between actual and predicted contributions in the P-Game, we regress, in analogous fashion to Table 3, 

21 Accuracy of beliefs—defined as the deviation from the actual contribution of others (cs
i − bs

i )—across the four subject pools is higher in the UU 
cluster than in the MT cluster (average accuracy is 0.65 in the UU cluster vs. 2.13 in the MT cluster). The difference in inaccuracy between clusters is 
significant, whereas differences within clusters are not (Table D.1 in the Online Appendix). 
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contributions (cs
i ) on predicted contributions (ĉs

i = as
i (bs

i )), beliefs (bs
i ), the MT cluster dummy and interaction terms pooling the four 

samples (Table 4, Col. 1). The coefficients “Predicted contribution” and “Belief” are highly significant, and the coefficient for “Belief” 
appears larger than the coefficient in Table 3. This confirms the importance of the second channel and implies that, in the presence of 
punishment, beliefs become more important for explaining contributions. Matching the expected contribution of others may be a 
strategy to avoid punishment in this game. The weakly significant positive coefficient “Predicted contribution × MT cluster” and the 
highly significant negative coefficient “Belief × MT cluster” indicate differences in the effect of predicted contributions and beliefs 
across clusters. 

The within-cluster analyses of the UU cluster reveal no significant differences in the effect of predicted contributions, beliefs or 
level differences in conditional contributions when comparing the US and UK samples (insignificant interactions between “Predicted 
contributions” or “Belief” and the respective country dummy; insignificant country dummies; Table 4, Col. 2). Similarly, we find no 
significant within-cluster variation in the effect of predicted contributions, beliefs or level differences within the MT cluster (F(1, 342) 
< 0.01, p = 0.967; F(1, 342) = 0.03, p = 0.863; F(1, 342) = 1.03, p = 0.310; resp.). A simulation analysis confirms the increased 
importance of beliefs—relative to cooperative attitudes—in explaining cluster differences in contributions when punishment is 
available (Online Appendix I). Here, 38 % of the cluster difference can be attributed to beliefs, but only 5 % to cooperative attitudes. 

5.4. Discussion 

Punishment in a one-shot game is a costly expression of a dislike of others’ contributions that cannot be rationalized as a strategic 
investment because there are no future interactions. Nevertheless, our subjects did punish those group members who contributed less 
than them. However, surprisingly, antisocial punishment was lower in the MT subject pools than in the UU subject pools, partially 
rejecting Hypothesis 2a. Yet, these differences in antisocial punishment pools are small. Like in the situation without punishment, the 
biggest difference we observe is regarding beliefs about others’ cooperativeness, where we confirm Hypothesis 2b of higher beliefs and 
higher cooperation in the UU cluster than the MT cluster. 

6. Concluding discussion 

This paper contributes to our understanding of behavioral mechanisms that explain voluntary cooperation in one-shot public goods 
games. We present two behavioral mechanisms and apply them to test their cross-societal generalizability: (1) cooperative attitudes 
and beliefs about others’ cooperativeness jointly explain cooperation (the ABC methodology); and (2) peer punishment. In public 

Fig. 5. Average beliefs about others’ contributions (Panel a) and contributions to the public good (Panel b) in the P-Game by country. Diamonds 
(◆) indicate the average predicted contributions based on cooperative attitudes (from the N-Game) and beliefs. US = United States; UK = United 
Kingdom; MA = Morocco; TR = Turkey. Error bars indicate ±1 SEM; p-values from Kruskal-Wallis and (pooled) Mann-Whitney tests. 
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goods experiments conducted in the UK and the US, and two culturally, economically, and institutionally different societies, Morocco 
and Turkey, we found that conditionally cooperative attitudes (as a proxy for cooperative preferences) are mostly similar across the 
four subject pools, and it is differences in beliefs that explain a significant fraction of the variation in cooperative behavior. In a second 
peer punishment experiment, we found strong differences in how participants responded to the presence of punishment. Only par-
ticipants in the UK and US significantly increased their contributions in the game with punishment compared to the game without 
punishment. We found that the actual punishment was similar in all four samples. 

Our results have several implications for understanding human cooperation. First, conditional cooperation is prevalent in all four 
subject pools studied here (and previously – see Section 2) and is thus not restricted to US and Western European subject pools, where 
most of the previous related research has been conducted. Second, our results from the public goods experiments with and without 
punishment suggest that the observed differences in cooperation across societies are only to a small extent due to differences in the 
distribution of cooperative preferences across societies but are mostly driven by differences in beliefs about the cooperativeness of 
others. We thus provide a proof of concept for the importance of beliefs in explaining societal differences, albeit in the relatively 
narrow context of our public goods game. Our results highlight the importance of beliefs about others’ cooperativeness and how they 
may be a channel through which voluntary cooperation can be promoted in different societies, which also has practical implications. 
Beliefs are likely more malleable than one’s own cooperative preferences, which are likely to be stable over time (e.g., Bruhin et al. 
(2019); Chuang and Schechter (2015); Carlsson et al. (2014); Volk et al. (2012); Gächter et al. (2022)). 

