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Abstract
While people are surprisingly cooperative in social dilemmas, cooperation is fragile 
to the emergence of defection. Punishment is a key mechanism through which 
people sustain cooperation, but when are people willing to pay the costs to punish? 
Using data from existing work on punishment in public goods games conducted 
in industrialized countries throughout the world (Herrmann et  al. in Science, 
319(5868):1362–1367, 2008. https:// doi. org/ 10. 1126/ scien ce. 11442 37), I find first 
that those who contribute more are consistently punished less. Second, in many 
study locations, there are insignificant differences in the propensity of those who 
contribute and defect to punish. Finally, those who contribute and defect both carry 
out punishment against defectors. Some defectors do punish cooperators, but less 
often than they punish other defectors. The determinants of punishment are largely 
consistent across cities.
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1 Introduction

People’s ability to cooperate and overcome social dilemmas, such as in public goods 
games, is one of the most persistent findings in the field of behavioral economics 
(Dawes, 1980). People consistently pay costs to contribute to their group’s best 
interests, but cooperation is fragile to defection (Dawes & Thaler, 1988). Punishment 
is a key mechanism through which people sustain cooperation (Fehr & Gächter, 
2000, 2002). Typically, in public goods games with punishment, participants first 
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decide how much to contribute to the public good. After seeing the decisions of 
other group members, participants can pay an additional cost to impose fines on their 
group members (Fehr & Gächter, 2000). Punishment, or second order cooperation, 
facilitates the successful provision of public goods when inflicted on defectors and 
seems to be an evolved mechanism critical to the maintenance of cooperation (Boyd 
et al., 2003; Tooby et al., 2006).

However, experimental evidence finds punishment can go awry. In an impressive 
effort of cross‑cultural data collection, Herrmann et  al. (2008) conducted public 
goods games with punishment in 16 different cities around the world. They find 
some individuals engage in antisocial punishment, where a punisher inflicts costs on 
a target who contributed as much or more than the punisher to the public good. Rates 
of antisocial punishment vary across cultures, and antisocial punishment undermines 
cooperation (Herrmann et  al., 2008). A reanalysis of these data examines rates of 
perverse punishment, or punishment inflicted on targets who contributed more than 
the group’s average contribution, and finds similar results (Fu & Putterman, 2018).

Importantly, both antisocial and perverse punishment are relative, defined by the 
relationship between either the target and punisher’s contributions or the target and 
group’s average contributions. Rather than looking when contributing less relative to 
group members invites punishment, I instead rely on the data collected by Herrmann 
et al. (2008)1 to ask: Are those who contribute less (in absolute terms) to the public 
good punished more often and severely? Second, are those who contribute to the 
public good more likely to carry out punishment than those who defect? Third, 
do defectors and contributors punish different types of targets? Finally, is there 
variation in these tendencies across cultures? Importantly, these analyses are not 
meant to dispute the existing work conducted using these data (Fu & Putterman, 
2018; Herrmann et al., 2008). Instead, they add nuance to our understanding of the 
relationship between target contributions and punisher behavior.

2  Who is punished?

People who contribute more to the public good are less likely to be punished and 
receive smaller punishments, pooling across samples (Fig. 1). This pattern is con‑
sistent across cities: Fig. 1 plots the marginal effect of target contributions on pun‑
ishment (see Tables A1 and A2 for full analyses). In no case do increased contribu‑
tions lead to more punishment, though in Riyadh and Muscat there is no significant 
relationship between target contributions and punishment. In general, for every 1 
token more a player contributed, they were punished between 0.05 and 0.10 tokens 
less.

This pattern is consistent when examining the probability of being punished 
in each city (Figure A1). In the online appendix, I present robustness checks 
using different model specifications further indicating those who contribute more 

1 Data was obtained from Herrmann et al. (2017).
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are generally punished less, and increased contributions do not invite increased 
punishment (Tables A2–A3 and Figures A2–A5).