Third, we found very little antisocial punishment (close to zero in Morocco and Turkey, and slightly positive in the UK and US). This 
is interesting because it contradicts previous research reporting substantial antisocial punishment across societies in repeated games 
(Herrmann et al., 2008) and one-shot games (Gächter and Herrmann, 2009; Gächter and Herrmann, 2011). In repeated games with 
peer punishment, several mechanisms can explain the observed pattern of antisocial punishment. First, the punishment of high 
contributors who do not fully contribute to the public good might result from a strategic intention to maintain or increase the con-
tributions of others. Second, antisocial punishment can result from the desire of a low contributor to retaliate pre-emptively against 
expected punishment from a higher contributor. Third, antisocial punishment might be an expression of inequality aversion (Thöni, 
2014). Finally, antisocial punishment can be revenge for previous game play and thus take on the characteristics of a multi-round feud 
(Nikiforakis and Engelmann, 2011). The one-shot design of the present study excludes any strategic incentive to punish, does not allow 
for within-period retaliatory punishment (since there is only one punishment stage), and excludes the possibility of retaliation across 

Table 4 
Explaining unconditional contributions in the P-Game.  

Dependent variable: unconditional contribution (1) By cluster (2) By country 

Predicted contribution 0.205*** 
(0.059) 

0.277*** 
(0.089) 

Belief 0.828*** 
(0.081) 

0.732*** 
(0.125) 

Predicted contribution × MT cluster 0.231* 
(0.120)  

Belief × MT cluster − 0.477*** 
(0.137)  

MT cluster 0.580 
(0.858)  

Predicted contribution × UK  − 0.147 
(0.122) 

Belief × UK  0.164 
(0.176) 

UK  0.540 
(1.055) 

Predicted contribution × MA  0.160 
(0.166) 

Belief × MA  − 0.395* 
(0.205) 

MA  1.266 
(1.236) 

Predicted contribution × TR  0.169 
(0.164) 

Belief × TR  − 0.357* 
(0.194) 

TR  − 0.056 
(1.100) 

Socio-economic controls Yes Yes 
Constant − 2.930 

(2.223) 
− 2.488 
(2.493) 

R2 0.59 0.60 
No. obs. 360 360 

Notes: OLS estimates with robust SE in parentheses. UU cluster: UK and US; MT cluster: Morocco and Turkey. Socio-economic 
control variables: age, female, urban background, middle class, single child, economics/business student. None is significant at 
any conventional level. * p < 0.1; ** p < 0.05; *** p < 0.01. 
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periods. Therefore, we interpret punishment as an elicitation of a preference for sanctioning group members, mostly free riding 
behavior. We found no systematic variation in such preferences across our culturally diverse subject pools. 

It is important to note that for some of our measures we find greater within-cluster variation for the Morocco and Turkey cluster 
compared to the US and UK cluster. While our analysis does not require that the within-cluster variation is similar, the question arises 
as to what explains this variation. One candidate is substantial differences in positive and negative reciprocity (as measured by Falk 
et al. (2018)), which may be particularly important for behavior and beliefs in cooperation games (Online Appendix Fig. A2f). 

In summary, given that the four countries from which we drew our samples differ along many cultural and institutional dimensions, 
we can argue for our two main findings: First, differences in beliefs about others’ cooperativeness are more important than differences 
in cooperative preferences in driving differences in cooperation across the subject pools we study here, with two Western societies, the 
UK and the US, having higher beliefs than the two non-Western societies, Morocco and Turkey. Second, punishment behavior is similar 
across subject pools, suggesting that people have similar preferences for enforcing cooperation regardless of the society they live in. 

We conclude with three remarks about our contribution and future research. First, a main contribution of this paper is method-
ological: we show that the ABC approach (and punishment) can explain voluntary cooperation, including differences in the level of 
cooperation across different subject pools. While our evidence is limited to four subject pools, they span a considerable cultural, 
economic, and institutional distance. Differences in beliefs turn out to be more important than differences in cooperative preferences 
and punishment. Based on the evidence presented in this paper, we believe that the ABC approach is transferable across different 
cultural contexts. Future research should use this approach to further investigate the origins of cooperation differences across societies. 

Second, our results suggest that future research should apply our behavioral mechanisms in more countries (and ideally with 
representative subject pools) to obtain more comprehensive evidence on the relative importance of cooperative preferences, beliefs, 
and punishment across the globe. Based on our findings, we predict less variation in cooperative preferences than in beliefs across 
societies. Evidence on perceptions of trust from the World Values Survey can be used as a proxy for cooperative beliefs (see the 
discussion of beliefs in Section 2 and, for example, Thöni et al. (2012)). Since there is little variation in attitudes towards cooperation 
even between very different societies, perceptions of trust and trustworthiness will shape beliefs and predict relative cooperation in 
particular societies. 

Third, we measure preferences, beliefs, and behavior in the specific context of a public goods game. Therefore, any application 
might be limited to situations with similar incentive structures. However, our behavioral mechanisms are not limited to the specific 
context in which we have applied them here. Future research can therefore use our behavioral mechanisms to analyze the behavioral 
determinants of voluntary cooperation of any group and should investigate whether our findings hold in other contexts. 
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Gächter, S., Herrmann, B., Thöni, C., 2010. Culture and cooperation. Philosoph. Transact. Roy. Soc. B: Biolog. Sci. 365, 2651–2661. 
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