3  The decision to punish

We might expect first‑order cooperators—those who contribute to the public good—
are more likely to be second order cooperators and pay the cost of punishment. 
Both are forms of costly cooperation (Yamagishi, 1986) that may be determined by 
similar underlying mechanisms (e.g., inequality aversion, Fehr & Schmidt, 1999). 
However, existing empirical work in the U.S. and U.K. fails to find a correlation 
between an  individual’s decision to cooperate and punish (Molleman et  al., 2019; 
Peysakhovich et  al., 2014; Weber et  al., 2018).2 Are those who contribute to the 
public good more willing to pay the cost of punishment across cultures?

To identify the relationship between first and second order cooperation, I regress 
whether someone punished and how much they punished on how much they con‑
tributed, how much the target contributed, and an interaction between the two while 
allowing for non‑linear effects of punisher contributions (Fig. 2). There is a weak 
relationship between contributions and punishment, pooling across samples and 
across contributions of the target.

To explore differences in these results across samples, I regress whether someone 
punishes on their contributions in the same period, an indicator for each study 
location, and an interaction between the two (Fig.  2). In many cities, those who 

Fig. 1  The left panel shows the predicted probability someone is punished and the predicted punishment 
they receive by their contribution (Table A1). The right panel shows the predicted change in punishment 
amount for each additional token a target contributes to the public good (Table A2). For all panels, verti‑
cal bars are 95% confidence intervals clustered at the individual and group level

2 Other work has similarly failed to find correlations of behavior in different games predicted by inequal‑
ity aversion (Blanco et al., 2011).
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contribute to the public good are not more likely to punish than defectors. Robustness 
checks with alternative model specifications are available in Figures  A6–A8 and 
Table  A2. Cooperation and punishment are not necessarily orthogonal, but these 
results provide additional cross‑cultural evidence that first order cooperation is not a 
necessary condition for second order cooperation.

Do cooperators and defectors punish different types of behavior? Figure 2 aggre‑
gates over contributions of the target, which may conceal variation in whether those 
who contribute more punish different types of players. To identify whether this is 
the case, I divide contribution decisions into four categories: Defect (contribute 
nothing), low contribution (1–9 tokens), high contribution (10–19 tokens), and full 
contribution (contribute 20 tokens). I then regress whether someone punishes and 
how much they punish on their contribution decision, the target’s decision, and an 
interaction between the two (Fig. 3).3

Defectors and full contributors alike engage in punishing defectors, though 
full contributors are more likely to do so. All types of players punish those who 
contribute nothing more frequently and severely than those who contribute 
everything. However, low contributors are more willing than high contributors  to 
punish players who contribute everything. This pattern of behavior is consistent 
across cultures, with the exception of Riyadh and Muscat (Figures A9).

Fig. 2  The left panel shows the predicted probability someone punishes and the predicted amount of 
punishment over their contribution, aggregated over contributions of the target (Table  A4). The right 
panel shows the predicted change in probability of punishing for each additional token a punisher con‑
tributes to the public good (Table A2). For all panels, vertical bars are 95% confidence intervals clustered 
at the individual and group level

3 Tables A5 through A8 show the percent punished and average punishment, respectively, at the inter‑
section of each contribution level for punishers and targets, both pooled across samples and by culture. 
These descriptive patterns reflect the regression results.
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4  Conclusion

Across cities, those who contribute more are punished less. While this punishment is 
more often carried out by those who also contribute to the public good, defectors punish 
one another as well. The consistency in this relationship is striking given the observed 
variation in contributions to the public good across cities in these data (Figure A10).

While this paper seeks to describe punishment across cultures, I leave open the 
question of the mechanisms driving these behaviors. First, why is there so much 
variation in first order cooperation across cultures (Henrich et al., 2005)? Second, 
why do first order defectors sometimes engage in second order cooperation? A 
large body of research has attempted to explain the motivations underlying condi‑
tional cooperation (Falk & Fischbacher, 2006; Fehr & Schmidt, 1999) and altru‑
istic punishment (Fehr & Gächter, 2002), but our knowledge would benefit from 
future work explicitly exploring potential differences between the two.

Supplementary Information The online version contains supplementary material available at https:// doi. 
org/ 10. 1007/ s40881‑ 023‑ 00157‑z.
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